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COMPARISON OF MUSCARINIC CHOLINOCEPTOR DENSITIES
AND AFFINITIES IN NORMAL, OBSTRUCTED AND
DENERVATED HUMAN DETRUSOR

Tohru Taxrta

From the Department of Urology, School of Medicine, Nagoya University
(Director: Prof. H. Mitsuya)

Muscarinic cholinoceptor densities and dissociation constants in normal, obstructed and dener-
vated human detrusors were determined using 3H-quinuclidinyl benzilate (3H-QNB) as a radio-
ligand in binding assays. Samples of detrusor were taken from 22 normal bladder domes (bladder
tumor 10, primary VUR 5 and others 7), from normal bladder base in 10 bladder tumor cases,
from obstructed bladders in 12 cases of benign prostatic hypertrophy and from denervated bladders
in 6 spina bifida patients. The binding assay for muscarinic cholinoceptor was performed according
to the procedures of Yamamura et al. and Nilvebrant et al. The tissue samples were homogenized
in ice cold phosphate buffer (0.05 M, pH 7.4) by a Polytron homogenizer and the homogenates
were used immediately for the receptor binding assay. Homogenates (100 £l) in the presence or ab-
sence of 10 pkM atropine sulfate and various concentrations (0.05-3 nM) of SH-QNB, diluted with
phosphate buffer to 2 ml were incubated for 90 minutes at 25°C. The solutions were filtered through
Whatman GF/F glass fiber filters. The filter was placed in a scintillation vial with 10 ml of scintil-
lation fluid (ACS-II) for 24 hours. The radioactivity was determined by liquid scintillation spec-
trometry. The maximum binding (B max) and dissociation constant (Kp) were derived by Scat-
chard analysis.

B max is expressed as fmol/mg protein, and Kp as M. B max=43.11+12.3, Kp=(1.1240.67)
x 10-1¢ in normal human detrusor (dome), B max=23.8+7.0, Kp=(1.4510.64) x 10-1® in normal
human detrusor (base), B max=39.9411.5, Ko=(1.04+0.35) X 1010 in obstructed human detrusor
(dome) and B max=48.41412.1, Kp=(1.6340.5) Xx10-10 in denervated human detrusor (dome).

A significant difference in B max was found only between dome and base of normal detru-
sor. There were no significant differences in B max and Kb between any two groups of normal
obstructed and denervated detrusors or between stable and unstable bladders. These results sug-
gest that the regulation of muscarinic cholinoceptor density and affinity in human bladder may not
be influenced significantly by clinical outlet obstruction or congenital and chronic state of denerva-
tion.

Key words: Muscarinic cholinoceptor, Receptor binding assay, Human detrusor
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BEOFEHFTISFA IR T 320, REBIRED
ERPPR L LTOREO HEMEZAE ORI
LTk, EELETHY, WECH LEDOMIIOVI:
2 0 L OHIRFFIT B0,

BMOT b revERMEE WS MERRDE IOD
[BEREEE R A5 0 IR i Bl R 0 B R R X -
TXEIhTHWA T LRELBDLRTEH D, detru-
sor areflexia (BEIRIFREEE) it UCILEIZE RS
PRIFEHFIH, Zio detrusor hyperreflexia (PR
4170 ), unstable bladder (REEREM) XL
TIEREMREENA BRI A bR Tw3. &
DR EREL Z BN 7 71 2 Y VELSER
U GBBIKIG T % & £1% denervation supersen-
sitivity & LTRIBR T h 119, EEERAN L Lapi-
des test & LCIGHIRATWB,

ZTTHEER, SEE - OFEMTEEHART D A2
Y VETeF L2y vFRE (muscarinic acetyl-
LIF m-AchR & 89) %
radioligand binding assay HExFAWCHIEL, %
D% A& E (maximum binding, LIF Bmax)
LEEWB LB AE L OMEEES (dissociation
constant, LI'F Kp) #E& L. % L T(Q) detrusor
hyperreflexia, detrusor instability #% m-AchR o
HEIM X - TR 2050, @t MekT 55RuEEE
Bto> denervation supersensitivity A% m-AchR @
BEHE->THE0Er, QFERETETS o
AchR O receptor kinetics 7o %152 L% H
H1& LT, BB Tin R IBAIER £ 5 B
EVERERE, 2 5 FHERE Wit 5 RMMERERE © m-AchR
b HE LEBEM & OBBRHET to k. il
b F OBERETFEG T m-AchR 2AIE LI &1
Levin et al.'®, Anderson et al.!”, Shapiro et
al.’™, Nilvebrant et al.’® 3% %% Shapiro et al.
DEMARIECILSHIBENES, RESHE ORE
RS2 FHOE, BRGSO NRNCER L Bbh
S ERBI U TE VEEOFH LB D Tike b
DIEFBEH=A, ¥ kORI AIECHE 5 gt
BEDEERER, 2 rAHEEC k5 RAERE Bt I s 1T
% m-AchR @ binding assay (EIC X 5 EE e
CARIDBFEHOHETHSD L Bbhs.

WNRELUFE
SENGE LICIEI S 2Z2 L - E BB N2
B, BASEMERERC1261, BRTHEEERL 6 SO FH0ERTH

5. IEEBMAIOREBCBERERI06, Hiet
PERGUIEE 56U, £ Offt duplication anomaly,

choline receptor

Table 1. Characteristics of patients.

Omale : female =28 : 12
Oage distribution 3~82yrs (45.6+28)

Oclassification of patients

Bladder Tumor 10
Normal detrusor § Primary Reflux 5
Others 7
ian P .

Obstructed detrusor{ Benign Prostatic 12

Hypertrophy

Spina Bifida

D ted det

enervated de rusor{ with Reflux 6

megaureter, vesico-vaginal fistula 72 & 7 6 TH 5.
PASEMEBEDE 12611 2 FIBE B AT AR R R 2 1 7
BIZRAEREERATH b, FERIE UCRE O RRSBE
BRE CRIIRIRE D I F80 b (R EE B28g
~62g). REMRE THERIC EREEL D bh
BeR S0ml LLED S DRBEL 7o BRFHE B
SFBEMRESI 2L CHFRFIERALEE Shic2
SIHEIR TL2BH lumbosacral myelomeningocele
ThY, Thicx UTREEFHEEFEER» KT S
NTW5B. FSM, HHELE L LTIR3~825%
(45.6£28), 5B : & =28:12Th hIEFBMETLS
~T8%% (39.3£26.4), F:Z=15: 7. PARMREN
PETIL58~825% (69.3%7.2), B :&=12: 0, BR#
RT3 ~23%% (10.8+7.0), B:&=0 6
T#H%5 (Table 1),

frds, ERCHNERIEXIEFE226]+ 8 Plic i fT,
stable bladder % 4#liz, unstable bladder % 4
PR tc. BIIIRIEASEX 12002 fifT L, sta-
ble bladder % 6 ffliz, unstable bladder % 6 fic
Alc. 25FHEED 6 FIEFIIETT U 1| Bl
IfE% 8% detrusor hyperreflexia & ¥[7E U7zl
i, TRCERPE2Y 754 7 v 2 DEL de-
trusor areflexia L Ex 551 7 Thote. BER %
—VEELTREEALLLAAEEHRTHY, §
MERIEREC DWW T FEM AT ECER 21770 - T
T 1 BiRBRE, TRTHBRTE ChH- L. 250HH
EAIEESEHRRY LT 1 2B E, o546
TN UERERER Y FRA LT, BEEORE
DOEEWE L TRBRBEHRFL L TR 2 WEE:
iR, BEREER CHETT 5IR D EESIELHEE(-),
HISZARAEAIE Tt (=)~ (BEIEX), 25FHET
RIEFRIE | BT R CEBRRARHE TR LT
Wi, TR O HRERC BE U CXBEIER A3 A ATRIR
HENERS, MBI AESAR T vF T v Ry
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H-QNB bound
(f mol/mg-protein)

404

5% 19874E

——~: specific binding

= non-specific
binding

0 ;
10 20

T (nM)*H-QNB concentration
30

Fig. 1. A typical example of saturation curve of specific binding
and non-specific binding in normal human detrusor(dome).

B/F
0.154
0.1
0.054
‘H-QNB
bound

10 20 30 0§ mol/mg protein

Tig. 2. A typical example of Scatchard plot of
receptor density and affinity in normal
human density (dome).

(B/F : A ratio of bound and free 3H-

QNB)

v, o SREEEH, BIZIRMRERRIIRE R,
o 2 FEHEEC IR 2PN HER, FEc BIRRAEE
WiFID B 5 T TR ) KEROEAN CRARKAIRE
B IRIE AR Lich?, ik F e 2 ciRAL
TWERA S DED - 1. eds, FAFECOWTE In-
ternational Continence Society DIRE Li-fhik
Al & UTHE - 720, ENCRERG OBRBULIFEERE
ZxT 5 FHRC AR IEE & Bhh 5 BEMEH ¥
TREATY R L ERIERAO 1 XcaBichic»
TH Y- e, EEBM=A DTN AR
AT - IBREER 106 X VR Lz, IS hicf
AT BI—T0CD 7 ¥ — 4 — I BRASIRAE L.
binding assay ORRFEEIC O\ TiX Yamamura
and Snyder??, Nilvebrant et als!® z[FEAIE LT
ﬁ':‘oft.

TRIGE, PIRAYRIC BT R0 LR, A5
BN, ARSI LERNEOK v 1 T3
vFRECHT Lic, ZhikkGlice—r—-AhT
ERD20fZHED 0.05M phosphate buffer (PH 7.4)

%7n% PolytronPT-10 (Kinematica) 2T, 30B®
RIERER 1T X A TI0BM X 3 ERKAT CHRE Lic#
(dial 7), X LEBHFEHEY 741 ¥ — Handy So-
nic UR-20P (+ § —8T) T5~10HH I #ERL
2EX—-ECHBLI. T3l hikey
k- ro—RMEEATER & LTHEB/KL B2
receptor binding assay gL fc. EABDERIX
Lowry et al. 32 f - 70,

EE O ESWE L L Tk *H-quinuclidinyl ben-
zilate (LA F H-QNB) % {# A L (30.1 Ci/m.
mol : New England Nuclear, 56 Ci/m.mol
Amersham) ERCHI H FRARET K = ¥ X — b
100 1, R4 0.050.1,0.2,0.3,0.4,0.50.8,1,23nM 0
10E B B 2 hi- SH-QNB %, 10pM DFEE7
ey 20 pl, ¥/i3RED phosphate buffer ¥
%in%, buffer HCHERLLE%S 2ml/tube & L
fo. HBEORRBELY 25C0 ShiEEEEL, K
BIZHET T/ 5 R 7 » 4 S —{E# (Whatman GF/
F) wCH5 I8 Lk Lic buffer W TRRE %
4 EI%E# LA S L7o*H-QNB % frec *H-QNB
PHOMELR. BKE ST T AR AR K Y vF
v—%— (ACS-II, Amersham) 10 ml % % 248
BB, B vFr—vavenyy 22— (Be
ckman LS7500) i CHSHEE Y BB L. TXT
DL duplicate F it triplicate T\, %
DEHMEx & >l & O HSHEMMEL b Scatchard
analysis?® 2 X DR KK ESH Bmax=FFkE rece
ptor density, ¥ XOBBEEESR Kp ¥ RD 1. HEE7
PR EVIEFEETOKAEY total binding, 7t ®
¥ YIEET DL % non-specific binding & U, #f
F L O HBERLO\IfER specific binding & L.
Fig. 1,2 =f3%/7s saturation curve 3 L% Sca-
tchard plot OHI%RT. BREC X t REXFIAL
7o (BEKHE P<0.05). 57— 213N T [FifE+
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Fig. 3 wRT <, EEBEMEHR2610 Bmax ©
(9B +EHEARE) 13 43.1+12.3 fmol/mg » pro-
tein, Kp i (1.12+0.67) x 10-M TH-%. IE
EEN=AL Bmax=23.84+7.0 fmol/mg « protein,
Kp= (145+0.64) x10-10M T b IE ¥ B Bt 55
LB LC Bmax, T/ m-AchR OZEGERER
BECE, - fent (P=0.001), Kp IZAEEEL
Pote. WEHEZRB LT, EEEWAERDO Bmax
TIRE &= (4242£9.3): (44.4+18.6) fmol/mg

Bmax
bladder body
60 (=22}
40+ bladder base
(n=10)
20-

=pag go1—*

Bmax*l 4311123 I 2387 lfmollmg protein
Kd | 1124067 | 1452064 | x10"M

Fig. 3. Muscarinic cholinoceptors of normal
human detrusor : comparison between
body and base of bladder.

(*+ significant difference)

Sex distinction

Bmax Bmax
£(r=7)
60- 3 (n=18) 60
404 40+
204 204

0~15Y.00
(n=8)

AAHBY VHET £FLa ) VEERE . v MNERTEES 707

protein "TH Y, FEFI O HE Tz <<0~15E>=
43. 8+ 14. 7, <16~598%>=36. 0= 1.2, <60 AZELE>
=46.2+10.6, % fmol/mg « protein Th b, P,
FEWPIO EOHBO LB CLEBREZRD LRk »
7e. Kp oW T hRABR R Z X ok (Fig
4).

(2 IEW, gt BREEBENARO 3 Huc kT
% L

BRD T &, EWBEMAR22610 Bmax=43.1+
12.3 fmol/mg « protein, Kp= (1.12+0.67)x10-1° M
it U ZetbBERERE Tl Bmax=39.9+11.5 fmol/
mg « protein, Kp= (1.0440,35)x10-1° M, BR#E
BEREEET Bmax=48.4+12.1 fmol/mg - protein, Kp
= (1.63+0.5)x10-*M TH-7c (Fig. 5). EHFH
Rt LT 2 B> Bmax, Kp fHirE bioFRMEY
R&Teds-teht, Bmax OFMED ECIRIEERC L
TEAZRIEE, BRMEFLEERLR L.

(3) Stable bladder ¥ unstable bladder F&
224

RS BEREIR S I, [RGB R L OIEFE/D
BB & BISTIRIE RO A B F O I\ TE 4« 84 &
1200 BEBEREE RIS & AT Ui, ANERE BTBRAEX
JEEEE BT stable bladder & unstable bladder @
HRT50% T 2db - 1.

ZRGE, MEERLNRETIR stable bladder
7'V —7) Bmax=46.8=+17.7 fmol/mg - protein,
Kp= (1.40+1.03)x10-°M, unstable bladder 2
N —7p Bmax=40.5+12.6 fmol/mg ¢ protein, Kp
= (0.97+£0.26)x 10~ M T#H- 1= (Fig. 6 £fl),
BiSEIRIR K SE &% T UL stable bladder 274 — 28
Bmax=42.04:13.3fmol/mg « protein, Kp= (0.85%
0.33) x10-*M, unstable bladder 7 & — 7 Cik

Age difference

{60~Y.0.>
(m12)

<16~59Y.0.)
(~2) [

ns—

Bmax | 424193 | 444186 |

| 4382147 | 36.0£1.2 | 462106 |1 oy grotsn

Kd 129204 | 0762026 |

[ 1262082 [ 1062027 | 0842025 | x107M

Fig. 4. Muscarinic cholinoceptors of normal human detrusor

(dome) :
difference.

comparison by sex distinction and age
(8 :male, @ :female, NS:not significant)
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Bmax
normal obstructed denervated
(n=22) (n=12) (rm6)
604
40+
20

8 & _'Q’ X sy >

Bmax | 43.14123 | 30.9:+115 | 484121 | nong prte
Kd | 1.12067 [ 104£035 | 163205 | X10"M

Fig. 3. Muscarinic cholinoceptors Comparison
between normal, obstructed and dener-
vated detrusor. (NS: not significant)

Normal pediatric group BPH group
Bmax
stable unstable stable unstable
(n=4) (n=~4) (n=6) (=6)
604
40
204

ToNs— ToNe—T

Brmax | 4684177 | 4054126 | | 4204133 | 45475 |1 maing potin

Kd [140t103[0972026| [086£033 1222026 x1om

Fig. 6. Muscarinic cholinoceptors : Comparison
between stable and unstable bladder in
both pediatric and BPH groups.

(NS: not significant)

Bmax=34.6+7. 6 fmol/mg « protein, Kp= (1.22+

0.26)x 10 M L\ 5#RTCH -7 (Fig 6. 5HH).

Bmax OfED ETIRIEF/NER, AZIRIEAIER &

1z unstable bladder 7/ — %% stable bladder

TN—=FXDELIL->THBN, HHEEb{H I/ —

7T Bmax, Kp OFEEIRDBhind 1.

% %

m-AchR {LT%, ¥R 3 532383 L < nicotinic
AchR B3 OYEALRIEME, BEI R D Hh
TWBRTILVD, KSHRBAAEE R L Ot
b5, DD m-AchR O4FFEi2#780,000T L
w7 xR EATREELE LTHEELTWS LR
AR T\ 52, Binding assay TRBHHRB L+ 7 X
—BOBEMY fmol=10""5mol LEDTHEETHY,
ERIETRERITEDOHHRIC X DGR L e v gl
ZFFrboLBbhs. ThEFrGkmOELE L

58 19874F

Bihn, il & IBHTEESHD m-AchR kB
THERY, FRHEHRIELI N TS LIXFW#
V. SEOBF%, o< Yamamura and
Snyder??, Nilvebrant et al.%'® & OJFERICFEAIE L
THt -7, Nilvebrant 5193 ¢ rENFEHD m-
AchR %3 % binding assay DEEBFIEIZ OW\T
HLLBRELTE DY, H-QNB DiEAE L incuba-
tion time(25 'C) DBIFKRICOLT 6.0x10-11 M, 2.4x
100 M DEEO H-QNB BETRE LT3,
iz X hiE, specific binding XHEE & i 1. 568
FCREEFRBAELTE Y, E£{ incubation
time %1 5RFH & Lic. BB ER, A2 R1 D
EEREN 0.35 mg/ml LIF (6.0 1011 M), 0.4 mg/
ml LT (L3x10-0M) Thv& *H-QNB AR
D tissue linearity 2i%&bh % LB|E LT3, &[H
DRBULE DS HRILTE D, ToMDEREME
(QNB RERERLE) dFE-EBIEAURRELL.
EEFIh AR T non-specific binding A% H-QNB
EXERATICH - CTESENCHENL T Dy
L, specific binding (3 1~2n0M o 3H-QNB J&gs
HETEREEERERELTH b (Fig. 1), Sca-
tchard plot [XEHFME SR L (Fig 2). SH-QNB &2
Btk & O AR specific, EEAME high affi-
nity, f3FIME: saturable TH b, ST OEMEIL
B—ThBLELLRS.

FRIEBEN=A%D Scatchard plot THich b
negative cooperativity ¥ B> @2 L ONEEL, =
DRCDOWTRSEI OB LETS L Bbh 3.

SEOEEBEKELOZEEE (=Bmax),
Kp R fo#E EMHLTHR S & (Table 2), &
D TEFE] 52 +R85500bos. LO%D
SEBRTEOHED L\ VEAEOERES o0 L
hige. B SEOEKR TS m-AchR Dffin25.1
~67.3 fmol/mg « protein A Sk L, EHZE
LA ThIMMOBETCLREOE R ERLTY
519190 X5 Levin K XAER—O v  BEDEAE
THEALIC X » T Bmax HE LD 3 L0BELD
he® v FEMEES O m-AchR OEEESRHD %
DITHTc hEE L.

Fig. 3 RR Licin EHBER=A¥ O Bmax 2
FFEBOEhC R TEECBIH1/2THB &\
SHEREB/L. CORIERDY (1%, vy¥F) T
TTEHE IR TLBE4S, b b OEMC D Tk
WEORENRYTHSD. m-AchR 2 B4R s
<, =AML SA LTS5, FEESEH
A LT 2@ E i) o IR EE Y LT3
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Table 2. Muscarinic cholinoceptor density and dissociation
constant in normal human detrusor (dome).

n B max(fmol/mg-protein) Kd References

6 63110 —_— Levin et al, 1982
12 54.6+22.4 385+9.3pM Anderson et al., 1985
21 16015 (1.2£0.1) X10™™ Nilvebrant et al, 1985
22 43.1+123 (112£067) X10"™M Takita., 1987

HREEY AENCHETA O THS. ELEEE
MEZD Bmax, Kp Bl UTHE, FEREXTDL
hichoioh, Zhidflio e p16~19 75 O ERRED
Yr OBETLRAETHS.

SEIOPFIEDE BANL, EFBENY L THESE
KM Bmax, Kp 25, % % stable bladder
% LT unstable bladder ¢ Bmax, Kp PEE
EYRTHELEERATRETAC ETh-Te. &
FixpiRom, EROMLEEVTEEERZRD T
mole. L LBWE Ay e @fiokBRc, R
b HMRNEE XN TS, Levin et al.?® ik o4
FRERI T RERAELIE D 1 B GENL R L
s, BRFEHIERRERYRLERX 2V
- AFOKIEEm L, BENRFEEGE O intra-
cellular ATP & m-AchR EITZEBHIET LTW
L@E LK. BB E LT, hypertrophy DFER,
R IS S0 EREAYE S b, 1 mg « protein B
) TRRT B ZAREEOMEITEMINCET Lich, &
B v 7 & —RBUREA LT EHERIZ LT
5.

Z st UT Nilvebrant et al.?? {35 » & ffio
THREHE, BERBIEK, REZESEND m-AchR
CRETHEYELLSH L, ERETREMRAEBRN
Twa. Thbd, 7y b OENEACHSY 1) =
vie—aE, 2) WBEBREERETL IR Uk
o BRI, 3) [ 3BM% 4) BREE-+FREBZERO
BRI, 5) RBEERO A 1EME 6) ERTH
REBEAER R LT LBRBOBRGIEARED 6 B
21T m-AchR DOFE, ¥ XUBENERGOTES
B R 1Tic » T3, Zhic Xhif m-AchR BO
2 v b e - AR R UTERAE | BREK, 3BHER
BIABOHINERL, REBRERR BRUE+RRBE
AR ERCET L, BERGIEAF LTl
MR Licho0FETCidkich ot ¥l Kp iz o

TERTRTCOFECERZFD BRI - LT 5.

ZOKRTML TR CAGTHEREINLTT » + DR
BN, BERmIBAEEDE RERZEAIC X B BERIEREAS
£ 2T in vitro DEBRTAH A B Y v agonist

(n:number of patients)

X LT supersensitivity 2R L7z & W SHERE
%2 A TH28,29 Nilvebrant et al. {ZRD T ELBE
BT h. e d [supersensitivity DRAIT
PFLd m-AchR OBMCERMED FERMES D
Tk, ¢t L5 m-AchR OFF & X EBERTDH
%. m-AchR %15 B BREaE KEZA,
REHAER Y LW BE—RRFREG TR, Thicfs
5 BRI BRI OEE, BRGIEEORE, B
R4 7 A DEEIED "BEHEE" T0ob0THS
5. JERRTWB2D, JIfEP S 1 2 TREERITHES
BEFRERE (disused bladder) @ m-AchR D% Ej%
B L, BWEEY ¥ r iR RBAREH TIEE
L= v e —ARIVEBCET L, BREEY
100 ml 1 ff - R FREEC M A R w i Uiz
EBRNTWB. D FERY Nilvebrant EDFE%R
BT 5L 0THS.

ZOFEERZFFIAN DB TUISEOERER
RO X5 ERT BENTES.

(1) FiSrARBEARECfE 5 BRZEMERERE & > THEM
KEAD I 5 WERRHERFIEA %A S S EOX SR
gz ie, BMEREA CEEOBHREIEE LICEA D
7, HEREEIH D ishi b b —mOBR Y1 7 41k
HEREINTHSEMIN Y THB. CORBTEFTE
Bt D Bmax CHEENRS CIFREATLR
WThHHS.

(2) 24FHEECH > HREEIEREBRERO b
OTHYH, BYERTERERESLIR U CEROR
HBEEEL Bs. FEAOKRRSIE R R
PeaR L, BEORBRRE AL, HRFCERER
FHAT LTS, ChbOEHERETF m-AchR
HERELZ TWHERIRGELLNRS.

(8) /MR unstable bladder I¥B7EH 2 5-FHE
fE R IR B R AT 583 % B (AR R o ) D SRR E
NBNEEL DN AERS IVHURERER BT 5
unstable bladder &2\ T %EE M UFR~RCZ &
3w, BEM=ALE, SERECKTS a-adrenergic
overactivity, EMBERGIERT X5 BEMEOCEK= v
T4 7 v AR ERKERFER - T 5 LR
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EhbZl, BIVETRRLHE L TTREBEMIBER
BRBLVCOFRTHBEEFEE >Th L, stable
bladder #£& unstable bladder #T Bmax 3E4%
HiswodFHRINELATHS.

DAE SRR 5 R OB NN, &
DEZHEXRLHMEDLHB. Restorick and
Mundy?® (3 10 5D IE # B & 105 ©  detrusor
hyperreflexia DEENFEEGC 5115 m-AchR, a-
and B-adrenergic receptor % binding assay T
HRE L, IEHRNT LT hyperreflexia #Y m-AchR
WAEEIIEL, a-receptor {TEHICE {, B-receptor
3 bInAs 5 7o £, m-AchR AMEWER & LT,
BB BRI R I L X 5 &7 —FEo R E#ET
IZdoTiv s L BELRBERL 5. BiER
ERIRY, e EHRETHEAL, FBRLIOED
BEREASRTH IVREEYH—TH LM EAL
ARSI < EBROHF B S T LML S hic EXE W
<, FF -2 ETHEAENKEVEDLDTK
RTIHEFPET B« O|ENHTVBA, ILTEE
e P LRRF — 2 KA ERS - L ez D
Br@ gi3hvwThsr .

EHRESEOERCLEEZI L -1cb DD Fig.
5 o, EERED Bmax I LT EHIIEME
2, BRMERIEMECHE TR (oL, $%T
BRCEBWRROBRE—FT5) ILEARES
RLTWE, FEERHD TRk S FETS.

RBCBEFELIL TV 2 RAGRORRIKT DT
DOBARERLTRE . —RPCAA IR T
% DL Scatchard plot X h B bh R AR EEEY
U XRA P DOEHE (mg) T#l- T fmol/mg » pro-
tein TEITHETHS. Lhl, chizd % Th
EVFA PEEERDEAZLETHA DR TH-TH
b, FRECMCHEDHABOEAE S YUREGEL
BIRTHS. PRY  BABROLEIEBEORET T
RIEFERELTRESER T3 L FHSh, thic
X T Bmax OfE Db IHELZT i1 C
»%. B Nilvebrant et al 1%, F o F2FE-STH
e, BERBIEK, FREGZEM % LB L7cRisE o EBen
O TR O HBEER N LT, morphometric
study DFEXIGH LTERY : #5480k X L0l
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