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Presynaptic histamine H,- and H,-receptors modulate
sympathetic neurotransmission in isolated guinea pig vas deferens

LUOD Xiao-Xing . TAN Yue-Hua

{Department of Pharmacetogy, The Fourth Military Medical University, Xi-an 710032, China)

ABSTRACT The action of (RY-a-merhylbistamine (a-
MeHA, a selective Hy-receptor agonist . on field stim-
u]E:Tion induced contraction of guinea pig vas deferens
was composed of 2 components: the “inbibition” (0.1
—100 nmon+L."!Y and the {(1—10
pmol=L~'). In the presence of histamine H; anrago-
nist . chlorpheniramine (1 pgmel-L7'), a-MeHA (0.1
amol L7 — 10 pmol -L~') showed only a concenrra-
tion-dependent inhibition.

“enhancement™

Selective histamine H;-
receptor antagonist. thioperamide (1 nmel-L ' — 1D
pmol = L' ) antagonized the inhibitory effect of a-
MeHA and incressed the contractile amplitude of was
deferens elicited by field pulses when thioperamide was
used alone. o-MeHA 10 pmol-L 7' enhanced the con-
tractile amplitude, which was reversed by chlorpheni-
ramine 1 pmol+I.”', but not by ranitidine (1  pmol
«L7'Y.  Pyridelethylamine., an H,-receptor agonist.
facilitated concentration-dependently the contractile re-
sponse of vas defereas.  The effect was antagonized by
chlorpheniramine , but not by ranitidine. Dimaprit «
an Hy-receptor agonist bad no effect on the field stimu-
Bath a-MeHA
and pyridelethylamine failed to influence the contrac-
tion of vas deferens elicired by direct field stimulation
in smooth muscle or by exogenously applied nore-
pinephrine. Tt was concluded that histamine H;- and
Hi-receptors existed in sympathetic terminals of guinea
pig was deferens and facilitated or inhibited the sympa-
thetic neurotransmission.

lation induced sympathetic response.
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It is well known that «,- and J,-adr-
ernoceptors are Jocated on the sympathetic ter-
minals mediating opposite effects on nor-
epinephrine {NE) release. ie. inhibition by .-
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The
produced by

and facilitation by B;-adrencceptors™ .
exicitatory junction potential

perivascular nerve stimulation in vascular
smooth muscle cell or the positive inotropic ac-
tion induced by electric field stimulation in
right atria of guinea pig can be inhibited by
histamine presynaptically. These effects are
mitnicked by selective histamine H; receptor
agonist. {R)-a-methylhistamie (e-MeHA) and
can be competitively antagonized by H; recep-
impromidine .
L= Thus it

is pherhaps not surprising that histamine H,-

tor antagonists., Dburimamide,

and thioperamidem, respectively

receptors might be widely distributed on sym-
pathetic terminals and modulate the sympa-
thetic neurotransmission. The smooth muscle
of guinea pig vas deferens is densely innervated
with sympathetic nerve {ibers and the isolared
preparation has been {Irequently used {or
studying drugs supposed to interfere the sym-

=3 Since it has

pathetic neurotransmission
not been identified whether histamine recep-
tors are located on the sympathetic terminals
of guinea pig vas deferens. the purpose of pre-
sent study was 1o investigated the disrribution
of different subtypes of histamine receptors on
the guinea pig wvas deferens and to assess the
possible roles they played.

MATERIALS AND METHODS

a-MeHA and thioperamide were generous gifts
from Dr I M Arrang of the Unité de MNeurcbiclogie.
Centre Paul Broca de 1TNSERM (Panis. France 1;
pyridelethylamine and dimaprit were kindly supplied by
Smith Kline and French Laboratory (Welwyn Garden
City. UK); tetrodotoxin (TTX. Senkyo Co, Tokyo.
Japan ); ranitidine (Southwest No 3 Pharmaceutical
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Factory, Choogqing. Chioa ); chlorpheniramine aod
NE (Beijing Pharmaceutical Factory « Beijing. China?:
desipramioe (DMIY and normetanephrine (NMN. Sig-
mal.

Guinea pigs (5. » =78, 531+ 5 88 g) were
stunned and bled to death.
desheathed and mounted to a jacketed organ bath at 35
C and bubbled with 97 % O, + 3 % CO, in a Krebs
solutivn: NaCt t14. 0. KCt 4. 5. CaCl; 2.0, KH,PO,
1.2, MgS0, ¢.59. NaHCO:
(mmol -1L.7' ), final pH 7. 35.

stimulated via & pair of vertical platinum plate elec-

The vas deferens were

12.5. dextrose 5.5
The vas deferens was
trodes. 5 mm apart- The muscle was attached to a
forcedisplacement transducer for monitoring its ten-
sion.

Presynaptic effects After a 90-min equilibration.
sympathetic nerve terminals in vas deferens were excit-
ed by electric field stimulation with traios of 500
shocks (1 ms. 50 mA) at 30 Hz using a XF-3 stimula-
tor and the contraction was recorded on a dual pen
recorder.  The field stimutation was applied every 7
min. The preparations were perfused with Krebs so-
tution to which DMT 0.1 pmol+ L™ and NMN 1
pmal-1 " were added to block the neuronal and extra-
neuronal uptakes of liberated NE and also atropine 3
pmol « L7 was added to block the possible interaction
with cholinergic functions. The vas deferens was ex-
posed to drugs for 5 min and then excited by field puts-
€s.  Une preparation was treated by only one antago-
nist.

Postsynaptic effects TTX 0.5 umol » L™ was
added to Krebs solution to abolish the coatractile re-
sponses to nerve stimulation. The feld stimulation
€30 ms duration, 300 shocks) was delivered which
would directly excite the smooth muscle and cause a
The eliects of a-MeHA or
p¥ridelethylamine oo the direct smooth muscle contrac-
In the presence of TTX (0.5
pmol L™'), the effects of a-MeHA (1 pmol+i."%) and
pyridelethylamine (i pmol+L ') on the response tc ex-

ogenous NE were also serutinized.

contractile response.

tion were exarmined-

Al values were expressed as ¥+s5. Statistical e-

valuation was accomplished by ¢ test.

RESULTS

Actions of a-MeHA and thioperamide on
contractile response to nerve stimulation In

the vas deferens of guinea pig, the mechanical
response to electric nerve stimulation was
biphasic with an initial “twitch”™ (phase I} and
a delayed slow contraction (phase I1). «a-
MeHA 0.1 —100 nmol L' gave a concentra-
tion-dependent inhibitory effect on the field
stimulation-induced contraction.  However,
when the concentration were elevated up to 1
— 10 pmol .77, that the inhibition was less-
ened and the magnitude of contraction was in-
creased (Fig 1).

T
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Fig 1. Effects of a-MeHA on contraction of isolated

guinea pig s deferens evoked by electric field stimuala-

tion in the absence ()} or presence (@} of chlor-

pheniramine 1 pmoi-L™'. m=—6. x+s “P>0D.05.
*P<{.05, “P<I Dl vs control.

Thicperamide reversed the inhibitory ef-
fect of a-MeHA (100 nmol «1.7') concentra-
tion—dépendently {Fig 2). When used alone,
thioperamide {1 nmol+L™'— 10 pmol«L "} in-
creased the contractile amplitude of vas defer-
ens elicited by field pulses (Fig 2}.

Influences of histamine H,- and H,-antag-
onists on effects of a-MeHA In the presence
of chlorpheniramine 1 pmol « L7', «-MeHA
(0. 1 nmol <L~ — 10 pmol-<1.7") exhibited only
a monophasic action. ie. a concentration-de-
pendent inhibition of sympathetic response
whithout increasing contractile amplitude (Fig


http://www.cqvip.com

.« B2 . BIBLID: ISSN U263-9746

Acta Pharmacologica Sinica

FEAEEM 1994 Janp 15 (1D

IZ-I
15 Anlagonism
8.
hon
41
g2
B Thioperamide/—lg mol - L™t
2 o o b— - T T y
B Conwol oMeHA B 8 7 I
- {0.1 pmol = L1
2 1419
=
g 124 B
o Facilitation
101 b
a_
ﬁ.
4- cL/'
2
OJ r f T T T 1
Conwrot 9 8 7 B
Thiopecamide/—lg mol = L™!
Fig 2. Influences of thioperamide (Thio) on effect of

o-MeHA and on electric stimulation of guinea pig was
deferens. n=6. xts. *‘P>>0.05, "P<0.05. “P<<
0. 01 vs controi:  “P</0. 05, "P<C{. 01 vs a-MeHA.

1. The EC., of e-MeHA was 1. 7 nmol -L %

a-MeHA {10 pmol « 1.7') enhanced the
contractile amplitude to 38. 3 ¥ of control ten-
sion and ranitidine failed to prevent the effect
of a-MeHA. On the conirary, chlorphenira-
mine 1 pmol « L7, completely depressed the
facilitation of sympathetic response induced by
a-MeHA (10 pmol+<L"!') and also reversed to
inhibition with a contractile response about
73.0 Y of control value (Tab 1).

EFfects of histamine H,- and H;-agonists
on field pulse-induced contraction Pyni-
delethylamine {1 nmol L '— 10 gmol-L"'}
concentration-dependently facilitated the con-
tractile response of wvas deferens elicited by
electric field stimulation (Fig 2) and its EC,,

was 0. 27 pmol+1.7'. The effect was not pre-
vented by ranitidine (1 pmol+L. "'}, but antag-
onized by chlorphznamine (1 pmel 17" (data
not shown). Dimaprit 1 nmol-L""'— 10 pmol
L' did not influence the field stimulation-
evoked sympathetic response of wvas deferens

(Fig 3).

Tab L. Influences of ranitidine (Ran., 1 pmel:L ')

and chlorphenamine (Chlor. { pmol-L™') on a-MeHA

(10 pmol =L~ !) caused Facilitation of contraction of

guinea pig vas deferens elicited by field stimulation.

r=6, =t+s. "P<0.05 vs control. “P>0.05,
P<(). 05 vs «-MeHA.

Group Contractile rension/mMN
Control 1.34+0-7
a-MeHA 5.841. 3"

Ran + a-MeHA 5.94+1.¢°
Chlor + «-MeHA 3.1+1.8
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Fig 3. Effects of pyridelethylamine and dlmaprit on
the Field pulse-induced coniraction of isolated guinea
pig ves deferens. r=6. T+5.  "P< .05, "P<<O. 01
vs control.

Postjunctional effects of o-MeHA and
pyridelethylamine In the presence of TTX
0.5 pmol » L', the sympathetic responses of
vas deferens elicited by field pulses were abol-
ished and then direct electric stimulation of
smooth muscle by delivering every 10 min 300
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pulses (30 ms duration each at 30 Hz with a
current strength of 50 mA) elicited a twitch
Both a-MeHA 0.1 pmol+1.7') and
pyridelethylamine (C. 1 pmol-L ™) failed 10 in-
fluence the contraction of vas deferens induced
by ficld pulses (Fig 5). Addition of NE 10
pmol < L' evoked the oscillatory twitch con-
traction by directly interacting with postjunc-
tional e.-adrenoceptors and neither a-MeHA

response.

(0.1 pmol *L7') nor pyrideiethylamine (0.1
pmol +1.7") depressed the responses 1o exoge-
nous NE (Tab 2).

Tab 2. Effect of o-MeHA (0.1 pmol + L™"" and
pycidelethylamine {Pyr, §.1 pmol <L) on the con-
traction evoked by direct [leld stimulation (FS) tu the
smooth moscle of guines plg vas deferens in presence
uf TTX 0. 5 pmoi-L " or induced by NE 10 pmui-L '

A=6. ¥xts5. “P>0.05 vs corresponding cuntrol.
Grou Contractile tension/mMN
P FS NE
Control 15.6%0. 8 18.947.1
a-MeHA 14.943. 7¢ 18-9%+4. &
Pyr 15. 91+1. 0 18.943.5°
DiSCUSSION

The contractile responses of guinea pig
vas deferens elicited by electric field pulses
with short duration could be abolished by
TTX (0.5 pmol «L.7'), suggesting a neuro-
The phase 11 of the contractile
response is always induced by the release of
NE from sympathetic terminals which has
been taken as a reliable index for testing
effects of drugs., which would interrupt the
sympathetic neurotransmission .

genic origin.

Under normal conditions, contractile am-
plitudes were not significantly changed when
the preparation was excited by field pulses ev-
ery 7 min for 6 times.

The action of a-MeHA on the contractile
responses induced by field pulses consisted of

2 components, the “inhibition™ (at #. 1 — 100
nmol «L.7") and the “enhancement”™ {(at 1—10
pmol+L 7',
could reverse the “enhancement,” but could

Chlorpheniramine (1 pmol-1.77)

not influence the “inhibition. ™ ln contrast. the
sympathetic responses of was deferens could be
facilitated by pyridelethylamine in a concentra-
tion-dependent manner., but not modified by
o-MeHA , although highly specilic

for histamine H;-receptors,

dimaprit.
would interact
with H,- and H;-receptors when the concentra-
tion reached 10 pmol-1L 7141 Our resulis
indicated that the 2 components of sympathetic
responses to a-MeHA might be mediated by 2
different subclasses of histamine receptors,
H,- and H,-recptors, respectively. )
Thioperamide reversed the inhibitory ef-
fects of e-MeHA on responses induced by field
pulses concentration-dependently; while chior-
pheniramine only antagonized the effect of
a-MeHA  and

pyridelethylamine did not modify the contrac-

pyridelethylamine. Since
tile response elicited either by direct electric
stimulation of vas deferens or by application of
exogenous NE. they may possibly consist of
reduction or facilitation of NE refease due to
prejunctional effect. It was strongly suggest-
ed that histamine H;- and H;-recptors were
present in the sympathetic terminals, but were
not distribizted on the postoynaptic membrane

of guinea pig wvas deferens.
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