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Underactive bladder (UAB) has been described as a symptom complex Diabetic rats

suggestive of detrusor underactivity (DU) that is usually characterized by

pr0|0nged urination time with or without a sensation of incomplete bladder . h|gher serum glucose level and bladder We|ght’ and lower body We|ght at all

emptying, usually with hesitancy, reduced sensation on filling, and slow stream time points (4, 8, 12, and 16 weeks)

[1].

Diabetes mellitus (DM) is one of the causes of the UAB, and streptozotocin - contractile responses to

(STZ)-induced DM rats have been widely used as an animal model of UAB [2]. v’ high K* : no change

Diabetic bladders may undergo a transitio_n from a compensate.d toa v CCh: higher at all time points (Figure 2A)

decompensated state [3], but this time point has not been fully investigated. v EFS: tended to be higher at 4, 8, 12 weeks, reversed at 16 weeks

The aims of this study are to assess the time-dependent in vitro bladder (Figure 2B)

functional changes and to characterize lower urinary tract dysfunction in

the STZ-induced chronic diabetic rats. ¢« CMG measurements (Tab|e 1 and Figure 3)

- v higher voided volume, residual volume, bladder capacity, maximal
Mater | al S & Meth Od S voiding pressure, and the amplitude and frequency of NVCs
Male Wistar rats (9-weeks old) were received intraperitoneal injection of 60 mg/kg
of STZ. » simultaneous recordings of bladder pressure under isovolumetric conditions
and UPP (Table 2 and Figure 4)
«In vitro muscle strip experiments (at 4, 8, 12, 16 weeks) v' higher UPP nadir and average UPP during HFO
v' full-thickness of longitudinal strips (bladder body)
v/ contractile responses to _ -
> high potassium chloride (high K** KCI 62 mM) Discussion
> carbachol (CCh: 10-3-10-8 M) _ _ _
> electrical field stimulation (EFS; 2-64 Hz, 50 V, 0.8 msec pulse * Invitro muscle strip experiments suggested _
duration, 5 s train duration, 2 min interval) v hypersensitivity of the muscarinic receptors in the detrusor smooth
muscle occurs at from early (4 weeks) to late (16 weeks) phases of

*In vivo cystometry (CMG; at 16 weeks) STZ-induced diabetic bladder

v’ single CMG measurements (at 2 days after a catheter-implantation) weeks) induced by STZ

v’ saline-instillation at a rate of 6 mL/hour _

v' Three micturition cycles were averaged. * Invivo CMG measurements suggested _ _

v' diabetic bladder dysfunction as a model of UAB (with or without

*In vivo simultaneous recordings of bladder pressure under an isovolumetric detrusor overactivity) occurs at least more than 16 weeks after
condition and urethral perfusion pressure (UPP) (at 16 weeks) [4-6] (Figure 1) induction of DM by STZ _ o

v under urethane-anesthetized condition (1.0 mg/kg subcutaneously) v bladder contrqctlle c_ly_sfunctlon IS r_elatlv_ely limited, but rather urethral

v ligation of the ureters and bladder neck _relaxatlon during voiding could be impaired at a late phase of DM

v Abladder catheter and a double lumen urethral catheter were induced by STZ

separately inserted. _ _ _

(cmH20) » In vivo simultaneous recordings of bladder pressure and UPP suggested
. Coni o ol T v’ urethral relaxation during voiding is impaired at a late phase of STZ-
5 induced DM
g Intravesical pressure
o thresholdforinducing—|*

5 50 || urethralrelaxation
< / .
: . Conclusions
o Figure 1. _ _ _
0 25 50 7 100 (secy Schematic diagram The present results suggest that diabetic bladder dysfunction
5 (a5 ”’e‘“m”e'a"a"“““““‘“““E showing parameters of as a model of UAB occurs at least more than 16 weeks after
8 SHE bladder pressure under DM-induction by STZ-injection.
g an isovolumetric
g Ploa i 1/T~—— condition and urethral o o _
£ . @\/\W\J\MA/W UPP relaxation | perfusion pressure. In addition, the present results indicate urethral relaxation
£ S N failure rather than bladder dysfunction during voiding is
g [UPP nadir§ X \ : : : : : : . :
£ [HFO ampiitude | HFO: high-frequency possibly prominent in the chronic diabetic animal model
G % 50 7 10 (se) OSCillation induced by STZ.

- A e—— s

175 - a (sham n=5 DM n=6) 1764 b (sham n=7 DM n=7) Voilded volume(ml) 042013 1.10+0.55 Baseline UPP (cmH20) 29.4+837  40.4%9.39

15.0 ] _

125 1 ::: Residual volume(ml) =G FSTEGE IoEg  UP relaxation (cmH20) Holssily | etiesa | Rl
10.0 1 Ta 10.04 , UPP nadir (cmH20) 7.93+266 131255  0.03
= - %’ ]* Bladder capacity(ml) 053 E013 NE41-E0.53 0.01

il Urethral relaxation duration (s) 5504122 44.8+146 0.7

sl 5.01 Voiding efficiency (%) 7993 7719 088

2.5 4 2.54 Average UPP during HFO (cmH20) (152 == 253 (AN 202 == 2] 2 0.01

0.0 - 0.0 Threshold pressure for inducing micturition 9.2%t4.6 7.5E2:1 2 -

——— s (—p————— (cmH20) HFO amplitude (cmH20) 324+099 2.72+0.63 0.30
10 107 10¢ 10* 10+ 102 10+ 107 10¢ 10% 10 10°
CCh concentration CCh concentration Maximal voiding pressure (cmH20) 3611 5081 0.03 HFO duration (s) 159+5.35 17.3+567 0.69

17.5- ¢ (sham n=6 DM n=6) 175+ d(sham n=7 DM n=7)

' i Basal Pressure (cmH20) 5.08£3.65 295181 0.14 HFO rate (Hz) 3.17+0.77 2.86*0.62 0.81

15.04 15.04

12,51 12.5- L Amplitude of non-voiding contractions 3.09+043 4.97+094 001  [ntravesical pressure threshold for 21.2+452 193%6.72 047

o :l, enl (cmH20) inducing urethral relaxation (cmH20)

3 78 -3 - Frequency of non-voiding contractions 0.84+055 153=0.68 0.04 Max reflex bladder contraction 60.7+115 69.9+20.6 0.63
54 54 e amplitude (cmH20)

5.04 5.04

251 251 Table 1. CMG parameters in sham and diabetic Table 2. UPP parameters in sham and diabetic

il il I e sham fats at 16 weeks after induction of DM. Values are rats at 16 weeks after induction of DM. Values are

il T o, A R i P expressed as mean + SEM. P values are expressed as mean + SEM. P values are
= expressed by analysis of Mann-Whitney U test. expressed by analysis of Mann-Whitney U test.
a (sham n=5 DM n=6) b (sham n=7 DM n=7)
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Figure 2. Contractile responses to CCh (A: upper) and to Figure 3. Representative traces of single CMG Figure 4. Representative traces of simultaneous

EFS (B: lower). recording in sham and diabetic rats at 16 weeks recordings of bladder pressure under an
a: at 4 weeks, b: at 8 weeks, c: at 12 weeks, d: at 16 weeks after induction of DM by STZ. isovolumetric condition and UPP in sham and
Values are expressed as mean + SEM. diabetic rats at 16 weeks after induction of DM by
*P<0.05: sham vs. DM rats (Mann-Whitney U test) STZ.
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