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1ml9] A& ¥ A ¥ = (Biancani's isolated mus-
cle chamber)9] 7]A Yo Q31 & §FH
% 534 AHZ47(Force displacement
transducer, FTO3, Grass)ol 32334, polyg-
raph(Model 79E, Grass)dl 2 £&& H7]
At Az olFY Alo]g 29 &
EBAA 42N FF Y 2=E 37CE
SANT L, 95% A4} 5% ojitEiEtiae] &
g 718 FEIA.

E Ao ALEF Tyrode €%8q9 =4
(mM)& o3 21 NaCl 1369, KCI 268,
NaHCO; 11.90, NaH,PO, 0.42, MgCl, - 6H,0 1.
05, CaCl, anhydrous 1.84, Glucose 5.5
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£ A¥ol A} 43 adenosine 5 — triphosphate
disodium salt (Sigma), atropine sulfate (Fluka
AG, donated by Han-il pharmaceuticalse), be-
thanechol. HCI(Eisai, donated by Han-il phar-
maceuticals), hemicholinium-3(Sigman), hexa-
methonium chloride(Sigma), physostigmine sa-
lichlate(Tokyo Kasei), tetrodotoxin(Sigma) 2|
AFEL FHFAN £HAZU X micropipetteF
AHE3e 1ml 83 APzl k& 10 micro-
liter& FAFoZH ofEo] APEZUWA 100
W2 HMEo R 2 dhe HAF T ol2A
A "

SE=IRCL

1. 824 24 8o s 8

Wik ¥ o] A4 Tyrode i ol A <13 5] o]
U2 FHAQ £5F &5 4% A&
fA¥ o bethanechol® ¥ &2 HA7%
23 10°MA A FH 2F =7 F7ksrl A
&t 10°MAl A Hd 5§ JeRAT. ATP
10°M 3 7} 30 %o 41§ bethanechol®] +3
FE A7 9% & e 2 5 o
2T Hlgte % 2ozt gl (Table 1,
Fig 1).

Table 1. Effect of preincubation in ATP on the be-
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Values are represented as Meanz+ SE of % contra-
ction of the maximal response in control.

BCh : Bethanechol

ATP-3 . Adenosine triphosphate, 10(-3)M

40 —Q— Control
—@— ATP10(-3)M

% Contraction
g

v T ¥ T
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Log[BCh] M

Fig. 1. Concentration responses of bethanechol on

the contractility of detrusor muscle in the

presence of ATP.

ATP—3 ! preincubated in the presence of
adenosine triphosphate, 10(-3)
M

BCh : Bethanechol

ATP= 10° MAIA 102 M7HR Y 73 528
Frta e, Mixd WS ATPY 98 B =
AEARU 7A=Y F71E Yeled, o
& ¥Eg-2 tetrodotoxin 10° M A A X ol <3
F¥FE wA WURHTable 2, Fig 2).

Table 2. Effect of ATP on the basal tone of detru-

sor muscle strip isolated from rat urinary
bladder in the presence and absence of

tetrodotoxin

thanechol induced contraction of detrusor

muscle strip isolated from rat urinary bla- Contraction( %)

dder Log[ATPIM Control TTX-5

Contraction( %) (n=7) (n=7)
Log[BCh]M Control ATP—-3 -5 0 0
(n=7) (n=7) -45 4.0+ 1.00 39+ 120

-6 4.6+ 1.29 74+ 097 -4 13.1+ 3.52 8.0+ 1.53
-5.5 5.9+ 242 17.6+ 2.96 -35 20.1+ 3.79 19.3+ 3.82
-5 424+ 6.15 511+ 748 -3 482+ 6.02 34.7+ 0.94
-4.5 83.9+ 247 79.9+ 6.29 -2.5 70.1+ 3.79 69.3+4.09
-4 100 100 -2 100 100
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Values are represented as Mean+ SE of % contra-
ction of the maximal response in control.

ATP : Adenosine triphophate

TTX—5 : Tetrodotoxin, 10(-5)M

100 4 —O— Contmi
—@— TTX10(-5M

80 4

60

% Contraction

40

&
IS
&
[

Log [ATP] M

Fig. 2. Concentration responses of ATP on the
contractility of detrusor muscle strip in the
presence of tetrodotoxin.

Values are represented as Meant SE
ATP ! Adenosine triphosphate
TTX—5 : Tetrodotoxin, 10(-5)M

2. M71F xF R S0 oiE Hat

71323 (20 mSec duration, 60 V, mono-
phasic, single square wave)dl 93 W= &
He Fu4 9239 % (on-contraction) &

& et (Fig 3, A). 17232 B4 4E4
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hexamethonium 10°*M& 4 =d 37138 208
F 2L 239 ANAFAFE /& o, hexa-
methonium X X A3 Z& Hxo FHute 1}
B 1 (Fig.3, B). Tetrodotoxin 10° ME A
A2 UM E AR AT f2 FE20

& 48 #&E + A (Fig. 3, C). Choli-
nesterase ¢ A A ¢l physostigmine 10° M &4
el e A7F AFd g8 FE=HE F
Bhg-o] AFL Fo3A TR R(p<0.05),
choline g% 9A#IU hemicholinium 10° M
EAsANAE 10 2 20 Hzol M8 $£&o] #
2 3tA oA = AvH(p (0.001, Table 3, Fig. 4).
E3d4 €A 44 atropine 10* M EA
el Me A71F A5 F2 5 iy AE0]
FroatA Zashe (p<0.05), atropined
FEE F7MIE 2 JAES o F738HS at-
ropine 10° M A Ao g 5 vhge
AEFo v Fo3A Z2H AT (p<0.01)(Ta-
ble 4, Fig. 5,6). ATP 10° ME ¥ 718} 30% 9
A F A e Fx A7F A3 o8

PEE % e 1 JAELe §934 &
25929 (p<0.05), atropine 10° M =43}
dqME §ZHd A7 AF ¢ 3018
APT 10° M A Aol 93] 443 AU
(Table 5, Fig.7).

Table 3. Effect of physostigmine and hemicholinium on the electric field stimulation-induced contraction

of detrusor muscle strip isolated rat urinary bladder

Contraction (%)

Frequency Control Physostigmine Hemicholinium
(Hz) (n=12) -3M -3M
(n=6) (n=6)
1 31.8+ 3.79 51.0+ 8.03* 226+ 115
51.9+ 5.59 819+ 9.55* 423+ 449
5 72.7+ 5.62 1155+ 7.02* 624+ 4.76
10 91.9+ 2.58 1222413, 1* 71.84+ 11.99*
20 97.5+ 1.71 128.8+ 14.31* 684+ 3.08*

Values are representated as Mean+ SE of % contraction of the maximal response in control.

-3M : 10(-3)M.
* P<0.05 : Significantly different from control
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1Hz 2Hz S5Hz 10Hz 20Hz

Fig. 3. Electric field stimulation-induced contractions of isolated rat detrusor muscle strips at 1,2,5,10
and 20 Hz before(A), and after a 30-minute exposure to 10(-4)M hexamethonium(B) and
10(-5)M tetrodotoxin(C). Stimulation train duration is indicated by lines under traces.

% Contraction

* —O— Control
40 —&— Physostigmins 10(-3) M
—{ Hemicholinium 10(-3) M

20 r I T ]
20

10
Frequency (Hz)

Fig. 4. Effect of physostigmine and hemicholinium on the electric field stimulation-induced contraction
of detrusor muscle isolated from rat urinary bladder. Values are represented as Mean+ SE
-3M means the concentration as 10(-3)M. * P <0.05 : Significantty different from control
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Table 4. Effect of atropine on the electric field stimulation induced contraction of detrusor muscle strip
isolated from rat urinary bladder

Contraction (%)

Frequency Control Atropine Atropine
(Ho) (n=12) -4M -3M
(n=6) (n=6)

1 20.3+ 148 15.0+ 0.72* 8.0+ 062"
36.1+ 5.03 28.1+ 1.49* 217+ 2.75*

5 63.7+ 7.63 38.9+3.00* 30.7+ 3.77*

10 80.7+ 4.50 50.1+ 2.41° 356+ 3.18"

20 100 52.1+ 2.05* 38.6+2.64°

Values are representated as Mean+ SE of % contraction of the maximal response in control.
-4M @ 10(-4M), -3M : 10(-3M)
* P (0.5 : Significantly different from control

1Hz 2Hz 5Hz 10Hz 20Hz

Fig. 5. Electric field stimulation-induced contraction of isolated rat detrusor muscle strip at 1,2,5,10
and 20 Hz before(A), and after a 30-minute exposure to 10(-4)M(B) and 10(-3)M(C) atro-
pine. Stimulation train duration is indicated by lines under traces.
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Table 5. Effect of atropine and ATP on the electric field stimulation induced contraction of detrusor muscle
strip isolated from rat urinary bladder

Contraction (%)

Frequency Control Atropine-3 ATP-3 Atropin-3
(Hz) (n=18) (n=6) (n=6) ATP-3
(n=6)
1 20.3+ 148 8.0+ 0.62* 8.0+ 0.5 0
36.1+ 5.03 217+ 2.75* 10.5+ 1.66* 0
. 63.7t 7.63 30.7+3.77* 15.6+ 2.78" 0
10 80.7£ 4.5 356+ 3.18* 17.1+ 1.78* 0
20 100 38.6+ 2.64" 17.1+ 1.69* 0

Values are representated as Mean+ SE of % contraction of the maximal response in control.
Atropine -3 and ATP-3: 10(-3)M concentration of atropine and ATP respectively.
Values of O measns that there were absolutely no response to electric field stimilation.

120 -

—Q~— Control
L —[}— Atropine 10(-4)M
100 4 —l— Atropine 10(-3)M
80 =

% Contraction
(2]
o
[

.
40 =
20 =
0 T T L 1
0 10 20

Frequency (Hz)

Fig. 6. Effect of atropine on the electric field stimulation induced detrusor contraction.
Values are represented as Meant SE
Atropine -4 and Atropine -3 : 10(-4) and 10(-3)M concentration of atropine respectively.
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120 —o— Controt
—{— Atropine 10{(-3)M
) —— ATP 10(-3)M
100 - —@— Atropine + ATP
.
80 =
c
h=) J
g
::: 60 -
o E
(&]
® 404
g
20 =4
0 @-0—0— - ®
| T T T 1
0 5 10 15 20
Frequency (Hz)

Fig. 7. Effect of atropine and ATP on the electric field stimulation induced detrusor contraction.

Values are represented as Mean:+ SE

Concentration of Atropine and ATP was 10(-3)M.
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BT & £30] APTA A& FFL 2=
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PE Y23} vasoactive intestinal polypeptide
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— Abstract—

Existence of Cholinergic and Purinergic Receptor

on the Detrusor Muscle of Rat Urinary Bladder
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This study was aimed at investigation of the stimulatory innervations on the rat urinary bladder.
Detrusor muscle strips of 15 mm long were suspended in isolated muscle chambers containing 1 ml
of PSS maintained at 37C and aerated with 95% 0,/5% CO,. Isometric myography was perfomed,
and the results were as followings :

Muscle strips showed “on-contraction” by electric field stimulation (EFS) frequency-dependently.
The EFS-induced contraction was not affected by hexamethonium, a ganglion blocker, but abolished
by tetrodotoxin, a nerve conduction blocker. Physostigmine, a cholinesterase inhibitor enhanced the
EFS-induced contraction which was inhibited by hemicholinium, an inhibitor of choline uptake at
the cholinergic nerve ending. Such an EFS-induced contraction was antagonized by atropine only
partially, and the atropine-resistant portion was completely abolished by the desensitization of purinergic
receptors by prolonged incubatin of the strips in the presence of high concentratin of ATP.

Bethanechol, a cholinergic agonist, elicited concentration-dependent contraction. Adenosine triphos-
phate (ATP), a purinergic agonist, induced a weak but concentration-dependent contraction of short
duration. Bethanechol-induced contraction was not affected by ATP-desensitization, and ATP-induced
contraction was not affected by tetrodotoxin.

These results suggest that there are at least two main stimulatory components of innervations in
the detrusor muscle, cholinergic muscarinic and purinergic > and those receptors are independent

each other.
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