ELSEVIER

Journal of the Autonomic Nervous System 68 (1998) 14—-20

Journal of the

Autonomic
Nervous
System

Inhibition of sympathetic cholinergic vasodilatation by a selective NPY
Y, receptor agonist in the gracilis muscle of anaesthetised dogs

David A. Mahns, Maureen L. Revington, Myfanwy J. Runcie, D.l. McCloskey,
EricaK. Potter *

Prince of Wales Medical Research Institute, High Street, Randwick, Sydney, NSW 2031, Australia
Received 4 April 1997; accepted 8 September 1997

Abstract

Neuropeptide Y (NPY) is known to be co-stored and co-released from sympathetic nerve terminals. In the cardiovascular system NPY
acts on two main receptor subtypes. At the postjunctional or Y, receptor NPY causes constriction directly in addition to potentiating other
vasoconstrictor agents. NPY acting at the prejuctional, or Y, receptor, inhibits the release of neurotransmitter from autonomic nerve
terminals. In these experiments we used the selective Y, receptor agonist N-acetyl[Leu?®, Leu®'INPY 2436 to examine the role of NPY
in the modulation of sympathetic vascular control in skeletal muscle in anaesthetised dogs. No systemic pressor or local constrictor
activity was observed in response to N-acetyl[Leu?®, Leu®']NPY24—36 administration, therefore allowing us to examine the neuroin-
hibitory actions of NPY in the absence of direct vascular effects on blood flow. Stimulation of the sympathetic nerves to the gracilis
muscle engages both sympathetic cholinergic and sympathetic adrenergic fibres and produces an initial vasodilatation followed by a
slower vasoconstriction. Nerve evoked vasodilatation was inhibited by over 50% in the presence of the selective NPY Y, agonist
N-acetyl[Leu?®, LeuSINPY24-36. This dilatation was abolished by atropine, confirming its cholinergic nature. N-Acetyl[Leu®,
Leu®' ]NPY24-36 was found to have no effect on nerve evoked vasoconstriction. The results demonstrate a NPY Y ,-receptor mediated
inhibition of nerve evoked sympathetic cholinergic vasodilatation but not of sympathetic vasoconstriction. © 1998 Elsevier Science B.V.
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1. Introduction

Neuropeptide Y (NPY) is a 36 amino acid peptide that
is widely distributed throughout the central and peripheral
nervous system. It is colocalised with noradrenaline in
sympathetic nerves to the cardiovascular system. In 1986
Hakanson and Wahlestedt suggested the presence of two
NPY receptors at the sympathetic neuroeffector junction.
NPY Y, receptors are suggested to be located postsynapti-
cally and mediate constriction and potentiation of constric-
tion in isolated vascular preparations, an effect that re-
quires the full NPY molecule [29]. In contrast, an NPY Y,
receptor was described in the rat vas deferens, located
presynaptically on sympathetic nerve terminals which when
activated by either NPY and or C-terminal fragments of
NPY, typically NPY 13-36, results in the inhibition of
neurotransmitter release. NPY 13-36 was described as
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having no activity at Y, receptors in this study [29]. In
addition to the suppression of neurotransmitter release
from sympathetic nerve terminals, NPY has been shown to
inhibit the effectiveness cardiac vagal action on the heart
[12,15], an effect that is mimicked by high frequency
stimulation of cardiac sympathetic nerves in the presence
adrenoceptor blockade [22—24] and this was shown to be a
presynaptic one [24].

In 1989 an anaesthetised rat model was described which
alowed postsynaptic pressor activity (a Y, action) and
presynaptic inhibition of cardiac vagal activity (a Y, ac-
tion) to be measured simultaneously [26]. In this model
intravenous injection of the NPY Y, agonist, NPY 13-36,
showed significant ability to inhibit vagal activity (Y,
activity) and significant pressor or Y, activity [17]. The
demonstration of a persistent Y, action questions the selec-
tivity of the NPY 13-36 fragment, a finding that is
supported in other system where the NPY 13-36 has been
shown to evoke vasocongtriction in a number of vascular
beds [13,18-20]. In contrast, the NPY analog, N-
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acetyl[Leu®®, Leu® ]NPY24-36 is as potent as NPY at
inhibiting vagal activity and shows no significant pressor
activity in the rat model [25]. The NPY Y, selectivity has
been confirmed both in cultured cells expressing Y, and Y,
receptors [25] and the nasal mucosa of the dog where
N-acetyl[Leu?®, Leu']NPY24-36 inhibited cholinergic
vasodilatation without evoking local vasoconstriction or
systemic pressor activity [14].

In this paper we have looked at the gracilis muscle of
the dog in order to determine the potential role of NPY in
the local regulation of sympathetic activity in skeletal
muscle. The sympathetic innervation of skeletal muscle
displays two distinct groups, one an adrenergic vasocon-
strictor fibre containing NPY [16] and the other a choliner-
gic vasodilator fibre [1,2,28]. To date there has been no
examination of the role of NPY in the regulation of
sympathetic cholinergic vasodilator fibres. Therefore it
was of interest to see if this population of cholinergic
vasodilator fibres are inhibited by the presence of the NPY
Y, receptor agonist, N-acetyl[Leu®®, Leu*']NPY24-36,
given that the same agonist effectively inhibits cholinergic
vasodilator fibres in the nasal mucosa [14].

The effect of NPY on the release of transmitter from
congtrictor fibres in the gracilis muscle has been previ-
ousy explored in two ways. Two apparently separate
studies by Pernow et a. have reported essentially the same
depression of nerve evoked overflow of tritiated nor-
adrenaline in the presence of constrictor doses of NPY
[16,21]. This depression of noradrenaline overflow could
not be translated into a depression of the constrictor activ-
ity when sub-constrictor doses of NPY were used in the
same preparation [27]. Revington and McCloskey (1987)
demonstrated that NPY potentiated the constrictor effects
of exogenous noradrenaline and gracilis nerve stimulation
to the same degree, suggesting predominant Y, or post-
synaptic activity. Due to the similarity of potentiation of
the nerve evoked and noradrenaine evoked constrictions
the authors concluded that it was doubtful that there was
any presynaptic inhibitory effect of NPY [27]. Similar
difficulties in separating the pre- and postsynaptic actions
of NPY have been demonstrated in the pithed rat model
following preganglionic stimulation of the spinal sympa
thetic ganglia. Initial experiments demonstrated that the
pressor response evoked by nerve stimulation [3] was
enhanced in the absence of reduced transmitter release
from sympathetic nerves [31]. Subsequent experiment in
the same model demonstrated that, while NPY enhanced
both pressor and cardiac acceleration evoked by pregan-
glionic nerve stimulation, there was an apparent reduction
in the nerve evoked release of catecholamines into the
circulation [4].

We also examined the effects of the NPY Y, agonist,
N-acetyl[Leu®®, Leu*']NPY24-36, on sympathetic vaso-
constriction in an attempt to show an inhibition of sympa
thetic vasoconstriction, without the complication of the
postsynaptic effect of NPY mediated constriction or poten-

tiation of constriction alowed by the use of our selective
NPY Y, receptor agonist.

2. Methods

Experiments were carried out on 15 dogs of both sexes
weighing between 6 and 20 kg. Institutional Animal Care
and Ethics Committee approval was obtained. The dogs
were anaesthetised with a bolus intravenous injection of
sodium pentobarbitone sodium (35 mg kg~' Nembutal,
Boehringer Ingelheim, Australia) and maintained on an
infusion of 2-3 mg kg~! h™1. The dogs were ventilated
through a tracheal cannula using a Harvard positive pres-
sure ventilator. The left jugular and right femora veins
were cannulated for the administration of drugs and anaes-
thetic, respectively. The right femoral artery was cannu-
lated and attached to a Statham P23 pressure transducer for
the measurement of arterial blood pressure. The left gra-
cilis muscle was exposed to reveal the main arterial supply
and a transonic blood flow probe was placed around the
artery. The blood flow signal was monitored by a transonic
blood flow meter (T206, Transonic System, NY) and
recorded on a Grass polygraph (model 79D, Grass Instru-
ments, Quincy) together with arterial blood pressure and
pulse interval (the period between successive beats of the
heart, derived from the electrocardiogram).

2.1. Nerve evoked activity

The gracilis nerve was isolated, cut and placed over
bipolar platinum electrodes connected to an isolated square
wave stimulator (model S88, Grass Instruments, Quincy).
The nerve motor threshold was determined (usually 1.5-2
V, 1 ms). Prior to paraysis a deep plane of surgica
anaesthesia was established and confirmed. The dog was
paralysed with a bolus dose of pancuronium bromide
(Pavulon; Astra, Sweden, 80 ug kg~!) followed by an
intravenous infusion (80 ug kg~* h™1!) to prevent muscle
contraction when the nerve was stimulated. Throughout the
period of paralysis anaesthetic infusion was continued and
the level of anaesthesia was monitored through continuous
recordings of blood pressure and heart rate.

The experiment did not begin until after a 30-45 min
period of stabilisation following surgery and establishment
of neuromuscular paralysis. The nerve to the gracilis mus-
cle was then stimulated at 20 times the motor threshold
and the response observed. The gracilis nerve was stimu-
lated at 1 Hz with a duration sufficient to evoke a marked
and reproducible change in blood flow for up to 30 s. The
dose of the NPY Y, receptor agonist, N-acetyl[Leu®,
Leu®INPY24-36 (70 ug kg ':40 nmol kg~!; Chiron
Mimotopes, Melbourne) was used. It was twice the dose
found to inhibit parasympathetic vasodilatations in the
nasal mucosa and inhibit parasympathetic activity in the
heart [14,25].
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2.1.1. Sympathetic (cholinergic) vasodilatation

In an initial four dogs the nerve evoked vasodilatation
was studied in the presence of varying degrees of vasocon-
strictor activity. In two dogs the effect of the NPY Y,
receptor agonist, N-acetyl[Leu?®, Leu®]NPY24-36, was
tested on the initial vasodilatation which was followed by
a more pronounced vasoconstriction. In the following two
dogs nerve stimulation initially elicited vasoconstriction
only, however an increase in flow could be demonstrated
following intravenous injection of the «-adrenoceptor an-
tagonist phentolamine (bolus 500 ug kg~ followed by an
infusion of 50 wg kg ! h™'; Regitine: Ciba-geigy,
Switzerland). The effect of the NPY Y, agonist, N-
acetyl[Leu®, Leu®INPY24-36, was aso tested on the
mixed vasodilator /vasoconstrictor response in these two
dogs.

Given the mixed nature of the response and pretreat-
ments used in these dogs, the effects of the NPY Y,
agonist were tested in a further five animals, in which a
dose of guanethidine sufficient to block the vasoconstric-
tion evoked by nerve stimulation was administered (3—12
mg kg~1) [6,9]. In four of the five animals reproducible
increases in flow were evoked by a single shock of 1 ms
duration. In the fifth animal two shocks, at 1 Hz, were
required to achieve a reproducible increase in blood flow.
The neurally evoked changes in flow were tested before
and after the administration of 70 ug kg~! (40 nmol
kg™!) N-acetyl[Leu®, Leu®'INPY24-36 (Chiron Mimo-
topes, Melbourne).

2.1.2. Sympathetic vasoconstriction

In five dogs vasoconstrictor activity evoked by nerve
stimulation was studied. In three of these, where nerve
stimulation evoked no clear element of vasodilatation,
nerve evoked vasoconstriction was tested before and after
the administration of 40 nmol kg~! of N-acetyl[Leu®,
Leu* INPY 24-36. In a further two dogs, which had previ-
ously been used to study vasodilator responses, a bolus
dose of atropine (0.1-0.2 mg kg~ *: atropine sulfate; Astra,
Sweden) was administered and the effect of N-acetyl[Leu?®,
Leu*INPY 24—36 on evoked vasoconstriction determined:
neither of these dogs received any other pre-treatment.
When an enhanced vasoconstrictor effect was observed in
response to the NPY analog, an additional dose of atropine
(1 mg kg™!) was administered before re-testing N-
acetyl[Leu®, Leu*]NPY24-36 on the constrictor re-
sponse.

2.2. Agonist induced (cholinomimetic) vasodilatation

In afurther three animals the effect of the Y, agonist on
vasodilatation induced by an exogenous cholinomimetic
was examined. In these animals the gracilis nerve was cut
but was not stimulated. A small arterial cannula was
introduced into a side branch of the gracilis artery for the
introduction of the cholinomimtic agent methacholine

(acetyl-B-methylcholine bromide; Sigma, Austraia). A
dose of methacholine was chosen that produced a submaxi-
mal increase in gracilis blood flow, similar in magnitude to
the vasodilatations observed following nerve stimulation,
in the absence of systemic activity (usually 1-100 ng).

2.2.1. Data analysis

In order to compare data from different animals, gracilis
artery blood flow and mean arterial blood pressure data
were converted to vascular conductance. The change in
conductance upon nerve stimulation was then calculated as
a percent change in conductance to the conductance imme-
diately prior to stimulation. All trial stimulations repeated
after the administration of N-acetyl[Leu®®, Leu* INPY 24—
36 were expressed as a percentage of the control response
(see below). The extent of inhibition after N-acetyl[L eu®,
Leu*tINPY 24-36 administration, was determined in each
animal and reported as mean + standard error of the mean.
The data were then compared by a one way analysis of
variance followed by Dunnett’s multiple comparison test
[30]. Where nerve evoked vasodilatation had been ob-
served, a bolus dose of atropine was administered (1 mg
kg™1) in all cases this abolished the vasodilatation, con-
firming its cholinergic nature.

2.2.2. Equations

In order to compare data from different dogs, gracilis
blood flow and mean arterial blood pressure (MBP) data
were converted to vascular conductance (C). The effect of
gracilis nerve stimulation (s) was expressed as the %
change in conductance (%C) above or below conditions
prior to stimulation (unstimulated, u). Evoked changes in
conductance obtained after the N-acetyl[Leu?®,
LeustINPY 24—36 administration (test, t) were normalised
to the respective control response in each dog (c). The
maximal inhibition was calculated as 100 — (% of control)
in each dog.

flow (ml /min
conductance: C = (ml/min)

MBP (mmHg) '
% change in conductance:  %C = ——— x 100,
u
Cc - Ct
% of control response: = X 100,

C

% inhibition: = 100 — (% of control response).

3. Results
3.1. Nerve evoked activity
3.1.1. Sympathetic (cholinergic) vasodilatation

When the nerve evoked response was examined follow-
ing pretreatment with guanethidine only vasodilatation was



D.A. Mahns et al. / Journal of the Autonomic Nervous System 68 (1998) 14—-20 17

15
Flow
(ml/min) N N A~ ~ ~ e N
5 — — — —
150
MBP -—~—
(mmHg)
50 N
Control 3 min 6 min 9 min 12 min 15 min '18 min
1 min

N-Acetyl[Leu28, Leu31INPY24-36

Fig. 1. Record showing the effect of the NPY Y, agonist, N-acetyl[Leu®, Leu**INPY24-36 (40 nmol kg~1), on vasodilatations evoked by electrical

stimulations (

) of the sympathetic nerve (upper trace). Mean arterial blood pressure is shown on the lower trace. Maximal inhibition was

observed 6 min after the administration of the NPY Y, agonist with the response recovering to control levels at 18 min.

observed. While the response to a nerve stimulation was
reproducible in any given animal, the response varied
between animals with conductance increasing by 30 to
120%. The average increase in conductance was 73 + 17%.
In each animal the injection of the NPY Y, agonist,
N-acetyl[Leu®®, Leu®' INPY24-36, produced an inhibition
of vasodilator activity. When each animal was compared to
its control response a decrease in vasodilator activity was
observed in the 6—15 min following injection of the NPY
Y, agonist. Fig. 1 shows a polygraph trace from one
animal. In the grouped data from five dogs nerve evoked
vasodilatation was reduced by 26 + 5%, 24 + 9% and
25 + 8% in the sixth, ninth and twelfth minutes following
injection of the NPY Y, agonist respectively (Fig. 2;
P < 0.05). Given that the time to maximal inhibition var-
ied from animal to animal, maximal inhibition occurred
10 + 2 min after the injection of the NPY Y, agonist and
amounted to a 37 + 4% inhibition of vasodilator activity.
In al animals the vasodilator response to nerve stimulation
was abolished by the injection of atropine, confirming its
cholinergic nature.

Vasodilator responses to nerve stimulation were aso
observed in four other dogs. In two dogs the responses
were seen without pretreatment and were followed by
vasoconstriction. In a further two animals the initial vaso-
dilatation was only evident following pretreatment with
phentolamine. In al these dogs the increase in flow was
abolished in the presence of atropine and was inhibited
by the NPY Y, receptor agonist, N-acetyl[Leu®,
Leu* INPY 24—36 (data not shown).

Because of the presence of both sympathetic constrictor
(noradrenergic) and dilator (cholinergic) fibresin the nerve
supply to the skeletal muscle, blood flow responses to
nerve stimulation commonly show evidence of the actions
of both types of innervation. Typicaly, there is a brisk
vasodilatation (abolished by atropine, see above) followed

by a slower vasoconstriction. At the conclusion of stimula
tion, there typically occurred a period of increased flow
that varied from stimulation to stimulation (e.g. Fig. 3).
The administration of the NPY Y, agonist N-acetyl[Leu®,
Leu*' ]NPY 24—36 produced no local vasoconstrictor activ-
ity or systemic pressor activity. However, in four of the
nine dogs tested, afall in mean arterial blood pressure was
sometimes observed in response to a single dose of N-
acetyl[Leu®, Leu*'INPY24-36 (e.g. Fig. 1). This fal in
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Fig. 2. Mean increase in vascular conductance resulting from the stimula-
tion of the sympathetic nerve to the gracilis muscle in six dogs. At 6, 9
and 12 min following injection of the NPY Y, agonist, N-acetyl[Leu®,
LeuPt INPY 24-36 (40 nmol kg~1), vasodilator activity was reduced by
~ 25% when compared to the control response. All data are presented as
the mean + standard error of the mean (*P < 0.05, n=5).
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Fig. 3. Record showing the lack of effect of the NPY Y, agonist, N-acetyl[Leu?®, Leu**INPY24-36 (40 nmol kg~1), on vasoconstriction evoked by

electrica stimulation (

) of the sympathetic nerve (upper trace). Mean arteria blood pressure is shown on the lower trace. Sympathetic

stimulation decreased blood flow by approximately 63% and this decrease in flow was not affected by the NPY Y, receptor agonist. The increase in flow
that followed vasoconstriction could not be related to the degree of vasoconstriction or the administration of the NPY Y, receptor agonist.

blood pressure was small and inconsistent and could not be
related to the order of the Y, agonist injection.

3.1.2. Sympathetic vasoconstrictions

The effect of the NPY Y, receptor agonist on nerve
evoked vasoconstrictions was tested in five dogs. Three of
these had shown no evidence of a vasodilator response,
and the other two were animals in which a mixed vasodila-
tor /vasoconstrictor response to nerve stimulation oc-
curred. In the three animals showing a pure vasoconstrictor
response to nerve stimulation, administration of N-
acetyl[Leu?®, Leu*']NPY 24—-36 had no effect on the vaso-
constrictor responses. The vasoconstrictor response were
also unaffected by administration of atropine (1 mg kg™ 1),
indicating that there was no cholinergic component con-
tributing to the overall response. An example from one dog
is shown in Fig. 3.

In the remaining two animals, a vasodilator component
of the response to nerve stimulation was evident as an
initial flow increase, followed by a variable flow reduction
as the constrictor response became apparent. Administra-
tion of N-acetyl[Leu®®, Leu®' INPY 2436 reduced the ini-

20
Flow T
(ml/min)
O -

150 =
MBP

tial flow increase. After atropine (0.1-0.2 mg kg™1) the
initial vasodilatation was greatly attenuated and the con-
strictor activity became reproducible. At this stage N-
acetyl[Leu®, Leu*' INPY 24—36 administration was associ-
ated with enhanced constrictor activity. We presumed that
a residual vasodilator response, reduced by the NPY Y,
agonist, had allowed the constrictor effect to become more
apparent. This was confirmed by the administration of a
large dose of atropine (1 mg kg~ ). After such doses of
atropine there was no initial dilator component, and the
constrictor component was then unaffected by administra-
tion of the NPY Y, receptor agonist.

Increases in blood flow that occurred at the end of
sympathetic stimulation varied from stimulation to stimula-
tion. The variability of the dilatation following constriction
made it impossible to determine an effect of the Y, agonist
on this response.

3.2. Agonist (cholinomimetic) induced vasodilatation

In three dogs loca intraarterial injection of metha
choline (1-100 ng) increased conductance by 174 + 70%.

H
(mmHg) 50 ]

4 ¢

Control 3 min 6 min

N-Acetyl[Leu?8 Leu31INPY24-36

¢ t t t

9 min 12 min 15 min 18 min

1min

Fig. 4. Record from an anaesthetised dog showing no effect of the NPY Y, agonist, N-acetyl[Leu?®, Leu®t ]NPY 2436 (40 nmol kg~1), on vasodilatation
evoked by loca intraarterial injection of methacholine (upper trace). This dose of methacholine (50 ng) showed no systemic activity as shown in the lower

trace of mean arterial blood pressure.
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No inhibition of agonist induced vasodilatation was ob-
served following administration of the Y, agonist N-
acetyl[Leu®, Leu®*INPY 24-36. An example from one dog
is shown in Fig. 4.

4. Discussion

The results presented here show that the specific NPY
Y, receptor agonist, N-acetyl[Leu®®, Leu*']NPY24-36,
produces an inhibition of neurally evoked vasodilatation in
the vascular bed of the gracilis muscle in the anaesthetised
dog. This vasodilatation was completely abolished by at-
ropine and is therefore presumed to have been wholly
cholinergic. When vasocongtriction was examined, N-
acetyl[Leu®, Leu*']NPY 24-36 was followed by increased
constrictor activity in two dogs which had no pretreatment.
We believe this apparent increase in constrictor activity is
the result of inhibition by N-acetyl[Leu®, Leu®]NPY 24—
36 of an underlying cholinergic vasodilatation because this
effect was abolished in the presence of atropine. This
finding, therefore, provides a further indication of the
inhibition of sympathetic cholinergic activity by N-
acetyl[Leu?®, Leu®INPY 24-36. The inability of the NPY
Y, agonist, N-acetyl[Leu®®, Leu®*INPY24-36, to inhibit
the methacholine induced vasodilatation indicates that the
action of the NPY Y, agonist is a presynaptic one, inhibit-
ing the release of neurotransmitter, rather than a post-
synaptic action modifying the effectiveness of released
transmitter on vascular smooth muscle.

Inhibition of cholinergic vasodilatation, by both NPY
and the selective NPY Y, agonist N-acetyl[Leu?®,
Leu*' INPY 24-36, has been demonstrated in the vascular
bed of the nasal mucosa of the dog [14]. Furthermore, both
NPY and N-acetyl[Leu®, Leu*']NPY24-36 have been
shown to inhibit cardiac vagal (cholinergic) activity in the
rat [22,25]. The results presented here are the first demon-
stration of a peptide dependent inhibition of cholinergic
vasodilator activity post ganglionic sympathetic fibres.

Earlier work on the gracilis muscle by Revington et al.
[27], Kahan et a. [10] and Pernow et al. [21] focused on
effects of NPY on nerve evoked constrictions and re-
sponses to exogenous constrictor agents. At non-pressor
doses of NPY, Revington and McCloskey demonstrated a
potentiation of neurally evoked pressor activity and the
pressor action of exogenous phenylepherine, consistent
with postsynaptic (Y, effect) potentiation of constrictor
activity proposed by other workers [5,7]. In contrast, at
constrictor doses of NPY, Pernow et al. [21] and Kahan et
al. [10] reported a reduction in measured noradrenaline
spillover.

In the results presented here and work in the nasa
mucosa [14] the administration of N-acetyl[Leu®,
Leu*tINPY 24-36 was found to have no local constrictor
or systemic pressor activity. In addition, the two cases of
potentiation of constrictor activity presented here were

abolished by atropine and can be presumed to reflect an
inhibition of competing cholinergic activity rather than
potentiation of postsynaptic constrictor activity. These ob-
servations clearly support the NPY Y, receptor selective or
neural inhibitory role of N-acetyl[Leu®, Leu*']NPY 24—36.
However it is of interest that while cholinergic activity was
inhibited sympathetic constrictor activity was unaffected
despite the use of the same dose on both sympathetic
subtypes, and a dosage twice that which inhibits parasym-
pathetic activity in the nasal mucosa and heart [14,25]. The
lack of suppressed sympathetic vasoconstrictor activity, in
the presence of the NPY Y, agonist, is in contrast to the
indication given by Pernow et al. [21] and Kahan et al. [10]
that NPY inhibited noradrenaline release. Pernow et al.
[21] noted, however, that the underlying vasoconstriction
from exogenous NPY may have limited the diffusion of
noradrenaline from the muscle contributing to the observed
apparent inhibition of noradrenaline release. The inability
of Revington and McCloskey [27] to demonstrate inhibi-
tion of sympathetic activity by NPY, together with the
results presented here, make it unlikely that there is arole
for NPY in the modulation of sympathetic constrictor
activity in the gracilis muscle.

In the work presented here, a variable increase in flow
occurred after the cessation of sympathetic stimulation.
This increase in flow was observed after a sustained
vasoconstriction but was not observed after a similar pe-
riod of stimulation in the absence of constrictor activity. It
would therefore appear that the increased flow was brought
about in response to the sustained vasoconstriction as
comparable stimulation of the gracilis nerve, in the ab-
sence of congtrictor activity, failed to evoke increases in
blood flow after the cessation of the stimulus. This obser-
vation is consistent with the sensitivity of gracilis blood
flow to changes in local oxygen and metabolite concentra-
tion [8,11] and therefore can most likely be attributed to a
reactive hyperemia brought about by a period of reduced
blood flow.

In conclusion, the results presented here show that the
selective NPY Y, agonist, N-acetyl[Leu®, Leu® INPY 24—
36, produces an inhibition of nerve evoked activity in
sympathetic cholinergic terminals but not in sympathetic
adrenergic terminals. In the event of concurrent activation
of sympathetic constrictor and sympathetic dilator fibres, it
could be predicted that the release of NPY from the
sympathetic adrenergic subset would assure dominance for
the constrictor activity, by inhibiting cholinergic dilators:
for sympathetic cholinergic vasodilatation to be optimal,
selective activation of the cholinergic subset of fibres
would be necessary.
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