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Change of Neuropeptides of Bladder Afferents after Intravesical
Electrical Stimulation in Spinalized Rat
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Purpose: The clinical benefits of intravesical electrical stimulation (IVES), in patients
with increased residual urine or reduced bladder capacity, have been reported.
However, studies on the underlying mechanism of IVES have been limited to the A8
afferent in healthy rats. This study investigated the changes in the calcitonin gene-
related peptide (CGRP) and substance P (SP) expressions, in the lumbosacral dorsal
root ganglia (DRG) and the bladder of spinalized rats, to determine the effect of IVES
on the C fiber afferent nerve.

Materials and Methods: Forty Sprague-Dawley rats were divided into normal controls
(n=10); IVES treated normal rats (n=10); spinalized rats (n=10) and IVES treated spi-
nalized rats (n=10). The IVES was performed for 2 weeks (5 days a week), 3 weeks
after the spinalization in the spinalized animals. All animals had their DRG removed
at the lumbosacral (L5-S1) level. Changes in the CGRP and SP, at the DRG and
bladder, were measured by western-blot analysis.

Results: The relative density of the CGRP and SP following spinalization was signi-
ficantly higher than those in the controls in both the DRG and the bladder. However,
IVES in the spinalized rat significantly decreased the relative density of the SP, in
both the DRG and the bladder, compared to the rats with spinalization alone. IVES
in the spinalized rats significantly decreased the relative density of the CGRP, in the
DRG only, compared to the rats with spinalization.

Conclusions: IVES significantly reduced the CGRP and SP levels in the DRG of
spinalized rats, but only the SP levels in the bladder. CGRP and SP are the main
factors contributing to the hyper-excitability of the micturition reflex following spinal cord
injury. These results suggest that the bladder C fiber afferents are also involved in
modulating the micturition reflex with IVES. (Korean J Urol 2003;44:363-367)
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2. Western blotting method
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buffer &0l #A3}5}a1 4°Col A 13,000gC. 2 1557 A4
stk 4H A4S IAE &713 western blot &4l A}
L3}ttt @ de] F%= BCA kit (Pierce, Rockford, IL,
USA) S AH&ste] S48t 9e 4o @ids 12%
sodium dodecyl-polyacrylamide gelol| 4] 120voltZ 2A]7F &<t
77199322 PVDF membrane (Bio-Rad, Hercules, CA,
USA)°ll o] F A7t} A0 4 blot2 blocking bufferell 14]
ZF &<t AX A Z 1 CGRP (Santa Cruz, San Francisco, CA,
USA)<} substance P (Oncogene, Cambridge, MA, USA) &4
5 ¥ A2A 123 Bt BASHGT 35 o] PBST
Z AlFs & Ao gl 25% H71FZ 84 % horsera-
dish peroxidase conjugated 23} &4 (Santa Cruz, San Francisco,
CA, UsA)ell :=EAI T o] 25 BA] PBSTE Al 4 3H3{aL
chemiluminesence reagent (ECL kit, Amersham, Arlington Height,
IL, USA)S ©]§3} wals ZZIAZ I blotS autoradio-
graphic filmdl =S A 73 HARES ME9 T+ densito-
metric scanning analysisE ©]-83}] 7 %3} 92 background

wnieshe] Aoid BEE HASHT.

85 FZAAEAE L5-S2)% HFA oA dAu-gul
Zo AU dEve HTGrETAXRE FAEAT W
ZZ oA CGRP$} substance P2] A2 D& W3g thil
o] &9 T AUH UEE FA St Hustgnt 72+ A
A 7+e] ¥+ univariate analysis of variance (ANOVA)=
AHESFA AL pEkol 0.05 VTS FBAITTHOZ {93 Ao
e Aoz BEadr.

4 il
1. 2dF F2AAE (L5-S1)Q CGRP, substance P2|
5}

HeEA 537 & L5-S1 T2 F P A CGRP (7623.1+
842.3)9} substance P (18502.3+2303.8)¢] A& Wx&= A
Az HuE o SAdH o fojstA S AT
(p<0.05). 3FARF B FHAlA BF Ul A7|A=FS A8t
AS W FZAAH A CGRP (3591.5£450.4)¢} substance
P (7545.7+787.6)2] Juld W A2 v st
ZFolE YER A stttk AeEd & 03 Ul A71AS A
A= Haedd o F7HE L5-S1 241742 9] CGRP,
substance PE EAITHOE {FoldtA 7AAIZTH (CGRP,
1042.5+442.4, p<0.05; SP, 3725.1£432.8, p<0.05) (Fig. 1).
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Fig. 1. Change of relative densities of CGRP and SP in dorsal
root ganglia (L5-S1). NL: normal control, SCI: spinal cord injury,
IVES: intravesical electrical stimulation, *p <0.05: significantly
different from control, ' p<0.05: significantly different from the
rats with spinalization alone (SCI).
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Fig. 2. Change of relative densities of CGRP and SP in urinary bladder
of rat. *p<0.05: significantly different from control, ' p<0.05:
significantly different from the rats with spinalization alone (SCI).
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