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Purpose: Peroxiredoxins (PRDXs) are antioxidant enzymes that play an
important role on cell differentiation, proliferation and apoptosis. In this
study, we investigated if the expression levels of PRDX I were related

to bladder cancer.

Materials and Methods: The mRNA level of PRDX I was examined via
real time polymerase chain reaction (PCR) in 186 cancer specimens from
patients with primary bladder cancer, 73 corresponding samples of normal
looking bladder mucosae surrounding the cancer and 21 samples of nor-
mal bladder mucosae. We investigated the correlation between the expres-
sion levels of PRDX I and the clinico-pathological parameters of the 154
patients who could be followed up more than three years.

Results: The expression levels of PRDX I in bladder cancer (0.73pg/ml)
were significantly higher that that in the normal bladder mucosae (0.04
pg/ml) (p<0.01) or that in the corresponding normal bladder mucosae
surrounding the cancer (0.38pg/ml) (p<0.01). The expression level of
PRDX I was not significantly enhanced in the non-recurred (0.87pg/ml)
superficial bladder tumor patients compared with the recurred superficial
bladder tumor patients (0.63pg/ml), but it was significantly enhanced in
the non-progressed (0.82pg/ml) patients compared with the progressed

(0.50pg/ml) patients (p<0.05 for each).

Conclusions: An enhanced expression of PRDX I is strongly associated
with the development of bladder cancer. Moreover, enhanced expressions
of PRDX I are also positively associated with a low rate of progression
of bladder cancer, and this might be useful as a marker for assessing
progression in human bladder cancers. (Korean J Urol 2008;49:300-306)
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LA Ak 4% (reactive oxygen species; ROS) B2 A .9
Aret Az AT Hodsta Ja B3] ek (carcinoge-
nesis)j!,]. L:TQ}OH O‘ij",l.o] gL 74 o7 oLg;]zq 01‘44 _QLH/L]_A
%3} vbggboll tigt 12 Kolonel 5°¢ wlEM] A9}
ascorbic acidol] tk ol Foll A A AFAFo] WlEQ) Fhxlol|
A zA £4o] ZAAE BElo] 9lLo] gkl x t}. Ohnishi
=52 thuflof] 385 2- naphthylammeA A€l 2-nitroso-
1-naphthol (NO-naphthol)el] 2]3ll =% Ak3} DNA <42
whgqhe] uhn) edto] Qlrkar Harelgich Ackay 5%
EAA wgel 3kl mE o] 8-hydroxy-2-deoxyguanosine
274 A4 izl vlel folahAl Foka Hasigict o

59 AFEE st E4o] whageke] WA At dtol

-5 A4,

SHAEES A SR ) s o,
Z, 227, BT AT 59l ofe] A 2
2= Aol o8] Z7bshel 2171 (free mdical 9} Q12
7170l 2J&fl DNA &4 oF7]3h)* DNAS) ghal A o) 4
SR U 05 149 Sl WAl S ol
o Ao Aol A" SR AzF ol i vl
Hlo] % ]7417: superoxide dismutases, catalase, glutathione pero-
xidases, 12|31 Zol] WHEAE peroxiredoxin (PRDX) T3+
e GA e LS T33IE

PRDX+= 08 cysteine 27|17} E3+5 22 3HAHs}
WARZ IS AAS AL GA ALl 3k Alxe
Soll Folsts Aoz A7t AAA] Ef-FollA
Q1% PRDXT 6%5-F2A4] PRDX [-VIZ HHE|o] i} o] &
Z E579 PRDX [ Pag 32 MSP23Z % 4#{A =l
Ab o:]AH;‘(.“v/] 1p34, —r]v/] 4 o:]xﬂ;‘(.“oﬂ ZA = T;]—E
Aol o8 Fx3}5lo] Y 2K FAE e Sl
o]t} PRDX 19] AL dAbe] 725 52 Aksl AE |20
o8l F=H ek PROXT-E 1Y 4719 HH ghellA] %

A BHE T ol 18 4719) FoFAel WA o
Fo] & Aoz Azslc)

T}, QA kel 4] PRDXE] A3 el gt
AT obF gl B dFollA AAbe 18678 2 A W
o] BPATI A ZZol|A] real-time polymerase chain reac-
tion (PCR) S E3l] PRDX 12] mRNA W& X & A ks}
o] Agor Hole Fok 79 =4 zelx B4 WwE
Akat vlarste] ek AT dgke] QheA] PopH Sk
3L, gk vk gkl el e QIAke) nladte 2
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FEIAEG oz FA5 93\‘:}.
AT WAk 3k 154 F EAA R A7) 1077
olglar, JaA WaAeh A 47goldek. EEHEE
Gl, G2, G37} ZH7F 31, 71, 5270l Qe o] 52 e =W
FetA Xﬂ% (transurethral resection of the bladder tumor;
TUR-BT) 2 METE 55 23 A4 X85 99kt

3}2}9 o]xLHdg]ﬁsz‘ Ok AL Taple 19 A3 R E
gl 242 vEE Tl oAl Aeld, Sl & T
& 591 Z"‘OM JA Y et &A1& Hole WA

= 73N AR ste] Agelnt. o] 225 BollA Al E
7h e BE g 2%l eE 2% A4S T &
Adsiet. 218 o] A d Heke Yz o2 A4S
sl ole2 W S, ARAnUS 52 ede
& A A2 2FoIgit ARRE H5% BE 245

SA AAALEE 55 YEA7]AL RNATE F5E]7] A7HA
g3} 80°CollA] Kzl =% 73/&} A A RE

A AR T Fargler, & 4

3t Q1 AkA 8 9 9 3]0l o3l AR

stgich (A A A A 2006—1).

Table 1. Clinico-pathological features of the 154 primary bladder
transitional cell carcinomas

No. of
Parameters .

patients
Sex Male 126
Female 28

Age (years) 64.77+12.62

Stage Superficial (107) Ta 26
T1 81
Invasive (47) T2 12
T3 17
T4 18
Grade Gl 31
G2 71
G3 52
Recurrence Non-recurred 44
(in superficial tumors) Recurred 63
Progression Non-progressed 119
Progressed 35

Cancer specific death 37
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TRIzol (Life Technologies, USA) A|2F-g o]-&3}o] & RNA
2 zAo|A Hglslglel Adeke] 228 1ml TRIzol A2k
of Y3 =2 17| (homogenizer) & &3k ¥ 327 42
of A Al$IF % 200 119 chloroforme 7}ste] E3teh &
1027k Aol AI$E 3 4°Coll4] 10%7F 12,000RPM L&
AR E slo] FFHe Bt AFHell 500 419] iso-
propanolS A7}st 108 o] &t t}-S 4°Coll 4] 208
7F 12,000RPM 2 & QA B8] 2 319 1 thA] AZ=RS A7
8k o} Iml 70% ethanol HAA|Z . o] & ©}A] 15,000
RPMollA] 5E7F AlEelsta A5de AAs e 4
2ol A A=}l 71= ¥ diethylpyrocarbonate (DEPC) &
F4E Arbelo] ALY aA —80°C Wl Baksig)
o} FZ5 A RNAE £33 5] (Perkin Elmer, MBA2000,
UsA = ol%ﬁ}oﬂ EEE 243 3 1.1% RNA geloll4] A
7]1%3&= sto] RNA bandE <1s}3ich. cDNAE 4317
9slo] zAol| A 2238 RNA 0.5 g/ 115 DEPC ZHF2
3] 438k & A-8-3}91 ). First-Strand cDNA Synthesis Kit (A-
mersham Biosciences Europe GmbH, Freiburg, Germany)Z- ©]
S3lo] cDNAZE Attt =Y ko] RNA 2 plol] DEPC
ST 245 9 65°Coll A 1087 A2 F dgol |
o] F9lrh cDNA 34 &9 3.5 115 d7lsto] 37°Col|A] ¢
A7k RFEAF) 3 kA 72°Cel 1087 W sedet. wh 4
woll 42519 SFTE W A wi7bA] —80°Col| Kk
a3t

3. Real-time PCR

u}e 27|04 PRDX 1 $44-9] mRNA ¥k 2
8}7] 918}Fe] real-time PCRE A|e¥3} 3l t}. Real-time PCR
2 Rotor Gene 3,000 (Corbett Research, Mortlake, Australia)
PCR 7|AlE o] 83}1t}. Real-time PCR assay SYBR Pre-
mix EX Taq (TAKARA BIO INC, Otsu, Japan)E ©]-83%}o]

micro reaction tube (Corbett Research, Mortlake, Australia)oll

A 3E Q)

PRDX I (284bp)S ZZA]7]7] $J8llA 5°-CCA ACT TCA
AAG CCA CAG-3’3} 5-GTC TGA TAC CAA AGG AAT
G-3'E primerZ A-2-3l99t}. PCR HEE- 942 cDNA 1 1, 2x
SYBR Premix EX Taq buffer buffer 7.5 «1, % ¥&k2] primer
Zt2k 05 115 A7bsto] HE 15015 We 5‘7— PCR= A%}
s}3lek. PRDX I -4 4Fe] Wkl & é%‘:g‘rﬂﬂ Aste] 4
Q1e)9] AFolA ZEx PR AHEE o §23lch. PR 4
< 2% agrose geloll A A 71045" AJ888}Lal ethidium bro-
mideZ A4 F 2424 HLZ bandS lskglet. el
% bandE gelollA] Z2hH & QlAauick Gel Extraction Kit
(QIAGEN, Hilden, Gennany)?— o] -g-slo] HAlst el AA
AL o33 2ok At gels 1.5ml tubeol] W3z <F 3ul]
9] gel lysis buffers 7}k 3 50°CollA] 10827+ X gl s}o]
gele $HA8] =30t} 13,000RPMell A 1557 A4 Eeldh &
Az Aol A Alg3k e 2 A AeSet. o] el wash-
ing buffer& Y3 t}A] 13,000RPMol A 327+ A4 Hals}
of el W] EES AAseh el AL 3 o
Hka-gl & HE]ol] 74 30 «1E 73 & 15,000RPM

D4 Helste] PCR A2 3] A At BAH
PCR Aha 3FFetaL () nlo] &ull2of] 2] 2|s}o] auto-
mated laser fluorescence sequencer (ABI PRISM 3100 Genetic
Analyzer, Sheltone, USA)E- o]-&&}o] direct sequencings Al
allek. A71A D AAE SallA B Ay At 47
A3t QAT Adskdet. 3k 7‘“1151 PCR A=<

543 ¥ 2pg n1¥

.9]/“ o] real-time PCR
}# dl A-&skitt. PCR
Z712 96°CollA 137} denaturation $- 405°7] &%k 96°Cell
A] denaturation 23, 60°Col]A] annealing 203 3! 72°Col| A]
extension 2025 A|#Ps}Itl. Melting program= 72°CS}
95°C AtolollA] 45zwir} 1°CH F7HAI7IH A A st}
Spectral Z23}= Rotor-Gene Real-Time Analysis Software 6.0
Build 14 (Corbett Research, Mortlake, Austrailia)ol] 2] &}o] =
7 g EA4s

spectrophotometer & ©|-&3}o] %
] 02fg/ 1 17hA] 10804 Q&3]
Aol dogt TFT4S

Arat L—_E‘—‘

SPSS EA] Z 21 (version 11.0, SPSS Inc., Chicago, USA)
< A}-8-3}o] independent samples t-testE A Y3} 3L, pgko]
005 P9kl A5 TAME FolAe] e AeR 3k

o},
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2]
ki =g iv} PRDX Io| 9Ju] QA A LaF e} (p<
0.01) (Table 2). ¥§-4<t 1l B4 A

27l 2] PRDX u o] ou] QA =

gk ok 7 4 27 °] PRDX 1 W&o] 4
ou) Al E=3k (p<0.0D).

PRDX 19] WS FAA whaolat X34 ubsdql Abo]o]]
AT Aol= filet £ BT F2
2)ol4 PRDX I 0.95pg/mlZ e (G3)9 W3
0.65pg/mli e} A WAS YA FAGA 2 9)= glglet
(p=0.07). L2]1} Table 3ell4 K= vle} Zro] FAHA w3
ol A Ta-1, G1-2 7] 2 £3h2e] whastol] el TI, G3
W33kl Al PRDX 18] 2 S7Fso] 919l

Table 2. mRNA expression level (pg/ml) among the normal
mucosae, the normal looking mucosae surrounding cancer and
bladder cancer

No. of patients PRDX 1
Bladder cancer 186 0.73+0.88* "
Normal 21 0.04+0.82
Surrounding normal 73 0.38+0.64"
*: bladder cancer vs. normal mucosa: PRDX I, p<0.01, T. bladder

cancer vs. surrounding normal mucosa: PRDX I, p<0.01, f.
normal bladder mucosae surrounding cancer, % normal bladder

mucosae surrounding cancer vs. normal mucosa: PRDX I, p<0.01

Table 3. The Peroxiredoxin I (PRDX I) expression levels with the
stage and grade of bladder cancer

No. of PRDX 1

patients (pg/ml) p-value
Stage
Superficial 107 0.77+0.88 0.66
Invasive 47 0.70+0.92 '
Grade
Low grade 102 0.65+0.79 0.07
High grade 52 0.95+1.03 '
Superficial bladder cancer
Low grade (Ta-1, G1-2) 92 0.68+0.82 0.04
High grade (T1, G3) 15 1.33£1.05 '
Invasive bladder cancer
Low grade 10 0.36£0.44
High grade 37 0.79£0.99 <0.05

Q| : Ol BHAUMAM Peroxiredoxin 19 280 2tst 2M 303

vs 0.68pg/ml, p=0.04). (o}, 54 Wbl Wl F3}
E7b £ skt wsgtoll A= PRDX 19] HFso] 0.36
pg/ml, F3FE7} L whgoboll Al & 0.79pgimlE A 572

Wt ule) w5Fe] Byl Al o] Z7ksle] glgich

(p<0.05).
AR ek BAbolA] PRDX 19] wHal e wakeke] A
Wk AR O E GO Aol Hol A SEkeh (p=0.14). B

gk T1, G3 71572 WS4 PRDX 19] a2 A=
ghatoll A= 0.80pg/ml, Aol SIHE 2hAloll A 1.69pg/mlE
Aol e Al A ¥ FA HAE QAR AT 9
v = 919tk (p=0.08) (Table 4).

PRDX 1] W&l A =9} ubselo] w7] 21}
g+ 73}, PRDX 1] & w=ghe] W77t z1eH
vzl Z3ie] gl AtollA ou] Al EA = At
(p=0.02). ol AlE3tste] ZAHA W %Lu‘ Aol ARk
PRDX I«] Hl—o:] 24 EE H]_u_o _4 UH
of] ujaf Zl3ge] °ih Aol 2] PRDX H ‘-1&140] oJu] QA
=A WAE 3, 53, T1, G3 W7 579 Wt x
e AFE ioﬂu}(ﬂﬂ p<0.01, p=0.01). L&} PRDX

Table 4. mRNA expression levels of peroxiredoxin I (PRDX I) in
the superficial bladder cancer with recurrence

No. of PRDX 1
patients (pg/ml) p-value
Non-recurrence 63 0.8703+0.9612 0.137
Recurrence 44 0.6264+0.7233
T1, G3 bladder cancer
Non-recurrence 9 1.6878+1.1303 0.079
Recurrence 6 0.7950+0.6839

Table 5. mRNA expression levels of peroxiredoxin I (PRDX I) in
the bladder cancer with progression

No. of PRDX 1
. p-value
patients (pg/ml)
Non-progression 119 0.82£0.94 0.02
Progression 35 0.50+0.64 )
Superficial bladder cancer
Non-progression 94 0.83+0.90 <001
Progression 13 0.32£0.43
T1, G3 bladder cancer
Non-progression 10 1.72+1.06 001
Progression 5 0.56+0.43 '
Invasive bladder cancer
Non-progression 25 0.78£1.07 053
Progression 22 0.61+0.73 '
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