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The Effects of p21 on Bladder Cancers
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Purpose: p21 protein is an inhibitor of cyclin-dependent kinases, which
may be able to arrest the cell cycle at the G1 phase by inhibiting DNA
replication through the interaction with proliferating cell nuclear antigen.
From experimental studies, p21 has been considered a tumor suppressor
gene. Herein, the effects of p21 on the development, stage, grade, recur-
rence, progression and patient's survival in human bladder cancers were
evaluated.

Materials and Methods: The mRNA expression levels of p21 were exam-
ined in 149 tumor specimens obtained from patients with primary bladder
cancer and in 18 normal bladder mucosae using real-time polymerase
chain reaction (PCR).

Results: p21 was significantly expressed in human bladder tumor tissues
at high levels (7.11+0.69pg/ml), but was not expressed in the normal
bladder mucosae. Compared with invasive bladder cancer (5.03£0.95), the
p21 expression levels were significantly enhanced in superficial bladder
cancer (7.96£0.88pg/ml) (p=0.0250); whereas, the grade was not related
to the expression of p21. The levels of p21 expression were enhanced in
non-recurred (9.33+1.38) and non-progressed (8.13+0.86) compared with
recurred (6.03+0.75) and progressed (3.67+£0.52) patients (each p <0.05).
The level of p21 expression was significantly correlated with the disease
free survival in patients the bladder cancers.

Conclusions: The enhanced expression of p21 is strongly associated with
the development of bladder cancer. Moreover, increased expressions of
p21 are also positively associated with the low rate of recurrence and
progression of bladder cancer. Conversely, an enhanced expression of p21
provides a survival benefit for patients with bladder cancer. These results
suggest that p21 might be useful as a marker in assessing tumor diagnosis,
recurrence, progression and the survival in human bladder cancer patients.
(Korean J Urol 2006;47:1149-1154)
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2. RNA extraction and reverse transcription of RNA

%

Akl 2%-S 1mle] TRIzol (Invitrogen, Carlsbad, USA)
o W3 =2 B 7| (homogenizer)Z ZA] H23 2 2000
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Table 1. Demographic data of the 149 patients with a primary
bladder transitional cell carcinoma

Parameters No. of patients
Sex
Male 123
Female 26
Age (years) 64.38+0.98*
Stage
Superficial (106)
Ta 16
Tl 90
Invasive (43)
T2 17
T3 20
T4 6
Grade
Low-grade (104)
Gl 29
G2 75
High-grade (45)
G3 45
Recurrence in superficial
No recurred 62
Recurred 44
Progress
No progress 115
Progress 34

*: yeartstandard deviation



pyrocarbonate (DEPC) ZF55 #A7}slo] A8 wlj7bA] -
80°C W&ol Batsllet. 31 AAl RNAE £33 =
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3. Real-time polymerase chain reaction (real-time
PCR)

WAk 2 Aol A p21 §7072) mRNA wHEleg ZHel
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Table 2. p21 expression levels

p21 expression levels

Tissue type (pg/ml) p value
Development <0.0001
Bladder tumor 7.11+0.69
Normal bladder 0
Stage 0.0250
Superficial tumor 7.96+0.88
Invasive tumor 5.03+0.95
Grade 0.7700
Low grade 6.94+0.59
High grade 7.51£1.84
Recurrence in superficial 0.0379
No recurred 9.33£1.38
Recurred 6.03+0.75
Progression <0.0001
No progression 8.13£0.86
Progression 3.67+0.52
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Fig. 1. Survival probabilities with respect to the level of p21; >
7pg/ml and <7pg/ml, in patients with a bladder tumor.
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p21 Az kg ko] Tpg/mie} & Foll A Tpg/mlk

o A& ol lejol
(Fig. 1).
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