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Expression of DNA Topoisomerase Il-a as a Proliferating Marker
in Urothelial Carcinoma of Urinary Bladder based on World
Health Organization/International Society of Urological
Pathology Consensus Classification: A Correlation with Expression
of Ki-67 and Apoptosis

Tae Jin Lee, Dong Ki Lee, Eon Sub Park and Jae Hyung Yoo
Department of Pathology, Chung-Ang University College of Medicine, Seoul, Korea

Background : DNA topoisomerase ll-¢ is linked with active cell proliferation in mammalian
cells. The aim of this study was to examine the relationship between the expression of DNA
topoisomerase Il-a as a proliferating marker, and the expression of Ki-67 and apoptosis in
urothelial carcinoma of urinary bladder based on World Health Organization/International Soci-
ety of Urological Pathology (WHO/ISUP) consensus classification. Methods : 73 urothelial
carcinomas of the urinary bladder after transurethral resection and 25 carcinomas after radi-
cal cystectomy were investigated for histologic grading based on WHO and WHO/ISUP con-
sensus classification. Formalin fixed, paraffin embedded tissue of 98 specimens from 73 patients
were immunohistochemically stained for DNA topoisomerase II-a and Ki-67, and in situ TdT-
mediated dUTP-biotin nick end labeling method for evaluation of apoptotic cells was performed.
For each case, a DNA topoisomerase II-¢, Ki-67, and apoptotic indices were determined.
Results : The histologic grades of 73 cases based on the WHO grading system were 21.9%
(16 cases) in grade 1, 65.8% (48 cases) in grade 2, and 12.3% (9 cases). 5.5% (4 cases) of
papillary neoplasm of low malignant potential, 47.9% (35 cases) of urothelial carcinoma of low
grade, and 46.6% (34 cases) in urothelial carcinoma of high grade were reclassified using the
WHO/ISUP consensus classification. Histologic grades based on two grading systems were
correlated to invasion and stage (p<0.05). DNA topoisomerase - ¢, Ki-67, and apoptotic indices
were correlated to histologic grades based on two grading system and invasion. Also, the
correlation of DNA topoisomerase Il-¢ and Ki-67 indices, and DNA topoisomerase Il-a and
apoptotic indices were significant, respectively. Conclusions : DNA topoisomerase II-« appears
to be an useful marker for assessing the proliferation potential of urothelial carcinoma of in the
urinary bladder.
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Table 1. Histologic grade based on WHO and WHO/ISUP
consensus classification of 73 urothelial carcinomas of urinary
bladder
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Table 2. Correlation of invasion and histologic grade of 73
urothelial carcinomas of urinary bladder

Grade WHO (%) Grade WHO/ISUP (%)
1 16 (21.9) PLMP 4(5.5)
2 48 (65.8) Low grade 35(47.9)
3 9(12.3) High grade 34 (46.6)

) WHO Grade (%) WHO/ISUP Grade (%)
Invasion
2 3 PLMP Low grade High grade

Negative 10 36 0 4 33 9

(n=46) (21.7) (78.3) (0) 8.7) (71.8) (19.5)
Positive 6 12 9 0 2 25

(n=27) (22.1) (44.4) (333) (0) (7.4) (92.6)
p-value 0.0001 0.0001

PLMP: papillary neoplasm of low malignant potential, WHO: World Health
Organization, ISUP: International Society of Urological Pathology.

PLMP: papillary neoplasm of low malignant potential, WHO: World Health
Organization, ISUP: International Society of Urological Pathology.

Fig. 1. (A) Urothelial carcinoma of low grade based on World Health Organization/International Society of Urological Pathology consen-
sus classification. (B) Urothelial carcinoma of high grade based on World Health Organization/International Society of Urological Patholo-

gy consensus classification.
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7} 59(6.8%), 5007} 208 (27.4%), 60tH7}t 247 (32.9%), 70
t7h 17%(233%), 80th7F 3% (4.1%)©1%t} ©] & HA7} 70
A& 959%, AR} 39)& 41%ATE. WHO SHFAA o3
2R SFE 57 1] 169(21.9%), S5 27} 484
(65.8%), S5 3°] 991(12.3%) Sitk. WHO/ISUP S5 Ao
gk AEFollME oM FAIFo] W frFgdel 44(55%),
ASHH L5H dFo] 27t 3549} 349 2 47.9% 9} 46.6%
= AA &K Table 1, Fig. 1).

Z 739 F HAELFO] 4692 630% A2 FaUFol 27
o2 37.0%AtE ZAA THI A BAA HAE
oFEo] A9 WHO 54 1-32 242 21.7% (104)), 78.3% (36
o), 0% YR, JHLEe] AF WHO 5+ 1-32 717}
22.1% (690), 444% (129), 332% (9¢])Z vEhfe] WHO
Sud A& AFs BATHEA FoAel ATHp=0.0001).
WHO/ISUP FaAAlel weMe vdadse] 49 A
3} 5ol 242 71.8% (334)€F191% (9¢) AoH, A&y

Table 3. Correlation of stage and histologic grade of 25 cystec-
tomy specimens of urinary bladder

Stage No. of WHO Grade (%) WHO/ISUP Grade (%)
cases 1 2 3 Low High
Ta/m1 4 1(25.0) 3(75.0) 0(0) 3(75.0) 1(25.0)
T2 10 1(10.0) 7(70.0) 2(20.0) 2(200)  8(80.0)
T3 8 2(250) 3(375) 3(375) 1(125) 7(87.5)
T4 3 0(0) 0() 3(100) 0(0) 3(100)
p-value 0.034 0.020

WHO: World Health Organization, ISUP: International Society of Urological
Pathology.
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59 A= AsaH Aeaol A7 74% (290) 9 926% (25
o) 2 EATH F2lAdo] AtHp=0.0001, Table 2).

WA e A8 i 25¢9] W71 Ta/T17h 490(16.0%),
T20] 10¢1(40.0%), T37} 841(32.0%), T47} 391(12.0%) Atk
ZAH FHH HrI9e @AM WHO SHAA%
WHO/ISUP FwAIAISHs gk daidol AATHPL0.05,
Table 3).

DNA topoisomerase Il-a2} Ki-672 GAX| L M ZX}H
INNES

=

A

stxol S5t 2lRue| A

73¢9 4] DNA topoisomerase II-a 9} Ki-672] Q2]
9 AEAEAA ] HEE 22 10999 2377 B 3929t
WHO/ISUP Sa#Al o]t 2284l 5+ DNA topoi-
somerase 1I-a GAA|F2] FAE EH ASFAM = GAAF
7F 315£377103, AFwollAlE 987£699% FASAS
°]40] A% (p=0,0001, Fig. 2), Ki-67 JHAFTE A5+
3 I5FAA 27 14669749 351418498 EASHH <l
fo4e] AT (p=0.0001, Fig. 3), AZAHAAGTE A%
I} IEFNN 247 2072573 64312372 EA S0
o)do] ATH(p=0.0001, Fig. 4). WHO FwAAdA &
1-394¢] DNA topoisomerase [I-¢ GMAF+= 7+ 518
494, 4961486, 1438101201, Ki-67¢] FAAT=
T 1-3014 247} 182941655, 22.66+16.72, 40.42+18.200]%
A(p=0.007), MEAEARAFE Z7F 3194294, 352303,
839414601 THp=0.0001) ( Table 4).
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Fig. 2. (A) Immunohistochemical staining for DNA topoisomerase Il-a in urothelial carcinoma of low grade. (B) Immunohistochemical
staining for DNA topoisomerase Il-a in urothelial carcinoma of high grade.
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Fig. 3. (A) Immunohistochemical staining for Ki-67 in urothelial carcinoma of low grade. (B) Immunohistochemical staining for Ki-67 in

urothelial carcinoma of high grade.

Table 4. DNA topoisomerase Il-@, Ki-67, and apoptotic index in 73 urothelial carcinomas of urinary bladder

No. of cases Topo ll-& Ki-67 Apoptotic Index
Histologic grade
WHO/ISUP PLMP 4 1.20+1.07 9.08+9.25 1.15+0.60
Low 35 3.15+3.77 1466+9.74 207257
High 34 9.87+6.99 35.14+18.49 6.43+2.37
p-value 0.0001 0.0001 0.0001
WHO 1 16 5.18+4.94 18.29+16.55 3.19+294
2 48 4.96+4.86 22.66+16.72 3.52+3.03
3 9 14.38+10.12 40.42+18.20 8.39+1.46
p-value NS 0.007 0.0001
Invasion
negative 46 3.77+4.66 176141532 2.78+£3.07
positive 27 10.27+7.05 34.60+16.93 6.20+2.41
p-value 0.0001 0.0001 0.0001

PLMP: papillary neoplasm of low malignant potential, Topo Il-a: DNA topoisomerase II-, WHO: World Health Organization, ISUP: International

Society of Urological Pathology.

Table 5. Correlation of stage and DNA topoisomerase II-a, Ki-
67, and apoptotic index in 25 cystectomy specimens of urinary

bladder

Ao] AATHp<0.05, Table 4).

Hol2te| A

No. of cases Topo II-¢ Ki-67 Apoptotic Index WERAASS A8 WO o5e)2 Ao R 3 Wy)gke] B
E/H 13 éggf;;g ggif?;ﬁz ;?gf;:ﬁ o]+ DNA topoisomerase [I-¢ GMA 4+ W7] Ta/T1-T4
3 8 7.56;8.21 21.26;19.09 6.61;3.62 oA Ztz} 152+1.18, 6.35+857, 7.56+821, 7.56+8.21,
T4 3 10.77£7.45 25.70+13.28 7.67+0.58 10777452 %7]7]’ %7]’?—._]’-?% oA =] 427} %7]"3]’% 7,51%"’%
prvalue NS NS 0037 Bopl ARAT FARRY FAUE YT, K672 o

Topo Il-@ : DNA topoisomerase |- @. Al BAEHAQ F9442 stk AMEAPEAL A= Ta/T1-T4
oAl ZtzF 158+1.14, 517%3.01, 6.61+3.62, 7.67+058% &
W 2G99 vl 7o % DNA topoisomerase II-¢ Atz el feAdo] AATHp=0.037, Table 5).
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Fig. 4. (A) TdT-mediated dUTP-biotin nick end labeling (TUNEL) assay for apoptosis in urothelial carcinoma of low grade. (B) TUNEL
assay for apoptosis in urothelial carcinoma of high grade.
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Fig. 5. (A) Correlation of DNA topoisomerase II-@ and Ki-67 indices in urothelial carcinomas of urinary bladder (p=0.01). (B) Correlation
of DNA topoisomerase - and apoptotic indices in urothelial carcinomas of urinary bladder (p=0.01).
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DNA topoisomerase II-a QARG Ki-67 GAR|49]
correlation coefficientt 0574321 topoDNA topoisomerase
I-a GRS JBATE 06542 BF AT f240)
AATHp=0.001, Fig. 5).
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