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Abstract: This study was carried out to investigate the action of ATP, which has been known
as the neurotransmitter of noncholinergic- and nonadrenergic-nerve, on the motility of immature
pig uterine smooth muscle.

The results were summarized as follows;

1. The contraction and the contractile responses caused by ATP were increased in a dose-depen-
dent manner between the concentration of ATP 107*M and 10~*M. The maximal contractile eff-
ect was appeared at the concentration of ATP 107%M and it was 70.2% of 100mM K contraction.

2. The contractile responses induced by ATP (10~* M) were not blocked by the pretreatment
with cholinergic receptor blocker, atropine (10°% M),

3. The contractile responses induced by ATP (107 M) were not blocked by pretreatment with
a-adrenergic receptor blocker, phentolamine (107® M) and g-adrenergic receptor blocker, propr-
anolol (107® M),

4. The contractile response induced by ATP (107¢M) was not blocked by the pretreatment
with H,-receptor blocker, pyrilamine (107® M) and }i,-receptor blocker, cimetidine (107¢ M).
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Fig. 1. Concentration-response relationship on ATP-

induced contraction of uterine smooth muscle strip
in immature pig.

Ao A1 9] pD,zk(negative logarithm of ED50 values)
2+ 6.720]%=H(Fig. ). ¥z ATPY Az ¥ 33§

A7ke] Fem B &4F +5%0] 43l tachyphy-
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Fig. 2. Effect of atropine(At, 107®M) on contractile
response induced by ATP(107* M) in uterine long-
itudinal smooth muscle strip of immature pig. Ch-
olinergic-receptor blocker, atropine(107® M), does
not block the contractile response induced by ATP
(10™* M),
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Fig. 3. Effects of phentolamine (Phen, 107°*M) and
propranolol (Pro. 107®*M) on contractile response
induced by ATP (107*M) in uterine longitudinal
smooth muscle strip of immature pig. Adrenergic
receptor blockers, phentolamine(107®M) or propra-
nolol(107M), do not block the contractile response
induced by ATP(1074).
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Fig. 4. Effects of pyrilamine(Pyr. 107® M) and
cimetidine(Cim. 107% M) on contractile response
induced by ATP(107¢* M) in uterine longitudinal
smooth muscle strip of immature pig. Histamine-
rgic-receptor blockers, pyrilamine(107® M) or ci-
metidine(10"°M), do not block the contractile res-
ponse induced by ATP(107* M).
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“large granular vesicle”s& 2+A 3] o} & “large opa-
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gic-, nonadrenergic-A17 A9 &N & A AR

2 3¥o A ATPY 43 & =7} cholinergic receptor
speba v} adrénérgic receptor kAo o} 2d=EA
groe AL oblE WA% HA AT FRZol4
ATPX: nonadrenergic-, noncholinergic receptorg %
# 43e depd AFsdel 9 Aoz 3T + 4
.

23 2 A ATPe] 93 4338 o] H-re
ceptor #}ehalel pyrilamine®} H-receptor behA|cl
cimetidineo| @idle] A3 &S W] Fs Ao X
o} B AA o] £A3}: histamine receptors}T A
] s Qv ALE ARF e A

— 204 —



2 E

: nonadrenergic A7 A f< Z 9}
ol AR A ALEAd W AFE 3] oy
= A AT FFZ 5 NG ATPY el
2 Eel] it o2 receptor AAA ] JugFL AF
F3Z ML Ak physiographg 3 7] Fo2
#AZdste b e A &S At

1. ATPE 107° Mol A A3 &2 F3o] el
W Azsied 100 MR Sxel delstd F34%
A FAARes, A $5F4L 107 Mol A v}
¥ew], 100mM Ko o3 +39] 70.2%9 275 v
e st

2. ATPo] 28 4= A& cholinergic receptor =}
%A atropine(10™° M)el| wi3te] 3= g,

3. ATPo| &3 %38 A2 a-adrenergic receptor
ztebA]  phentolamine(107% M)o]\} B-adrenergic rec-
eptor k4] propranolol (10~ Me] |8} =eks] <] o
gket.

4, ATPd] &3t 438 Ao] H,-receptor =}ehA|Ql
pyrilamine(107¢ M)o]1} H,-receptor }dA|<l cimet-
idine(107® M)ol o3t} Xeds]=] 3wt

ol¢} 2 AY¥AAEL vwlAS HA FFT AH
& ATP2] o 8-2 noncholinergic-, nonadrenergic-

receptord 538 F5¢ dode AR F53d,

Noncholinergic-,

= |

Al-Humayyd, M. and White, T, D.(1985) 5-Hydr-
otryptamine release adenosine 5’ -triphosphate
from nerve varicosties isolated from the mye-
nteric plexus of guinea pig ileum. Brit, J.

84:27~34.

Bennett, T. (1969 a) The effects of hyoscine and ant-

Pharmacol. ,

icholinestrses on cholinergic transmission to

the smooth musle cells of the avian gizzard.

Brit. J. Phamacol. 37:585-594.
Bennett, T, (1969 b) Nerve-mediated excitation and

Chemother. ,

inhibition of the smooth muscle cells of the

avian gizzard., ], Physiol. (London), 204:619-

686.
Bennett, T, (1970) Innervation of nerve-mediated
excitation and inhibition of single smooth
muscle cells of the avian gizzard, Comp. Bi-
32:669~680.

G., Stchell, D.G. and

ochem., Physiol. ,

Burnstock, G., Campbell,

Smythe, A. (1970): -Evidence that adenosine

triphosphate or a related nucleotide is the

transmitter substance released by nonadrenergic

nerve in gut. Brit, J, Pharmacol., 40:668~
688.

Burnstock, G. (1871) Neural nomenclature, Nature,
(London), 229:282~283.

Burnstock, G.(1972) Purinergic nerves. Pharmacol.
v., 24:509~581.
Burnstock, G. (1978) Do some sympathetic neurons
release both noradrenaline and acetylcholine?
11:205~222.
Burnstock, G. (1981) Review Lecture,

Prog. Neurobiol, ,

neurotrnsmit-
ters and trophic factors in the autonomic ner-
vous system, J. Physiol., 313:1~35.

Burnstock, G., Campbell,, Bennett, M, and Holman,
M.E. (1963) Inhibition of the smooth muscle
of the taenia coli, Nature, (London), 200:581
~582,

Burnstock, G. and Costa, M. (1973) Inhibitory inn-
ervation of the gut. Gastroenterol., 64:141~
144.

Burnstock, G., Campbell, G., Bennett, M. and
Holman, M.E, (1964) Inhibition of the guinea-
pig taenia-coli: are there intrinsic inhibitory
nerves which are distinct from sympathetic
nerves? Int. Neuropharmacal., 3:163~166.

Campbell, G.(1966)The inhibitory nerve fibres in
the vagal supply to the guinea pig stomach,
J. Physiol. (London), 185:600~612.

Day, M.D. and Warren, P.R. (1967) Inhibitory res-
ponses to transmural stimulation in isolated
intestinal preparations, J. Pharm, Pharmacol.,
19:408~410.

Day, M.A, and Warren,

logical analysis of the responses to transmural

P.R.(1968) A pharmaco-

stimulation in isolated intestinal preparations,
Brit, J. Pharmacol, Chemother,, 32:227~240.

Furness, J.B. and Costa, M. (1980) Types of nerves
in the enteric nervous system, Neuroscience,
5:1~20.

Gershon, M.D. (1979) In NRD Bulletin, Nonadren-
ergic, noncholinergic, autonomic neurotransm-
ission mechanisms, Burnstock, G., Hokfelt,

T., Gershon, M, D., Iversen, L. L., Kosf-

— 205 —



erlitz, H. W, and Szurszewski, J. H., Vol,
17. pp.414~424, Cambridge, Mass:MIT,
J. (1971) Modifications of the electrical

activity of the longitudinal muscle of the rab-

Gonella,

bit duodenum following contraction of the cir-
cular muscle, Rend. Romani Gastroenterol.,
3:127~131.

Hoksfelt, T., Johansson, 0., Ljungdahl, A, and
Schultzberg, M. (1980) Peptidergic neurons,
Nature (London), 284:515~521.

Holman, M.E. and Hugkes, J.R.(1965a) Inhibition
of intestinal smooth muscle, Aust. J, Exp.
Biol. Med. Sci., 43:277~290.

Holman, M.E. and Hugkes, J.R.(1965b) An inhib-
itory component of the response to distension

ileum, Nature(London), 207:641~642.

Jansson, G. (1969 a) Vaso-vagal reflex relaxation of
the stomach in the cat. Acta Physiol, Scand.,
75:245~252.

Jansson, G. (1969 b) Extrinsic nervous control of ga-

of rat

stric motility, An experimental study. Acta
Physiol. Scand. suppl., 326:1~42.
Kuriyama, H., Osa, T. and Toida, N.(1967) Ner-
vous factors influencing the membrane activity
of intestinal smooth muscle, J. Physiol, (Lon-
don), 191:257~270.
Moritoki, H., Takei, M., Kasai,
Y. and Ishida, Y. (1979) Possible involvement
of prostaglandins in the action of ATP on gu-

T., Matsumura,

inea-pig uterus. J, Pharmacol. Exp. Ther.,
211:104~111.

Ninomiya, J.G. and Suzuki, H.(1983) Electrical
responses of smooth muscle cells of the mouse
uterus to adenosine triphosphate, J. Physiol.,
342:499~515.

Satchell, D.G., Burnstock, G. and Dann, P.(1973)
Autagenism of the effects of purinergic nerve
stimulation and exogenously applied ATP on
the guinea pig taenia coli by 2-substituted
imidazolines and related compounds. Eur, J.
Pharmacol., 23:264~269.

Satchell, D,G,, Lynch, A., Bourke, P,M, and Bu-
rnstock, G. (1972) Potentiation of the effects
of exogenously applied ATP and purinergic
nerve stimulation on the guinea-pig taenia coli
by dipyridamole and hexobendine. Eur. J.
Pharmacol., 19:343~350.

Su, C,, Bevan, J.A. and Burnstock, G.(1971) S3H-
adenosine triphosphate: release during stimul-
ation of enteric nerves, Science, 173:337~339.

Weston, A.H, (1971) Inhibition of the longitudinal
muscle of rabbit duodenum,. Brit, J. Pharma-
col, Chemother., 43:428~429.

Wood, J. D. and Mayer, C. J.(1979) Serotonergic
activation of tonic-type enteric neurons in gu-
inea-pig small bowel. J. Neurophysiol., 42:
582~593.

— 206 —



