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The Value and Limitations of Intravesical Prosta-
glandin E; (PGE;)-induced Bladder Hyperactivity as an
Overactive Bladder Model in Normal, Conscious
Sprague-Dawley Rats
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Purpose: Establishing an appropriate animal model is essential for investi-
gating the yet unknown mechanisms of overactive bladder (OAB). Pro-
stanoids are an already well known intrinsic cause of overactive bladder
in both animal and human. Awake animal models with prostanoids are
already being used as an OAB model, but there is no standardization of
methods, and especially for the concentration of the administrated pro-
stanoids. So in this study, we tried to objectively establish the standardized
concentration of prostanoids and its effect on urination through urody-
namic studies with using non-anesthetized Dawley rats.

Meterials and Methods: We divided 18 female rats (215-280g) into 3 groups
of six rats each and we injected 30 «M, 50 «uM or 100 #M of PGE,, respec-
tively. A catheter was placed inside the bladder through an incision in
the abdominal wall. After three days, cystometry was performed with the
arts in an awake state. During cystometry, we administrated saline into
the bladder to identify the usual voiding status of the rat. In comparison,
the saline with PGE; at 3 different concentrations (30, 50, 100 M) was
administrated into the bladder (10ml/h).

Results: Each group of the 30, 50, 100 #M PGE; administered rats showed
an increased level of the basal pressure, the threshold pressure and the
maximal pressure compared to the state before administration of PGE,.
Also, the bladder capacity, voided volume and micturition interval de-
creased by a statistically acceptable amount, like was seen in the OAB
model. There was a trend that showed a greater increase in the pressure
parameters and a greater decrease in the volume parameters in the 50 M
PGE; group compared to the 30 xM PGE, group, but there were no
differences between the 50 M and 100 #M groups.

Conclusions: In the normal awake rats, PGE; induced overactive bladder
to a statistically significant amount for all concentrations (30, 50, 100 ~#M).
Among these groups, the concentration of 50 #M provoked OAB most
effectively, and the higher concentration of PGE, (100 #M) did not provoke
a more efficient OAB, which might have been due to the characteristics
of the intrinsic material in the bladders. Thus, we recommend PGE; 50 «M
for efficient induction of OAB. (Korean ] Urol 2008;49:526-532)
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215-280g AHo] 2]
ol Ay T2 eI o oalstae EE

A Sprague Dawley | 18v}2] & A&
Fel9de 9
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dglon SRS AGEA U 5 dES T

34 Z o)A ketamine (75mg/kg-37 W F)3} xylazine

(15mglke-57 W] 290 & ol &ato] AZ w213k =l
MeES S3MA cuff’}b A= polyethylene catheterE bladder

domeol] YIX|A17] & &A] B3 (purse-string suture) & 3L
Aasich B2 gstzA S Sl 5% Il silkE ol &
=

o] 34 F BRES o} Foiv,

W3 sk 382 FASelAl F A 39 F Alsgsislen
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ZA A (pressure transducer) (P23 DC; Statham Instruments
Inc., USA)®} microinjection pump (CMA 100; Carnegie Medi-
cine AB, Solna, Sweden)el] &1 Zs}9ic). vz
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PGE,= A8 %9 349 PGE, (Sigma Chemical Co., St
Louis, USA)E ol|gh-Zol] o] 00IME 2HE 3 Ag|Al el
2 o] &3}e] 30 M, 50 M, 100 «ME 3] A5} t}. PGEy =
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Shapiro--Wilks’ W testZ ©]-&3}9lct EA412 9] 9= Student’s
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Z 18vle] 9] AFHE 7+ eufel 4 3FOF o] A4l
AeE A S BERE F 30 4M, 50 #M, 100 M
o] PGEE W4 Wl FUshHA wis sigict.

34| ot

o

30 M PGErE o138t ollA] PGE, o] Aol ulste] F
of 3 ¢Hg W59 Z1A S (p<0.05), FAG (p<0.01),
328 (p<00Eo] EAFo R BEF foslA Zrlstgl e
v, &4 WeEQl WREw, nw x4 5L oF 7
o] T §olstA H&stel (p<0.01). 50 uM PGE, & §-¢
gk ol A oka Fo] Aol wlste] Fol F qbE wgEQ
ZIAsE, AR, wssshEe] 27 o3l Fhelal o
(©<0.01), &4 WFEQ WFg, ad, Meld s
ok 2ol T o)Al 7H4sld e} (p<0.01). 100 «M PGE,
5 Foldt FollAx ot M5 71Ash, A, st
So] BE SolstA 27kl on (p<001), 4 WFE9
W&, e, et AES o ol & fosiAl 7
A8k (p<0.01). 4 FollA a2 e FUAF W
3= PAE A gkoket (Table 1) (Fig. 1, 2).

o £ A% 71Ate S 30 uME Tl T
(38.0%)°1l B3l 50 LM< FoIgF T (422%)NA S7HEI R
L, 50 uMe Foi 8k ol vl 100 uMe Foi38k 7 (27.9%)
oAA = 48t (Fig. 24). oFE £ A32] giAIste
S7HES 30 uMe T3k T (34.9%)°ll Bl3l 50 M-S Fo
T (27.9%)01 4 74593, 100 M-S FoIgF T (19.7%)
oA = ZHasigich (Fig. 24). ok £ A$9 wishel

Z7HE2 30 M2 FoI3 T (84.9%)°ll Bl&l 50 M2 Fo

Table 1. The effects of an intravesical infusion of PGE; in normal, conscious rats according to the concentration of PGE,

BP (cmH,0) TP (cmH,0) MP (cmH,0)  BC (ml) MV (ml) RV (ml)  MI (min)
Total baseline (n=18) 8.90+0.42 2336090  60.89+3.41 1274007  124¥007  0.02+0.01 7.35+0.40
30 M PGE, intravesical
administration (n=6)
Before 8.07+0.32  23.13+091  60.29+437 1404006  137+006  0.04+0.01 8.53+0.37
After 11.14+0.32%  31.18+0.537 111.30+3.677  1.02+0.05"  1.02+0.05"  0.01#0.00 6.55+0.30"
50 uM PGE, intravesical
administration (n=6)
Before 820+0.46  22.40+1.32  58.48+235 126004  125+004  0.01+0.00 7.88+0.29
After 11.66:0257  28.66+1.477 110.19+0.96" 0730037  0.72+003"7  0.00£0.00 4.53+0.20"
100 #uM PGE; intravesical
administration (n=6)
Before 1044+028  24.54+026  63.81+375  1.15+0.09  1.12+0.09  0.03+0.00 5.75+0.28
After 13.35+027"7  29.38+0.327  99.00+420"  0.80+0.077  0.78+0.077  0.02+0.01 4.28+025"

PGE;: prostaglandin E,, BP: basal pressure, TP: threshold pressure, MP: micturition pressure, BC: bladder capacity, MV: micturition volume,
RV: residual volume, MI: micturition interval. Results are expressed as meantstandard error of the mean. Comparisons are made before
and after drug administration in each group: *: p<0.05, T p<0.01 Student’s t-test (paired)
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Fig. 1. Representative cystograms of the rats before and after intravesical administration of prostaglandin E, (PGE;) at varying
concentrations. (A) Before 30 #“M PGE, intravesical administration. (B) After 30 #“M PGE, intravesical administration. (C) Before 50 #M
PGE, intravesical administration. (D) After 50 #M PGE, intravesical administration. (E) Before 50 #M PGE; intravesical administration.
(F) After 50 #“M PGE, intravesical administration.

3 T (884%)NA FEE o), 50 uMS FoIdt Foll ] T (27.1%)el WIS 50 M-S Folgh I (42.1%)A B F7H
ol 100 uM FoA%E T (55.1%)0l 4 = H4z3k3let (Fig. 2A4). S, 50 M= FoIgt ol wlel] 100 xM< Foi3t &
o T AF] g AL 30uME FoAd (304%)ollA] Faekgie) (Fig 2B). o T Ao v
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Fig. 2. Multiple scatter plots with error bars, showing the pressure (A) and volume (B) parameters before and after various concentrations
of intravesical PGE,. (C) The vertical bar chart with error bar showing the increased percentage of the pressure parameters and the decreased
percentage of the volume parameters between before and after various concentrations of intravesical PGE,. BP: basal pressure, TP: threshold
pressure, MP: maximal pressure, TVM: total volume measured, VV: voided volume, MI: micturation interval. The data is expressed as
mean=SEM. The comparisons are made versus before drug administration in each group: *: p<0.05, T: p<0.01 Student’s t-test (paired).

o

o] g 30 uMe T T (25.5%)°l vl 50 M=
FoIdh T (424%)0NA F7F=E AL, 50 uMe Foigt ol
3l 100 uM< T3k < (30.4%)0ll A ZH4=8}3] ek (Fig. 2B).
kg T Ao MintA e s 30 uME T8t 7
(232%)°ll w3l 50 M= FoIg T (42.5%)NA S 7133
L, 50 M FoI gk Fol] H] @l 100 uMS Fod 3k F (25.6%)

ol Al 7+2=3kieh (Fig. 2B).
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