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Age-dependent changes of beta-adrenoceptor function in

human detrusor urinae and possible mechanisms
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[Abstract] Objective  To study age-dependent changes of beta-adrenoceptor responsiveness and their possible mecha-
nisms. Methods  Responsiveness of detrusor urinae from 10 old patients to the beta-adrenergic agonists isoprenaline,
BRI137344, forskolin, and dibutyryl cyclic AMP (DBcAMP) was examined by using a cellular function test. A radioligand binding
assay was performed using the non-selective beta-adrenergic receptor ligand [*H]-dihydroalprenolol ([*H]-DHA). Specimens
from 10 young men were used as controls. Results There were no age-dependent changes in contractile response to KCl. The
relaxation responses to isoprenaline, BRI37344, and forskolin decreased by 15.0%, 17.6%, and 12.6%, respectively ( P <
0.001) in the aged group. The pD2 values for isoprenaline and BRL37344 also declined significantly. There was no difference in
the responsiveness to DBcAMP between the two groups. The maximum binding site decreased significantly with increasing age, but
the equilibrium-dissociation constant did not change.  Conclusions  There is an age-related decline in beta-adrenergic
responsiveness which might be one of the causative factors of reduced bladder compliance in the elderly. A decrease in cAMP level
caused by reduced receptor density and adenylyl cyclase activity might be the underlying molecular mechanism of the changes in
beta-adrenoceptor responsiveness.
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1.2 B%4 mRNA t94® HBERRHATER
TRIzol ( GibcoBRL A H]) $#2ELE RNA, & RNase
DNase JHALLL B 75 B 9 2 B4 DNA, 53 66 i
(DU-640, Beckman 23 ] ) LARHIU & RNA B9 &, ' F iR
RHE B, BB ZIEHITIWFFH WS CHR(2], B-ac-
tin 5| Y 4E N A AR, A Tian ¥4 RT-PCR R %
(Roche 4> F4: L2 A 7)) #4T RT-PCR R,
1.3 @RAHEy BESEELSECR3],
FERRB AT RAKEE BHMERINBIENEE
YRR BE s LA 40mmol A9 KC1 ¥4 ¥ 5048 4R 3G, 1 300
AEWE (10° ~ 10° ml) W RAE LR E.
BRL37344, forskolin I DBcAMP ( Sigma /A & ) %38 bR
LM BRSSO . DASE IR K A LT B & Fh 2
IR B BE , VR BE SNl 4R T BB B 3 W Y pD,
(-1gECs ) , B 259 ) PY #E 15 7 (intrinsic activity, [A)
SAEXS T AR R R B ERIR L,
1.4 ZAhmeA£45% O BRUIFEBERSH
SYES A 40 ~ 50 £ R AR A VK Y8 28 ¥ MR (250 mmol
FEBE, 5 mmol MgCl, , 1mmol EDTA, 10 mmol Tris-HCI)
EXBRNRFEHEITEOR, SR ®EE
60 000 r/min 4°C T B.0> 15 min, JT# A 150 mmol
NaCl 71 10 mmol Tris-HCI F) 48 wh ¥ & 7%, S FE 7
- T0CH . Lowry B TEACE; © MMLE:
HEARBE 10°mol LELHEET , BARKRENT I
ﬂ%?ﬁg B f‘%ﬁiﬁﬂg[sH ]-mi'ﬁ‘ﬁﬁ(di}lydmalpmno—
lol, DHA) (EIREFHEHFET) MAE 0.5 g EA/
L B 0 28+ # (10 mmol MgCl, , 50 mmol Tris-HC)
H1,37C T % E 30 min, HFTHRMER, WIATHHEER
R ST Scatchard ¥ 8 B KE5-& FB47 (B, )
FEEHEER(K,) .

1.5 sit¥a2 BEUFHE s mEERR, A
[MEREERA 81, P<0.05IAHERAEER
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2.1 @MihakiX® 7E 40 mmol KCI fEAT, XM
HFEEARBRVN T P (18.6 £ 1.4) %
M(17.4£1.5) %, HAMEZLREBEHREXL( P>
0.05), FFZypiMH KCI %S 6918 FR UL 40 a die 48
HINEEYES pDESRE 1,

BRI 40 mmol/L KCl %5 B8 FR UL 41 i
W R R A R BE K . SRR, B4
ZH BRI ¥ L B X R R W AR R AR B 2R
R RAE LR GEENET LEREE S RS
77| BRL37344 1515 BR 3R 1L B 50 % 7 forskolin FY
R BTRE( P<0.01), HXT AL 56
cAMP 9251014 DBCAMP B4 52 B 4 5 % BB 4 He 8 2%
REBEBEX( P>0.05), EEAPRFE LR
K .BRL37344 ) pD, fHH B F (P <0.05, P <
0.01) /2 DBcAMP ¥ pD, H 5X AN HER TR
EBU(P>0.05),
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Ak F 3R RIEFIIMN KRS WS T
RT-PCR 2,4 BiltrA b2l g, .8 F1 B, ik
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2.3 BEM@mEAMNEEELESER EXFEH
FZARBCE: DHA 5P 418 R L4 BEAR A B0 45 A 4
FHEFME:, Scatchard Bl 4317 B X BB L FIZ LA I
BARLEEFALS 51K (32.36 £ 2.30) pmol/g BEEM
(26.90 + 1.80) pmol/g % B , 7 45 % B % B 4 B A
(0.18£0.02) nmol 52(0.17 £0.02) nmol, S¥}HELH
ML, ZFEH'E LIRREE B RN B KL SO
BEA(P<0.01), B EBREERLREEER
X( P>0.05),

£1 ZRUXEWIIE KO FSHERNBBEREROIME(z + 5)

1A pD;
& popikach BEH po gk EE4A
RAELRER 1 0.85+0.06™" 6.52+0.03 6.27+0.18"
BRL37344 0.69+0.05 0.56+0.03"" 6.24+0.17 5.93+0.14
forskolin 1.27+0.06 1.11+£0.04™" - -
DBcAMP 1.29+0.04 1.32+0.06 3.59+0.06 3.62+0.08
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BT I 40 PR S 0 TR B S o R 4
RS RERAR P B DA ; BEER —Ba g
IR cAMP 2 5iE17 8 L IR K 68 B AR 4 HA
KIS, B EIREEE B AR SHBGEA T I
EMHYE G EH G, EERELHE o WHRAIMHIAE
HEIMLEERIIHEE . Nishimoto £ B 54 R R
ML, B R R AT ERESXT KC M GRS
A B PR USRS B B R St VE PSS . X R
BRUAM EFA7E S F IR R G B AR RN M B R
X, NBRIGM FRE WA RN
BB, B ER, MIREMEEH 2 KC 5
SHBRIKGERE ER T B ENE, R Bt
WARTHEETR R M 4 ST 38 LT e i 1
ERREAE B 2B H R S AR R A AR S
/5 15.0% , 3 oD, fHHLBH B F %, X ULE B AN BR
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FIEE RS M ZF B Sk /] B ER AT
FHRFEE BRI AEEY, R ¥k
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B AR T REURHRERARE BRVIARE
BUSEIN . B BRI R B T -5 I 2 0 38 0 528 3
DRIHERBEDIER, B, BEANBRKEBRIE
SEXRFER B RIESFAEER ML, IE
LHAE NBEBORRHE F FE 4R TheE T 8™
FAMRER SR IERENT, BT LEERE
B 32 SR P T T B AR N T I 7 1 T R Y
YUMLEAERE, TS BT BEBAE M 2R REAR X
TUHEMBEES BBl AR O e e R P HO-
DHA #4732 SE 10 & IR, 35 4F 41 v 38 PR L 40 i
B FARFRRE B ZIRMBAL AT BE T B
A B S 3 R, e BA & 4 NGB PR L0 e v
B ERRERRE B R B R (2 R A B
oAk, 7R B 324 BERRAR th v RE R 48 A SR
NMABRMEEFRFZ —,

WA BWEFE T 8 IR AL BT T forskolin 5 DB-
cAMP(/K 75 1 B33 1 M cAMP 28 1 41) B9 S i,
BRL37344 KIMASAR T T 17.6% , 3 pD, W F %
To IRREFEANRZ T LERRER 2k, HE
HRB%TET. BTEERERR ZSHREFH
BB FRAVPA 25 9, 3 156 B L S o 4 B P R
NGB RIS B AR RE B 521k SN MR A 32
BRERNZ—, BEANBRUHIES forskolin Xf KCI
5| R AIE PR VLS M IR S 3 IR A LR T
12.6 %, XA RE SR H ML S BREEDE
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SRR R B RR MRS TE T, S54SR —3L
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45 cAMP & BUG A HLHI X

2 E XM

1 Madersbacher S, Pycha A, Schatzl G, et al. The aging lower
urinary tract: a comparative urodynamic study of men and wom-
en. Urology, 1998, 51: 206-212.

2 Fujimura T, Tamura K, Tsutsumi T, et al. Expression and pos-
sible functional role of B3;-adrenoceptor in human and rat detru-



PHEFSRERRRE 204 F9F $3% S35 Chin J Mult Organ Dis Elderly  Sep 2004 Vol 3 No 3 - 181 -

sor muscle. J Urol, 1999, 161: 680-685.

3 Igawa Y, Yamazaki Y, Takeda H, et al. Functional and mole-
cular or biological evidence for a possible f-adrenoceptor in the
human detrusor muscle. Br J Pharmacol, 1999, 126: 819-825.

4 Diokno AC, Brown MB, Goldstein N, et al. Epidemiology of
bladder emptying symptoms in elderly men. J Urol, 1992, 148:
1817-1821.

5 Hall IP. Second messengers, ion channels and pharmacology of
airway smooth muscle. Eur Respir J, 2000, 15: 1120-1127.

6 Lefkowitz RJ. G protein-coupled receptors [ll . New roles for re-

ceptor kinases and B-arrestins in receptor signaling and desensi-

tization. J Biol Chem, 1998, 273: 18677-18680.

7 Nishimoto T, Latifpour J, Wheeler MA, et al. Age-dependent
alternations in B-andrenergic responsiveness of rat detrusor
smooth muscle. J Urol, 1995, 153; 1701-1706.

8 Igawa Y. Discussion: functional role of M, , M, , and M; muscurinic
receptors in overactive bladder. Urology, 2000, 55; 47-49.

9  Wheeler MA, Pontari M, Nishimoto T, et al. Changes in lipid
composition and isoproterenol-and ethanol-stimulated adenylate
cyclase activity in aging Fischer rat bladders. J Pharmacol Fxp
Ther, 1990, 254: 277-284.

- B3R

FERAITREGABRE 1 SIRE

AL #Bt X+ FHL %%

BE, Lt,76 %5, T A, MBS 61349, 5 “ 8] br i <]
S LR AE 1 " F 2003469 A 25 B FREALH
£, 0 ER V!é”&%?ﬁt*ﬁ%,%ﬁﬂt 10 mv(V,,
Vi), Vig-Ve QS B, JLER WK B8 (CK): 1073 U/L(IE%{H 25 ~
170 U/L), L4EZE E T(TuT): 0. 63 ng/ml (IE # f: <
0.05 ng/ml) . BREBEFE H I FEA 5 30 &4, MERE T34
200/110 mmHg, ¥ERFE 10 RE, 8L HEHHLIE 10
&, PEFRE 9F, BBEWBAEHAM. LAtk
TZRTBEL UL SO OB T & R 3 RORE &
412 BIERA B B XA E R AR ME B M
Fili Sk RS IS B " A B . ABEE L RER : LavL. Vi
STES M LIGHE, B&EE 7 mv(V,), EFREE 1 500 000
U EHIGTT 1S 2 h DHER VST BIE Y, V,ST B T M
i 50% , B R AR/ , CKMB F 14 hikigq8, % B H 34
F#. 10 A 8 BAE CK.CKMBIKE IE% , FFFsEIEHR, 2
FFSTER . BITERAKEE AR ER7: M AR
#, LAD JE% D, & HALAT . 90% W B MM %, LCX,,, AT I
0% 15 B AL BAE , LCX, 7T WL 60% 7 Bt #E 3 %, RCA, AT 1L
80% R FR MRS BT 16 I A4S TIMI 3 o RPRFLHERER
RIS STERSE M LIRS, HIAKE LIRS, BT
EF kBRI AR (IABP)IRITH B AR CERERE LI E,
X H I AT AR B £ B R ETRE A Rk E 1R
AT (BFMEZ )40 mg BB 1 JOBIT BRI AL FE, R85
IABP W&97 , 18 B#4J5 ., 47 UCG 7R : EF 25% , ERERITE R (T
BELDAR) . BEOIIEERE , BT RS BKERAR, T 10 A
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21 HE R BEgkSE BHRSFIEIT . 5 BUE 70 LBEIE . TnT
ER,LEERV,SHEV, SEV, STRESEE ,HLHE
i, 1 .aVL\V,s THEIE,V, THRY, 2 F &/ S EHAE
HeEe S TR ISR VS e R ER S LB R R b AR T
HRRE KEEE O R, kS RAMITT (2, MR
YWIRHZGA RA R, #S . pl020)40 mg B8 1 KO R, (K4 F
PRSI I T RRTIBIT, B RT LB BB TK
A5, IABP R A 20 KRR BIRAIRER /SR IE R, CKIEH,11
A3 BRAFERMIT 26 ) BERS 51, DT AR, Tt
JFALXE, 11 H3 H CKIE¥,11 B 10 B (RAERMIT334)
CK RARFHZ 1780 U/L, TuT < 0.05 ng/ml, .LrH B Bk, %
VIR, AR RO AR WT, % AR O B R A 7T B
BOER, B CK AR, RERAE AT, 2 dFRE K
6918 U/L, H. B B & TnT K A%4L, 11 A 13 B CK X5
12 089 U/L,FFH AR IR, A7 FRE L RBC:3 ~ 5 IV/HP, IR E
H(+), % E8R ALT: 170 U/L(IE %8 5 ~ 40 U/L). AST:
285 U/L(IE# {8 3 ~ 40 U/L), BT KER BUN:9.75 mmol/L(iE
H{H2.86 ~ 8.20 mmol/L) , Cr: 110.00 pmol/L( IE % 1H 44.00 ~
133.00 pmol/L) & JBZE M BRSNS ARAE , WA 7] 685 | AT 5 48
F B FANEHK 1200 mg B X EEIE 540 EEE
& CKZW TR, REZHKEIER, 11 H 21 H.L R
CK:291 UL, FH A ERENE R L RE, REEK.
“BTREBIERH . HWRBELERELBSRERH LA TR
FIRE B ERETNAE X, R EENREER, O VH
. ToT IE®, RER FEHEER,HFF 28 16 HERH
Bto

AR BIAR R Y4 IR = R AT B AL L CK BA B 7 P
Bt RERE GEMR) i, BEERERLIER
FERRTRE, B R EHE 253 RBUE R B S BT .



