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Application and Limitations of Awake Cystometry in
Sprague-Dawley Rats with Partial Bladder Outlet
Obstruction as a Model of Overactive Bladder or
Obstruction

Soo Hwan Park, Long Hu Jin, Yong Hyun Kwon, Sang Min Yoon,
Ji Kan Ryu, Tack Lee

From the Department of Urology, Inha University College of Medicine by BK21
Project, Incheon, Korea

Purpose: Partial bladder outlet obstruction (PBOO) in rats leads to changes
in bladder function, such as obstruction and detrusor overactivity (DO).
The aim of our study was to observe factors essential for the objective
descriptions of PBOO rats as an overactive bladder model as well as an
obstruction model under awake cystometry. We also aimed to investigate
the urodynamic effects of PBOO objectively in view of DO-related para-
meters as well as conventional pressure and volume-related parameters.
Materials and Methods: PBOO was produced in 10 female Sprague-
Dawley rats by ligating the proximal urethra over a 0.9 mm metal rod;
10 sham-operated rats were used as controls. Intravesical pressure (IVP)
was recorded via an open catheter in the bladder, and intraabdominal
pressure (IAP) via an intraabdominal balloon catheter. Continuous cysto-
metry was performed 2 weeks after the PBOO procedure. Conventional
and newly developed DO-related urodynamic parameters were investi-
gated.

Results: PBOO led to a significant increase in bladder weight. Three rats
showed the picture of decompensated bladder and were excluded from
the analysis. The obstructed group showed some increased pressure- and
volume-related parameters. They showed a DO frequency of 1.5+0.3/min,
but the sham group did not.

Conclusions: Our results showed that bladder decompensation can happen
after PBOO, and we need to describe those exclusions accurately in reports.
In conscious PBOO rats, simultaneous registration of IAP and IVP is
needed for accurate investigations of DO, because PBOO can lead to DO
as well as bladder hypertrophy. (Korean J Urol 2009;50:486-492)
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Table 1. Pressure & volume parameters in awake rats subjected to sham-operation or partial bladder outlet obstructed (PBOO)

Pressure BP TP MP BC MV RV MI

cmH,0 cmH,0 cmH,0 ml ml ml min '

Sham IVP 10.4£0.6 23.2%14 68.7£6.3
1.45+0.14 1.39£0.13 0.05+0.02  4.29+0.38

(n=10) DP 8.6+0.7" 17.7£0.9* 65.416.3"
Obstructed IVP 12.7+0.7° 38.0+4.1° 71.85.7 . . .
2.91£0.4° 1.7+0.4 1.21£0.38° 8.64+1.05°
(n=7) DP 11.0£0.8*° 33.6+3.6™¢ 66.7+6.3% 9120 7+0.43 038" 86 05

BP: basal pressure, TP: threshold pressure, MP: micturition pressure, BC: bladder capacity, MV: micturition volume, RV: residual volume,
MI: micturition interval, IVP: intra-vesical pressure, DP: detrusor pressure. Results are expressed as mean*standard error of the mean.
. p<0.01 (paired student’s t-test), versus IVP: . p<0.05, © p<0.01 (unpaired Student’s t-test), versus sham



Soo Hwan Park, et al : Awake Sprague-Dawley Rats with PBOO as a Model of OAB or Obstruciton 489

4 VoL — T 5min_ !
(’?n] - l
L _I—{_
(
B
Ivp
60

DP ¢

60
o]
60 AP
0] RN T . wﬁrh\.,.
(cmH,0) "
4 voL T Smin__ !
0 —
(ml)
(o

v
QR (VN R
T AN

6 AP

0] -._.—.»-*JMML-LM%%
(cmH,0) VoL i

4 .

0 5min

(ml)

Fig. 1. Representative tracings of rats of sham or obstructed,
decompensated bladder. (A) Sham group. (B) Obstructed group.
(C) Decompensated group by obstruction. The arrow indicates the
nonvoiding contraction during the filling phase. The black arrow
head indicates straining voiding without detrusor contraction,

which results in urinary incontinence.
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Fig. 2. (A) Cystometrogram showing detrusor overactivity (DO)
and abdominal straining (AS) with simultaneous registrations of
intravesical pressures (IVPs) and intra-abdominal pressures (APs).
(B) AS was defined as the IVP rises with a simultaneous rise in
AP. (C) DO was defined as the IVP rises without a simultaneous
rise in AP.

Table 2. Characteristics of IVPRs during the filling phase in conscious sham and obstructed Sprague-Dawley rats

Filling phase  AS total AS freq.
. -1

DO total DO freq. DO base DO peak Inc. pr. of DO

min No. min No. min " IVP cmH,O IVP cmH,O IVP cmH,O
Sham 3.92+0.38 4.3£0.8 1.1£0.2 0 0 0 0 0
(n=10)
O(t::;l;CtGd 6.96+1.2° 24+1.2 0.3+0.1" 10.3£2.4 1.5£0.3 15.1£1.2 22.5%3.2 74+2.1

AS: abdominal straining, freq.: frequency, DO: detrusor overactivity, IVP: intra-vesical pressure, Inc.: increased. Results are expressed as

a

mean+standard error of the mean. *: p<0.05 (paired Student’s t test), versus obstructed
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