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Abstract

Objectives: To investigate alterations of gap junctional protein, connexin-43 (Cx-43), in the rat de-
trusor muscle with partial bladder outlet obstruction (P-BO0). Methods: A total of 33 female Wis-
tar rats (10 weeks old) were divided into a P-BOO group and a sham-operated control group and
were Kkilled at 2, 4, and 8 weeks after surgery. Cystometric investigation, the alteration of gap junc-
tion, and Cx-43 protein expression, which compose the gap junction, were examined. Results: The
number of gap junctions was decreased in the P-BOO rat bladder. Furthermore, decreased cellular
membrane expression of Cx-43 proteins was detected in rat detrusor muscle cells more than 4
weeks after surgery. The gap junctions of the detrusor muscle cell membranes were significantly
fewer in number of the P-BOO rats with no detrusor contractions. Conclusions: These data suggest
that the normal signals that contribute to voiding function could be transported directly through
the gap junctions. Voiding dysfunction may be caused by the disruption of gap junctional intercel-
lular communication.
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1. 51§

NI 113 4> # BE (Partial bladder outlet obstruction, P-BOO)% 4k & T8 ME AT #IRIE A=, — Bk
RIS I E RV AR B 2E L IE RS 120008 s B A Al . Ik S 2 4 ) X0 B A S R T e A, LS BR
RIREWZ, JRAHE R BB . 4R % e ik A7 T AH AR A0 M 2 Rl i e A, HAk 22 i
ANEEWERED. Bl RN E G 13 Meg kst AR . A2RU%EHz & B A 5 00 40 [ 3 T
AIREAE IR RS, M AR ST TR A . AERRUE R N AR S Sh VA s b Rk
SEF, AT R AR R PRI, 5 RS T (RIS 1) /N TR o g\ i R R 2
WSVF 2 HE R AEF IR 75O MBI IR SRR 78 R AR BE N S AR RS 5 1 40 ) %
TR 1] EREEA T 0040 LI TR B 22 5 A ARG M [R]85 5 AR WS 4 7 TR BB AR FH 2] [3] [4].

Haefliger, J.A. 25381 S2U6 & B0 4% Bl i 12 5% (4 -43(Connexin-43 , Cx-43) /& K B R LAN i o 55 22 ) 34 2
Ho ENZEIERNIANAL R AR AR BL T Cx-43 5 Cx-45 [5] [6]. FE—T0e T HER D) HE RS T 70 R B
Cx-43 1EIE IR RIB K A% . Fry 8648 HIE JRILI DS 6 (6 T 48 B 32 A7 AE [ 7] (8]

ASEEGIE IS ER T P-BOO (19K FUE JR LA I 42 B8 0 Cx-43 RIXMAR b, id PRIVLH G2 B i%E 42
(AR W] S BUR AN ) R R T TR 5 A e % 2L 2R IR

2. MRER*E
2.1. P-BOO Zh¥IE R AYIE T
10 JAWSHEYE Wistar KER, AKHE 170~260 g, 35 f-b s 4 R 4L SLEG 3 YA B A = 3 4L @) & E
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SCXK (%) 2007-0009. SPF Z%). 33 HOKE#EFENL v 6 4. HAHTIEE)E 2 FbIt 6 K. G5 4
JALFE 6 R kG 8 LAt 6 Ho BFARMAF 2 IS R 4 FIES R 8 S R FiREA
KA B I B i PR VAL 2R 3647 J5 15256 . P-BOO ShAR T [ 78 37 2 Mattiasson 1 Uvelius [9]A11
Malmgren 5[ 10]HIERE . KB IEIEES 25% S hiH(1 gkt 5, FAEE/SE(EZE 1 mm)
ZPRIEIHNBEE, N RIE, W SIS AL, 4-0 PGLA [ FH ] Wi Ui 22 25 45 4L J5 e 3 11 4k fR
8, SR ELARGNIFERRIERNE, KHSE, S6~Kk. BPERURER L, BEAZLIIRE.

2.2. HEEREMIE

W SZI KRR, 25% 2 Ri4E(1 g/ke) ML S BRI (117, AMERE S, RSN S (EAE 1 mm)Z JRE
NI, AN S8 e =B 5 IR 8h 7 B R (UDS-600, INER)MIE. bre i, AREHKEM
EEE R MO, EEON 0.2 mL/min [12], [R50 R INEEE DK . KANE, ZRJRIE
1 B 7K 8 SLM P e 5 A 25 (R VA o 8 < VA i [ = e e K 5 i) I e S B e i R R
2.3. REEALFRM

FT A 1B e JRUEEA I 4% 002 58 BRI e, W aia s e, @&Eatb) b BEfEmA—difRdi R
R Cx-43 2 58 FEPUAR1:100 B AV TRA R AF), TR MPEARCH H(1:100 BRI+
W TREABRA T XHEZL A 0.01 mmoL/L PBS (i 18 LAWY TREA PR A TR — e X 1E .
2.4. FKEMMZDHT

FEAIN R —BE[E 52, BEJGIIN 30%H H M, BNRE T AE . FEARE-112°C A H B2
(JFD-7000 H A) 0l e 52 5 T 584 o A ASTE IR SR BN VA VR h By 4k BEJS IR FE A 101 F) FR SR &5 X6 1A
WL IR A 100% — AL H Bt . B S S5V E T S S S B 2 MBEJEM-1210 HA) M.
2.5. RZEHENE(Western-blotting)4&l

1% IDEE PR WL AR RO BLZ S5 I 1 mmol/L B IR VNI R 2 mmol/L 4832 G S AL 47) ok 1 g
IR A 4 7I(Roche ), (R Z w7 4b# . Western-blotting F! SDS-PAGE  Hi ¥k (/MK I
B 40 pg)e N TN Cx-43 BIE &, Sefa A GBTR R Cx-43 2 s BEHUAA AL S B RiC 2
ZPe AMEEHCR AR E SO A R, X OGRS, R R ALEE R SE(EPA-3000 HAS) 2 H
BT K 23 T B A
2.6. GitFESH

F A HE 2 DL B bR 2 (X + s)F R, Mann-Whitney U test SEATHI R4 T AR AI LR, 4553
ZriE, Ak E (P <0.05).

3. &R
3.1. BREERASE

xF 18 HAREAIA KR K 15 JRFARA KRBT E, K IUBALL KR A 0E E 2 BB TF AR KR &
MNP <0.01; 3£ 1). fEARJG 4 A 8 MR KR A A ARG 2 B EZ NP < 0.05).

3.2. BEREMESR
BT AR K RAHRERIER . ARG 2 FBALR RO H R SRR TR AL B Z 1. 2R,
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BRI PR A 4 F8 K BRI HR IR ISR Ja 2 J 2 25 B AR AR A AR5 8 JA K B AR E PRI A R A Wi
Al BLPR R EEBL S (1)

3.3. KRIERINAEES Cx-43 NREAALFSELER

Xof AR 2 AR T AR LK OB RV AT Cx-43 M) AL Qe %2 . Cx-43 fER)G 2 MR
ARRMERVAMERE. MR, MEhaRE. B, KRG 4 FTERRLE K RE PR VL0 05
MAZ AR B3T3R4y Rk . SR, TEARE 8 FARALLL K BUE IR AN A Cx-43 3= BEHAR I 3 78 i 5
Mz, MRRR WHRIA(E 2). FEBRFARAKRRMERNAMEF Cx-43 MRIERNFH . BAHPHEE
RIGHAIIREK:, Cx-43 FIFRIEMBE 2 BRIK: 2 i 100%; 4 JH 76.4% +2.3%; 8 i 4.3% + 1.6%.

3.4. BERERNTSESH

WEEGERTE LB . T SERTERAR BRI BT 3). PR T AR R SR A7 AV 2 4%
B, JF HAEA PR P EBLER ISR MN: RIE2 3.2 +0.12; RfF4/21+077; KRG8
3.0 £0.57. ORI, FEASTY ALK Bl I8 PR UL r 42 R 45 (10 A A0 6 N AN 8] A B T AR 2 8 25 P, 200l
ARJE 2 M 1.7+0.42; RJ5 4 1.1£0.55; RJa 8 BRI B AERHER A7/ . 2ERBUERIESMENA

Table 1. Bladder weight and capacity
=1 BREERER

AR5 2 JH AR5 4 A AR5 8 JH
JB5 I = (g)
BFEARA 0.1+0.0 0.1+0.0 0.2+0.0
HETZH 09+0.2" 12+04 1.6+0.5
B I 25 FR (mL)
BFARA 05+03 0.5+03 06+03
FERYZH. 49+22" 10.5+3.8" 13.1+3.1°

VE: "P<0.01,

Figure 1. Bladder pressure. Examples of voiding patterns of control and P-BOO rats at 2, 4, and 8 weeks from cystometric
investigation. PB2W, PB4W, and PB8W indicate P-BOO rats 2, 4, and 8 weeks after surgery, respectively. Intravesical
pressure of P-BOO rats at 2 weeks was significantly greater than in control rats and gradually decreased after 2 weeks. No
detrusor contraction was observed in P-BOO rats at 8 weeks after surgery, and voiding had characteristics of overflow

B 1 BRNE. BFEREXNRARMBRAENES, BREATAREKRRGE 2 APB2W). 5 4 F(PB4W). £ 8
FE(PBSW)HEFREABE LR E L LT, B, KfE 2 BERAENRBFAALERRES, BREEREREREZR
AR SSNETS, TEARGEE 8 LI TTE IR AR FH H IR AR 2L
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Figure 2. Immunohistochemical staining of Cx-43. (A) Positive control. Cx-43 expressed on cell membranes of mouse heart;
(B) Control rats at 8 weeks. Cx-43 expressed on cell membranes of detrusor muscle; (C) Negative control of P-BOO rats; (D)
Cx-43 expressed on cell membranes in P-BOO rats at 2 weeks; (E) Cx-43 plaques partly expressed in both cytoplasm and
nuclei and on cell membrane in P-BOO rats at 4 weeks; (F) Cx-43 in P-BOO rats at 8 weeks expressed in cytoplasm and
nuclei

[ 2. BRUEEER-43 REARUFRE(x400). (A) PEMEXTRLAIE Cx-43 EARCALEMAR ERRIE; B) BRF
ARAARE 8 B Cx-43 TEARIBRANMAMAE LHRIE; (C) PAMIRA; (D) RBAARRE 2 B Cx-43 TEARIERAN
MEEARRE. MRFMEZ ENERE; (B) RBEERE 4 B Cx-43 EARIERIMEMAIER. BERMEZEHBERTE
ik; (F) BEAARE 8 AARIBRAMAES Cx-43 FEMRSAZFERIE, MEERIERIL

Figure 3. Freeze-fracture study demonstrating gap junction of detrusor muscle in (A) control rats and (B) P-BOO rats at 4
weeks. White arrows indicate gap junction

& 3. 7k mZI B FRAL A SRR BRI 75(x25,000) (H B BT L PR 4ERRERE; A BFEARLE. B 1ERI4H)
R E R
3.5. Western-blotting #| 5 SDS-PAG HjkZER

T ARL T Cx-43 HFIERA BERF. ERMME D Cx-43 MFTEBMBTARMEEER . i,
TERIRIZH h Cx-43 (19525 6 o 81 1) A 1T S TR R ) 4.
4. g

S I B A 5 0 4 5 0 LI (15 S Rt HE PR DO BT B R KT 2 Cx-43 7EW4L
K FRULAR L s ik, BEITE R B S B S0 . RJT 4 R K RUE IR L
GIrR Cx-43 TEMLT . MAZ MM LA FIE. ARG 8 IR KRB RN Cx-43 LEMEHhE
T WA S L AR AE I b iR SRR AN b Cx-43 FOA PS8 T SEBIE BN S0 AN
() 308 VPR o T 3L F - S A W 5% R IS 28 2 K BRI R JUL M e o A5 BEL BT (1] (1) S K B B P B = i >
PRIE, Cx-43 7540 AL b 38526 1 ARG 538 FR ML IS 4 AT BEL IR 1) 522 P47 6 R

Christ 245 13 THRE 75 B3 28 3 B0 E K B R Cx-43mRNA FI%E (1604 2 B N . 76 Ak
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Figure 4. Expression of Cx-43 in P-BOO rats was greater than that in control rats. Expression of Cx-43 protein in P-BOO
rats gradually increased from 2 to 8 weeks
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