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Effects of Estrogan on Detrusor Gontractility of Bladder in Rats
with. Immune-nduced Cystitis

Young Bu Kim, Hyun Soo Ahn

From the Depariment of Urology, Ajou University Coﬂege of
Madicine, Suwon, Korea

Purpose: We have used the sensitized rat model to study the effects of
ovariectomy and estradiol replacement on contractile response of bladder
muscle strps.

Materials and Methods: Sprague-Dawley rats were ovariectomized or sham
operated, treated with oil or f-estradiol, and sensitized by intraperitoneal
injection of ovalbumin. The experiments were performed 3 wesks after last
injection. Sensitized rats were treated with Intravesical ovalbumin (antigen
challenge) and controls with normal saline. The bladders were removed for

the bladder muscle strip studies and measuring mast cell density in the -

submucosa and detrusor muscle layer.

Results: In the control group, ovariectomy caused decreases in contractile
responsiveness to bethanechol, but increases in contractile responsiveness
to field stimulation. Estradiol treatment had no effect on responsiveness to
bethanechol, but decreased contractile responsiveness to field stimulation.
In the sensitized group, ovariectomy caused decredses in contractile
responsiveness o bethanechol, but had no effect on responsiveness to
field stimulation. Estradiol treatment caused increased responsiveness to
bethanecho), but had no effect on responsiveness to field stimulation. The
contractile responsiveness to bethanechol was lower in both sham operated
and ovariectomized rats of the sensitized group than in those of the contro!
group. The contractile reponsiveness to field stimulation was higher in sham
operated rats of the sensitized group than in those of the control group. There
was no statistical difference in submucosal mast cell densities among the
groups. There was a significant difference in detrusor mast cell density in the
control groups treated with estradiol. In the sensitized group, there was a
slight increase in detrusor mast cell density compared to the control group.
Conclusions: We were able to successfully induce cystitis in rats by immunologic
methods that depended on an allergic response to the bladder mucosa. This
experimental cystitis expressed histologic features similar to interstitial cystitis
of humans. The ovariectomy and estradio! treatment affected contractile
responsiveness of bladder muscle strips to bethanechol and field stimulation.
Qur results suggest that ovariectomy and estradio_! treatment may affect
sensitization to ovalbumin bt further studies are required.

{Korean J Urol 2000; 41: 975~82)
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@3t} 7 59 FRY 3, 6= B2 F (cesame
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e-8875, 10pg/7N A& S-3 3t 0.1m1y, T Tl A

AT EE 0ImY 49 FE AR i HE F
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olH @ o) gl A G4 1mE 1A% F
FA@ | S QAHTY 4, 5 6TANE 27 A7 1,
3, 54 24z} T ) LAzl B AT FhA
B (Sigma chemical co. St. Louis, Mo, a-2512,
10mg/ml) 1mlg 7] 4 ¥ a2 F4) 35
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olH @ F FAA £ GFLRR (10mg/m)
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(Table 1) 341
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Table 1. The grouping of the expeorimantal rat model
' Control group Sensitized group
Group 1 Group 2 Group 3 Group 4 Group b Group 6
(n=6) {n=6) {n=6) (n=6) (n=6} (n=6)
Body weiht {gm) 286117 342+ 36" 285+18 275424 3154561 278122
Bladder weight {mg) 111+27 126128 12.4:£0.7 10.0+1.9 99:41.0 127+1.8°
Values are presented as mean+8.D. * indicates significant difference compared with other two groups (p<0.08).
Group 1: sham operation, Group 2: Ovariectomy, Group 3: Ovariectomy + Estradicl, Group 4:Sham operation +
Ovalbumin, Group 5: Ovariectomy + Ovalbumin, Group 6: Cvariectomy + Estradiol + Ovalbumin
Table 2. The numbser of mast cell in submucosa and detmisor muscle
Control group Sensitized group
Group 1 droup 2 Group 3 Group 4 Group b Group 6_
Mast cell {submucosa) {No./pf) 3.0+0.9 30117 356115 25+1.2 28+12 29114
Mast cell {detrusor) {No./lpf} 09+03 1.1+03 26+08" 1.6+09 14+14 34428

Mast cells were counted in low power field (x200). Values are presented as mean=+S.D. of mast cell count/0.785mm?>.
* indicates significant difference compared with other two groups (p<0.05). Group 1: sham operation, Group 2:
Ovariectomy, Group 3: Ovariectomy + Estradicl, Group 4: Sham operation + Ovalbumin, Group 5: Ovariectomy +
Ovatbumin, Group 6: Ovariectomy + Estadicl -+ Ovalbumin
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Fig. 1. Contractile response of bladder muscle strips to

bathanechol in control and sensitized group. Values are
presented as mean=+=5.D. Group 1 and 5 show significant

difference compared with another group . statistically

significant (p<0.05)
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= GAAA R 6T A 4, 650 Hjsta $F8 o]
9 e Ao #ASW 10°M FEAA FelSirt
{Fig. 1). '
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Fig. 2. Comparizon between control group and sensitized
group in contractile response of bladder muscle strips to
bethanechol. Group 1, 4 and 8 show more contractility
than the other group. *; statistically significant {(p<0.05)
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Fig. 3. Contractile response of bladder muscle strips to
field stimulation in control and sensitized group. Group 2
has increased contractility comparad with another group.
No difference of contractility was found in sensitized group.
*: statistically significant (p<0.05}
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Fig. 4. Comparison betwesn control group and sensitized
group in contractile response of bladder muscle strips 0
field stimulation. Group 2, 3 and 4 show significant diff-
erence compared with the other group. *; statistically sig-
nificant (p<0.05)
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