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Comparison of Voiding Behavior and Urodynamics in Two Rat Models of
Frequent Micturition: Overactive Bladder Model and Cystitis Model

Katsuaki Ito, Akihito IwaMi, Masashi I1bA, Hiromi KATSURA and Masahiro IKEDA
Department of Veterinary Pharmacology, Faculty of Agriculture, University of Miyazaki

Summary : We compared the voiding behavior and the urodynamics in two models of rat frequent micturition, blad-
der outlet obstruction (BOO) and cyclophosphamide (CYP)-induced cystitis. The urethra of SD rats was partially
ligated to make the BOO model. Other rats were injected with CYP (150 mg/kg, i.p.). Frequent micturition was ob-
served 2 to 4 weeks after BOO operation or 48 hrs after injection of CYP. In cystometry experiments, where the
bladder was infused with saline and the intravesical pressure was monitored under a conscious and restrained con-
dition, either BOO or CYP-treated rats exhibited enhanced micturition reflex concomitant with occurrence of non-
voiding contractions. Nociceptive responses accompanied each micturition in CYP-treated rats but not in BOO rats.
CYP treatment increased the residual urine whereas BOO did not increase it. From the data it is concluded that the
enhanced sensitivity to bladder filling contributes to the frequent micturition in both models. However, the existence
of residual urine and bladder pain suggests that the mechanisms underlying the frequent micturition may be different
between two models.

Key words : Bladder outlet obstruction, Cyclophosphamide-induced cystitis, Cystometry, Frequent micturition,
Voiding behavior.
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Fig. 1. Voiding behavior for 24 hours in bladder outlet obstruction (BOO) rats.

Measurement was started at 1, 2, 3 or 4 weeks after BOO. A : frequency of
voiding for 24 hrs, B : water intake, C : total voided volume, D : mean voided
volume. Open columns, control rats. Filled columns, BOO rats. Data are mean

+

S.E. n=6-15. * P<0.05 (vs. sham group).
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Fig. 2. Voiding behavior for 24 hours in cyclophosphamide (CYP)-induced cystitis

rats.

Measurement was started at 48 hrs of CYP injection and continued for 24 hrs.
A : frequency of voiding for 24 hrs, B : water intake, C : total voided volume,
D : mean voided volume. Open columns, control rats. Filled columns, CYP-
treated rats. Data are mean = S.E. n=8 for each group. ** P<0.01 (vs. control).
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Fig. 3. Voiding pattern in daytime and nighttime in bladder
outlet obstruction (BOO) and cyclophosphamide
(CYP)-induced cystitis rats.

Frequency of voiding during daytime (7 am to 7 pm)
or nighttime (7 pm to 7 am) was counted. Open col-
umns are frequency during daytime and hatched col-
umns are that during nighttime. A, data from sham-
and BOO-operated rats. B, data from control and
CYP-treated rats. Data are mean = S.E.
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Fig. 4. Typical cystometry records from control, cyclophosphamide (CYP)-treated or
bladder outlet obstructed (BOO) rats. In each group, the upper panel is
cystometrogram and the lower panel is voiding. An arrow indicates a non-

voiding contraction.
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Fig. 5. Micturition parameters obtained from cystometry experiments with control,
bladder outlet obstructed (BOO) or cyclophosphamide (CYP)-treated rats. Left
columns, BOO experiment. Right columns, CYP experiment. * Significantly
different from control (or sham) (P<0.05). Dunett’s test or unpaired t-test was
performed for BOO or CYP experiment, respectively.
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Table 1. Changes in bladder weight following bladder outlet
obstruction (BOO) and cyclophosphamide (CYP)
treatment in rats

Bladder weight

Experiment Treatment n

(mg)
BOO  Control (Sham) 2493+ 11.5 23
BOO 2 weeks ~ 297.7+ 14.2 11
BOO 4 weeks 3742+ 8.9%* 1 49
CYP  Control 2513+ 158 24
CYP 287.0+ 8.9% 35

* Significantly different from control group (P<0.05). ** Signifi-
cantly different from control group (P<0.01). T Significantly dif-
ferent from BOO 2 weeks group (P<0.001). Tukey-Kramer’s test
was performed for BOO experiment. Unpaired t-test was per-
formed for CYP experiment.

Table 2. Residual urine volume and noxious response
in control, BOO- or CYP-treated rats

Residual urine  Noxious

Experiment Treatment (mL) .
BOO Control (Sham) 0.184 = 0.035 + 5
BOO 2 weeks 0305+ 0.070 + 11
BOO 4 weeks 0332+ 0.071 + 8
CYpP Control 0.175+ 0.033 + 5
CYP 0.425+ 0.010* ++ 6

* Significantly different from CYP control group
(P<0.05, unpaired t-test)
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