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Expression of Survivin, HSP90, Bcl-2 and Bax Proteins in N-butyl-N-
(4-hydroxybutyl)nitrosamine-induced Rat Bladder Carcinogenesis

Sang Dae Lee, Sung Woong Park, Soon Auck Hong, Gui Young Kwon
and Tae Jin Lee

Department of Pathology, College of Medicine, Chung-Ang University, Seoul, Korea

Background : Survivin belongs to the inhibitor of apoptosis family, and it has recently been
found to be expressed in most solid tumors. Therefore, its expression is suggested to have
prognostic significance. However, no data are available concerning the significance of survivin
for the carcinogenesis of bladder cancer. Methods : In order to induce urothelial tumor in the
rat urinary bladder, 0.05% N-butyl-N-(4-hydroxybutyl)nitrosamine (BBN) was administered to
male Sprague-Dawley rats for 30 weeks. We used immunohistochemistry to investigate the
expressions of survivin, HSP90, Bcl-2 and Bax in rat bladder carcinogenesis. Results : Urothe-
lial cell hyperplasia, papilloma, non-invasive urothelial carcinoma and invasive urothelial car-
cinoma appeared at 5, 10, 20 and 30 weeks, respectively. The expressions of survivin and
HSP90 increased sequentially from normal mucosa, hyperplasia, papilloma, non-invasive
urothelial carcinoma to invasive urothelial carcinoma. The expressions of Bcl-2 and Bax did
not increase, however the number of cases with more than 1 of Bcl-2/Bax expression ratio
increased sequentially during the progression of urothelial lesion. The expression of survivin
showed a statistically significant correlation with the expression of HSP90 and the Bcl-2/Bax
expression ratio. Conclusions : Our findings suggest that survivin may be involved in the car-
cinogenesis of rat bladder and its expression is correlated with the expression of HSP90 and
the Bcl-2/Bax expression ratio.
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Table 1. Histological changes of the urinary bladder in rats treat-
ed with 0.05% BBN

Observation No. of No. of rats (%)

period rats

Hyperplasia Papilloma  UCA(NI)  UCA ()
5 weeks 15 15(100%)
10 weeks 15 9(60.0%) 6(40.0%)
15 weeks 15 4(26.7%) 11(73.3%)
20 weeks 15 10 (66.7%) 5(33.3%)
30 weeks 15 8(53.3%) 7(46.7%)

Table 2. Expressions of survivin, HSP90, Bcl-2, and Bax in the
urinary bladder in rats treated with 0.05% BBN

Histologic TotaIlNo. Suvivin HSP90 B2 Bax BCI-I2/Bax
type of lesions ratio >1
Control 10 2 0 0 2 0
(20.0%)  (0%) (0%) (20.0%) (0%)
Hyperplasia 28 7 7 8 10 6
(25.0%) (25.0%) (28.6%) (35.7%) (21.4%)
Papilloma 17 6 7 12 10 4
(35.3%) (41.2%) (70.6%) (58.8%) (23.5%)
UCA (NI) 18 9 10 14 11 11
(50.0%) (55.6%) (77.8%) (61.1%) (61.1%)
UCA (1) 12 8 9 8 6 8
(66.7%) (75.0%) (66.7%) (50.0%) (66.7%)
(p-value) 0.003 0.0001 0.0001 0.042 0.001

UCA (NI), urothelial carcinoma non-invasive; UCA (1), urothelial carci-
noma invasive.

335

o

&) 6& %%Aliﬂ A& ol9jol= 5H ao] AAFA Bk

AT M= BBN Fo] 537 BRoAM(15/15) FEA
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1, Fig. 1)

Survivin, HSP90, Bcl-2, B 9| A

Survivin T o] Whe e
=1, WRel A,
AL 250% (7/28), 3
(8/12)2 4 Wlzrt iﬁlﬁr&}_i ‘n‘-43]'7ﬂ S7htAthp=
0,003, Table 2, Fig. 2). HSP90 ©h]e tjZFoXe dHax
A ggkom, WHol A, FFE HIREA & e de
2 AR 250% (7/28), 412% (7/17), 556% (10/18),
75.0% (9/12) 2 ¥ WErt BAGHCE foaA F7et
tHp=0.,0001, Table 2, Fig. 3).

Bel-29} Bax ] 73¢-oll= WS efo] b Wy QLo &
A Q] S7ho] 2 %‘FJXI ottt I8y Bel-2¢9) Bax W Ml
o] 1 o]l & WHol AN, F7E e & A&
o7 NYSFE 214% (6/28), 235% (4/17), 61.1% (
18), 66.7% (8/12)& W& Wy} EA AR FolslA S/t
319 tHp=0.001, Table 2).

Survivin®} HSP902] &S As FeAlo] 9loIA survivin
o] wrgo] SFY AL HSPIOE 781% (25/32) A o)l

Fig. 1. Histologic features of the urinary bladder treated 0.05% N-
butyl-N-(4- hydroxybutyl)nitrosamine. (A) hyperplasia, (B) papillo-
ma, (C) non-invasive urothelial carcinoma, and (D) invasive uro-
thelial carcinoma.
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Fig. 2. Immunohistochemical staining for survivin. (A) hyperplasia,
(B) papilloma, (C) non-invasive urothelial carcinoma, and (D) inva-
sive urothelial carcinoma.

&% 9 29
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Fig. 3. Immunohistochemical staining for HSP90. (A) hyperplasia,
(B) papilloma, (C) non-invasive urothelial carcinoma, and (D) in-
vasive urothelial carcinoma.

Table 3. Correlations among expressions of survivin, HSP0, Bcl-2, and Bax in the urinary bladder induced by 0.05% BBN in rats

Survivin HSP90 Bcl-2 Bax Bol-2/Bax

(n) ratio >1
(=) (+) (=) (%) (%) () #)(%) () (%) (#) (%) (=) (%) (+) (%)
Sunivin - () 53 45(849) 8(151) 28(528) 25(472) 26(49.1) 27(509) 51(962) 2(38)
+) 32 7(219) 25(781) 15(469) 17(531) 20(625) 12(37.5) 5(156) 27 (84.4)

(p-value) 0.0001 NS NS 0.0001
HSPO () 52 45(865) 7(135) 31(596) 21(40.4) 28(538) 24(46.1) 47(904) 5(96)
+) 33 8(242) 25(75.8) 12(36.4) 21(636) 18(545) 15(455) 9(27.3) 24(72.7)

(p-value) 0.0001 0031 NS 0.0001

THp=0.0001). Survivin®] W&} Bcl-29} Bax9] @de A%
Aol G, surviving @& o] oFA el oA Bel-2¢F Bax ¥
3 H|go] 1 ool & 844%E BTATH FoA40] YA
(p=0.0001). HPS902 Bcl-29 @zt A#Ael AL (p=
0.031), Bcl-2¢} Bax9] 2 Hlgo] 1 o]Ael 3% dAaAo)
UATHp=0.0001).
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