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Cyclooxygenase-2 Inhibitor Delayed the Tumorigenesis
of N-Butyl-N-(4-hydroxybutyl)nitrosamine-induced Rat
Urinary Bladder Cancer Model
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Purpose: Cyclooxygenase-2 (COX-2) plays an important role in promoting
cancer cell proliferation and angiogenesis in human bladder cancer. The
selective COX-2 inhibitor has antitumor activities in vivo and in vitro in
a variety of tumor types. In this study, the antitumor or antiangiogenic
effects of selective COX-2 inhibitor on N-butyl-N-(4-hydroxybutyl)nitrosa-
mine-induced rat bladder tumorigenesis were investigated.

Materials and Methods: Forty male Fischer 344 rats (Control group) were
given only 0.05% BBN in water ad libitum, while 40 others (Experimental
group) were administered 1,500mg/kg celecoxib once daily through the
gavage tube, which started 1 week before the BBN treatment. Ten rats
were used as the normal bladder. Ten rats from the control and experi-
mental group were sacrificed 4, 12, 16, and 24 weeks after the start of
the BBN treatment. All bladders were evaluated both macroscopically and
microscopically. We also measured COX-2 expression, microvessel density
(MVD), and vascular endothelial growth factor (VEGF) protein concen-
trations in the bladder tissues.

Results: Macroscopically and microscopically, the incidence of tumor was
lower in the experimental group than in the control group from the 12th
week to the 24th week. Each incidence of tumor in week 12, week 16,
and week 24 was 20%, 50%, and 80% in the control group and 0%, 20%,
and 40% in the experimental group, respectively. In both the control and
experimental groups, COX-2 expression had a tendency to be concentrated
in the cytoplasm of the epithelial cells of the papillary tumor and the
endothelial cells adjacent to the vessel the basal layer of bladder. COX-2
and VEGF expression were significantly more decreased in the experi-
mental groups than in the control groups after 4 weeks from the BBN
induction (p<0.05). MVD was significantly decreased in the experimental
group at week 16 (p<0.05).

Conclusions: The selective COX-2 inhibitor has an inhibitory effect on
BBN-induced rat bladder tumorigenesis because of its partially antian-
giogenic properties. In the future, the selective COX-2 inhibitor could be
expected to play an important role as a chemo-preventive agent and as
therapeutic aids in bladder cancer if these inhibitory effects can be
reproduced in human bladder tumorigenesis. (Korean J Urol 2004;45:578-
584)

Key Words: Butylhydroxybutylnitrosamine, Bladder cancer, Angiogenic
factor, VEGF, Factor VIll-related antigen
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Table 1. Macroscopic and microscopic findings in BBN-induced
rat bladder tumorigenesis*

Incidence (%)*

Weeks Group No. of .
(n=10) total mass .
Preneoplastic
. Cancer
lesions
1 Control 0 élmm 50 0
Experimental 0 dlmm 40 0
i’ Control 6 @3-5mm 100 20 (2/10)
Experimental 1 ¢lmm 100 0
16 Control 8 #3-5mm 100 50 (5/10)
Experimental 8 #<3mm 100 20 (2/10)
4 Control 30 ¢2-10mm 100 80 (8/10)
Experimental 19 @3-7mm 100 40 (4/10)

*The drinking water is freely accessed by dissolving 0.05% BBN
in tap water with 0.01% tween 80 (AFA3EH(F), A7 &, ) as
a solubilizer. Control groups mean 0.05% BBN-treated rats and
experimental groups mean 1,500mg/kg selective COX-2 inhibitor
and 0.05% BBN-treated rats. ' Number of total mass was defined
as the total number of observed mass in the bladders of ten rats.
¥ These data are evaluated by pathologist. And incidence (%)
indicates the percentage for the number of rat having preneoplastic
lesions and cancer versus ten rats. BBN: N-butyl-N-(4-hydro-
xybutyl)nitrosamine, ¢: diameter of mass
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Fig. 1. Effects of selective COX-2
inhibitor on macroscopical find-
ings (A) and microscopic changes
(B) in BBN-induced rat urinary
bladder. (B) shows the scheme of
predominant histological changes.
Control groups mean 0.05% BBN-
treated rats and experimental groups
mean 1,500mg/kg selective COX-2
inhibitor and 0.05% BBN-treated
rats. We analyzed the tissue sec-
i tions stained byhematoxylin and
eosin for histological changes

(x200). PN hyperplasia; papillary
nodular hyperplasia Bar, Icm.
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Fig. 2. COX-2 expression (A), MVD (B) and VEGF concentration (B) in BBN-induced rat urinary bladder. COX-2 (A, arrows) is mainly
expressed in epithelial cells (up) and in cells adjacent to vessels (down) (x400). Control groups mean 0.05% BBN-treated rats and
experimental groups mean 1,500mg/kg selective COX-2 inhibitor and 0.05% BBN-treated rats. Only MVD (B) in 16 week-experimental
group is significantly decreased in 16 week-control group. Asterisk (*, **) indicates p<0.05 compared experimental group with control
group in same BBN-treated week as Mann-Whitney U test (p=0.016). MVD: microvessel density, VEGF: vascular endothelial growth factor,
BBN: N-butyl-N-(4-hydroxybutyl)nitrosamine.

+

Table 2. Relative densities of COX-2, MVD, and VEGF

Group (n=10) 4wks 12wks 16wks 24wks
COX2 Control 1.85+0.05 3.45+0.08 3.17+0.16 3.9610.04
Experimental 1.87+0.02 2.73+0.04 2.17+0.05 3.75+0.08
p-value 0.38 0.049* 0.049* 0.049*
MVD Control 0.52+0.006 1.24+0.010 1.26+0.003 2.23+0.012
Experimental 0.52+0.004 0.66£0.005 0.79£0.001 1.53+0.007
p-value 0.995 0.103 0.016* 0.182
VEGE Control 1.45+1.50 4.91£0.20 6.2010.42 10.1£0.86
Experimental 0.27+0.07 1.77£1.54 2.82+0.04 3.91+0.16
p-value 0.512 0.049%* 0.049%* 0.049+**

Mann-Whitney U test, MeantSD, *,**<0.05, " Control groups mean 0.05% BBN-treated rats and experimental groups mean 1,500mg/kg
selective COX-2 inhibitor and 0.05% BBN-treated rats. COX-2: cyclooxygenase-2, MVD: microvessel density, VEGF: vascular endothelial
growth factor
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2B) (Table 2).
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