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Change of Bladder Afferent Neuron after Intravesical Electrical
Stimulation

Chang Hee Hong, Young Sik Kim1, Jang Hwan Kimz, Ji Yeun Noh3, Hae Kyung
Ko®, Chan Soo Kim’, Sang Won Han’

From the Department of Urology, Hallym University College of Medicine, Chunchon
and the 7Departmem‘s of Urology, llsan Hospital, National Health Insurance Corpora-
tion, Koyang, and the 2Departments of Urology and *Brain Korea 21 Project for Medical
Science, Yonsei University College of Medicine, Seoul, Korea

Purpose: There have been reports on the clinical benefits of intravesical electrical
stimulation (IVES) in patients with an increased residual urine or reduced bladder
capacity. However, studies on the underlying mechanism of IVES have been limited
to the Ad afferent and parasympathetic neurons. This study sort to investigate the
changes in the expression of the C-fos protein in the thoracolumbar and lumbosacral
spinal cord in order to determine the effect of IVES on the C fiber afferent nerve.
Materials and Methods: Twenty Sprague-Dawley rats were divided into four groups;
group 1 (n=5) served as a sham operation, groups 2 (n=5) were instilled with normal
saline, groups 3 (n=5) were instilled with 1% acetic acid, and group 4 (n=5) received
IVES prior to the administration of 1% acetic acid. The spinal cord was removed at
the thoracolumbar (T13-L2) and lumbosacral (L5-S1) levels. Changes in the levels of
the C-fos protein in the spinal cord were measured by western-blot analysis.

Results: The relative density of the C-fos expression, 2 hours after IVES, was
significantly higher, and the fos protein expression induced by IVES was decreased
to the sham levels by the 5th day following the IVES. Therefore, it was decided that
a 5 day interval between the IVES and the noxious stimulation with acetic acid should
be used to avoid the superimposition of C-fos expression. The relative density of the
C-fos protein, following noxious stimulation with 1% acetic acid, was significantly higher
compared to the saline distension in both the T13-L2 and L5-S1 levels of the spinal
cord. However, the IVES prior to the administration of 1% acetic acid significantly
decreased the relative density of the C-fos protein at both the T13-L2 and L5-S1 levels
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of the spinal cord compared to the rats with noxious stimulation alone. WAKIRL - SHakl
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Conclusions: IVES reduces the expression of C-fos, which is mainly conveyed by ’f‘;‘/\”'}%@gm*{ II;LI;DIEP
the unmyelinated C fibers in the noxiously stimulated rats. These results suggest that f Zlo_;%Hé"—:'l CIES 134
the bladder C fiber afferent is also involved in modulating the micturition reflex caused Tel: 02-361-5801
by IVES. (Korean J Urol 2003;44:468-472) Fax: 02-312-2538
E-mail: swhan@yumc.
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APEEgzE F5EA 250-300g8] 217 (Sprague-Dawley)

3 ABE7] %7 (sham operation, 5u}2]), Al
A FUT 5k, acetic acid A= (SukEl]), W
7] & acetic acid A5 (Gupe)) o2 Bt A
7] FET SRS ANk Wge] A Foll catheter
dure Aletdar AelAdg FUTH acetic acid A
& AR 79 I XA Foll catheters F3l 2
7+ &< A=A AT 1% acetic acidE FHsFSich W3
W AZ)AS F acetic acid AF5w WEWl A7 3455 Al
sPalar 59U Fol] WhEE acetic acid® A=8kick. B3, W

A A7|AF el 2gh AF=o] L5-S1 HGEA of] Cfos W3
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(1) LU BIIXF: vpdeellA st5RE s
e 223 vhe W3] ARl ANE 7FslaL 4Fr. double
lumen catheter& A3t A3}l W1 wireE catheter
W2 AFQlslod Intravesical electrodeS cathode 2 o] &3} 3L
brass plates W39 Xl A 3}o] anodeE o] &3}t
W3 AZASE ddelA A 83k MS-310 (Vitacon,
Trondheim, Norway)<& AH-&8Fich W& vl& oh5 W3
239 el sk Aol A9 ol A3 20H,
o] F3trol 10mAS] ZEZ 2057 continuous stimulation
= Al3atsich

(2) Acetic acid AF=: Acetic acid AF=-7-3F W] A7)}
= XX & acetic acid A=7-0l4 1% acetic acidE AF-&3}od
F= ASsisich AW A7 EL9d e
Zol| catheterS Y XA 7] 1%9] acetic acidS 247 =
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(3) Western blotting method: Acetic acid *== A2l A A4
22/ B W ol Bt 3 A (T13-L2)3
K747 (L5-S2)¢] 84S A Eslal vtE liquid ni-
trogenol] Eabslict, 2 gk 2548 50 mM Tris buffer &
Nof| FAZFsLI 4°Coll A 13,000g2 2 1557 A L3}
Ak A NS AAE F7]3L western blot 4ol A3
o}, gkl o] 5% & BCA kit (Pierce, Rockford, IL, USA)S
Agslo] ZAslck 60uge] THAS 12% sodium dodecyl-
polyacrylamide geloll 4] 120volt2 247} 59t A7) d 5t
PVDF membrane (Bio-Rad, Hercules, CA, USA)ol| ©]|5A] %,
t}. A20]| 4 blot blocking bufferoll 1417 &<+ A X A%
31 c-fos (Oncogene, Cambridge, MA, USA) &A1& W1 A&
oA 1A17F Ft Hakslgict 33] o] PBSTE AJX3 ¥
Aol gl 25% F%7FFZ 3] A= horseradish peroxi-
dase conjugated 2% x| (Santa Cruz, San Francisco, CA,
USA)ell &A1 2t} o] 2h& thA] PBSTE A1 3131l che-
miluminesence reagent (ECL kit, Amersham, Arlington Height,
IL, USA)= o]|-&3}o] BAlS ZZ A7) 3 blot< autoradio-
graphic filmel] l=FAIZ 3L HARG =2l 7=+ densito-
metric scanning analysisE ©]-83}o] 425} 3 background
umite}e] FH WEZ FAEC

variance (ANOVA)S AH-&3F93 32 pgko] 0.05 v|ukS &A%

Moz §oI Aol gt Ao BFRdn.

1 WH HIIKZ0| Cfos WHO| D|X= st

Wt A 71A50] Cfos Thl W& do

ol 3 vkl A7) A= & acetic acid Aol 4] HE4H
7153 1% acetic acid®] 93 C-fos W& 9] F8-& |3}
7] Sl W A7 =SS Aleka 79

A L5-S1 HAddlA ssiich W=l A77h=s<
A|88slaL 2A| 7 & C-fose] A& WE £ acetic acid A=
T WEe}t vzt F7hb R ek WA ATAS
of] &3k Cfos W2l S7he 39 37HA] ASEHAL 59A)
ol ZE7] 779 HEE Al (Fig. 1. W3 A
7175 ¥ acetic acid ASrollA] Wl A 71253 acetic
acidel] &3t C-fos 9] FT8-5 F|t7] Sl W=g A7
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Fig. 1. Immunoblots and the changes of C-fos expression in L5-S1
spinal cord after IVES. The relative density of C-fos protein 2
hours after IVES was significantly higher (p <0.05) and was very
close to the acetic acid group (AA). Fos protein expression induced
by IVES was decreased at 5 days after IVES to sham group level.
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Fig. 2. Proportion of the relative densities of C-fos in the spinal
cord. The relative density of C-fos following acetic acid instillation
(AA) was significantly higher compared to the saline distension
group (D) in both the T13-L2 and L6-S1 spinal cord (*p <0.05).
IVES before acetic acid instillation (IVES+AA) significantly
decreased the C-fos expression when compared to AA group in
both the T13-L2 and L6-S1 spinal cord (,, p <0.05).

A5 AlPshar 59 ol 1% acetic acid®] W3] Y&

2. MZAA H4EHE (T13-12)9| C-fosQ| HiE}
| A g E Wbl Fsle] 2417F B9k AlEAE Q] )
E3 AglAdrFelA s AW e
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Ho|z| ¢k} (Fig. 2). Acetic acid® W3- A3 acetic
acid AFF2] C-fos2] A2 HXE (63.0617.2)%= A2l 49
T Z?J:'L(25 8+4.1)F &3S W FAITH o E ‘11‘4
Z7}7} W ek (p<0.05). WEWH A7) TS A3
2 acetic acid® AP T (38.63x2.4)00 4] B %1711}
=L acetic acid Aol 98l Z7t=] 9wl Cfos gHeR 2] Al
A AEE FAMACE FosiAl FHAEAIA T (p<0.05).
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A7) AR A 9 Cfos M3t 2 7HA 7 HF-2A
kel U3t ¢ %Oi H2E e} (Fig. 2). A
F19] Cfos oA HE9} v
Hort sAH e 7 {3k 2}
okokth. Acetic acid AH=7-9] C-fos B 9
Ao HE (988743.0% AIAAT FUT (324647.5)
7 vlazsto] Cfos WAL froldt S7P7F BEH A (p<
0.05). Acetic acid ¢ Aol AJ3¥3t W3} A 7|24 (46.3+
4.4)2 acetic acid A=oll 28l Z7}5 C-fos W 9] A

MES EANA LR fosA B2AAT (p<005)
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