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An Analysis of p53, bcl-2 and Ki-67 Expressions, and Apopfosis
in Rectal Cancer: Their Correlation with the Tumor Response after
Preoperative Radiochemotherapy

Jinyoung Yoo, Su Zy Kim', Hyeon-Min Cho?, Sung Whan Kim', Hyung-Min Chin’,
Jung Yong Lee, Jun-Ki Kim?, Seok Jin Kang, Chung-Soo Chun? and Chang Suk Kang

Departments of Pathology, 'Radiation Oncology and 2Surgery, The Catholic University of Korea
College of Medicine, Seoul, Korea

Background : Preoperative radiochemotherapy (RCT) has been administered for locally ad-
vanced rectal cancer to increase the therapeutic benefits, and to preserve the sphincter in low-
lying tumors, however, tumor responses after RCT are variable. Methods : Apoptotic index
(Al), and expressions of Ki-67, p53 and bcl-2 were analyzed in pretreatment biopsies from 69
patients with rectal cancer by immunohistochemistry. Tumor response was graded in surgically
resected specimens by using a three-scale grading system: no response (NR), partial remis-
sion (PR) and complete remission (CR). Results : CR was identified in 19 cases (28%), PR
in 24 cases (35%), and NR in 26 cases (38%) of 69 cases. p53 protein was expressed in 49
cases (71%), whereas bcl-2 was in 42 cases (61%). The pretreatment Ki-67 labeling index
was 65.4123.4%. The tumor response was not associated with any of these markers. Tumors
with CR/PR showed a higher Al (0.84 0.84%/0.66 1=0.52%) than that of tumors with NR (0.58
+0.54%). There was a significant correlation between tumor response and the histologic dif-
ferentiation (p=0.008) or recurrence (p=0.039). Conclusions : The Al revealed a tendency
to increase in tumors with CR/PR, while expressions of p53 and bcl-2, and Ki-67 labeling index
had little direct association with tumor response.
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Japan) & 1087 WA F, A1F 95402 384 33] 4o
W3 streptavidin peroxidase detection system (Zymed, San
Francisco, USA)S ©]&3} biotin-avidin £¢] 2%S &
stk oAl Aoldl F DABE o434 1087 WA the
Meyer's hematoxylin®.Z JZHM-& ek A 2oz
p539] ThElAE oPo] SHR1E fk A2, bal-29} Ki-679]
delHE B 29S olgadth &4
A o AR

el
T3 sl
MIZRIZAL M

ApopTag Plus Peroxidase In-Situ Apoptosis Detection Kit
(Chemicon, Boronia Victoria, Australia) g AM:-3tgth ¥
¥ 23 Aus gueiste] i dee® F4A17) $ phos-
phate-buffered saline®] 5&7F FUTH} A-2A ZZH oA
K (20 pg/mL)$F 1587 vhSA)7)7 A3 ch I3 e 3%
SHUSKRA 50 ARl MV SIS AR §

M A3 Equilibration BufferZ 10%7F 48] & 37C &

71914 TdT 9 1AI7E FF ¥hSAIZ] o &4 WheS %Z] "l
7)13 A0 anti-digoxigenin conjugate®} 30&7F WA Zth
a8 9)3}e] peroxidase substrateZ GA18FY methyl green
o2 gz ANt P X oRE HE 2HS e W

A AT E BT
WO g ZAAERT A4 ERES TdT &4 S A &1
Uz 593 3

ol
2

wo) et EYHOE s Az
& Fo AN WY 3ol Fo] B AOE
Ehte 498 PYOE BEIAGT, p53h bel-29] AS P
917 40008 Al 349 A £ AL ok 2
WA AL £7 2% A0l ol L2 vehizien 1
Ak 1% WY T SAOE BRI, KirhT ZAATE
a4 AES) Dt B8 35710 1000 Akl 10007he)
FF AL 3 o] N0 AT ALY 55 Ao] Ee
stk AZARALE S} Bl Gbel 2 ol ol
8] 400 AofollA] 55 5

_l>~

Q714 Aol sh EE ole
27402 Uslel SIE A9E AdEel AEES NEeE T3
[ex]
AR

EA st AL SPSS version 115 (Chicago, USA)E o]
S3te] Mz A gl Aol 9|3t p53 E bel-2 T W, Ki-
67 FAA, A ZAFEAA o} 7 Bl g ol F QaEe] B
Apdset o w7kl Ak AAIE Pearson's X7 testZ 4

193, 9 45 005 no 2 3t

of

g 1

WX & 3}
w2 694 ZheH|, WA S Asi= 19¢0(28%),
T 249(35%) 2 WAAser 2 WS 434 (62
HRST1.0 964 (38% ) ATH Table 1).

Z 699 T GAE 379, dAk= 329ellon Hi ol
604 (31-81A4)) Atk %9 A7)+ 5 cm "])¥Ho] 384](55%),
5 cm O] 314)(45%) gtk A Hans yiHE Aot

to i

A Wb Eer oWe AslE & x4
(28

3]

=S

%U o

r=

% 2090(29%), TSR3t AL 444(64%), A3}t ALE
501]( %) ATt AAsGEEGA S ATE T2 1349(19%),

[e]
T3 5491(78%), T4 241(3%) A3, HZA Heo|7} dAls e 7
S 280)(41%) Gtk F APES  d® fI%la 4 7|2
U A AP Rk ARk 40 7F HEAE ST o]E AAE
7HEH o), A3, FY9 A7), A& A=t HEA Ho] oF
= T YeRd 933 #Eo] gl I8y &=
28k B35 (p=0,008) & AWH(p=0.039) = &% A X5 o
O = fFogt AHIAE BAH Table 1).

3]
p53 T AL ol FF o] glon] AlxAeAs

Table 1. Relationship between clinicopathologic variables and
tumor response to radiochemotherapy

Variables No. (%) NR PR CR  p-value
Age NS
<60 40 (58) 9 11 9
=60 40 (58) 17 13 10
Sex NS
Male 37 (54) 15 12 10
Female 32 (46) 11 12 9
Timor size NS
<5cm 38 (55) 16 12 10
>5cm 31 (45) 11 12 9
Differentiation 0.008
well 20 (29) 3 9
moderate 44 (64) 9 14 11
poor 5(7) 4 1 0
Tumor status NS
T2 13 (19) 4 2 7
T3 54 (78) 22 21 11
T4 2(3) 0 1 1
Nodal status NS
- 41 (59) 16 14 11
+ 28 (41) 10 10
Recurrence 0.039
- 65 (94) 22 24 19
+ 4 (6) 4 0 0
Total 69 26 (38%) 24 (35%) 19 (28%)

NR, no response; PR, partial remission; CR, complete remisiion; NS, not
significant.
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Fig. 1. Immunohistochemical staining for p53 in rectal cancer de-
monstrates diffuse strong nuclear positivity.
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Fig. 2. Immunohistochemical staining for bcl-2 protein shows a posi-

tive reaction in tumor nuclei.

Fig. 3. Immunohistochemical staining for Ki-67 shows intense nu-
clear staining.

nhgo] AR Y FH A A EAME S0l
AYE 699 F 499(71%) A FdIUL, 204(29% ) A
Aol tHFig. 1). CR 199 = 1391(68%), PR 249 =
184(75%), NRT 269] 3 1841(69%) oA ¥4 wr-S B
3 ol BAAHORE frolstA] et Table 2). F%2 A7),
A Este g H7le] mE ps3 v Wl HJES B
3H4 1o 4do] gt Table 3).

bel-2 T W2 dlof FakElo] I 42¢](61%) M &

Fig. 4. In-situ immunostaining for apoptosis stains apoptotic cells.

dollem 27¢1(39%) A &/doI Tk Fig. 2). CRZIA] 13
ol (68%). PR*IA 1161(46%), NR*el1A] 18¢](69%) ol A ¥
A LEE BT ol BAHOE foalA] ¢Fkth Table 2).
ZASY 23T 2 W) uE bel-2 & 2E HET BA
SHAQ1 ool (kv T A7 E5 Nl
7F S7ksk e FAH 0 R f-9etth(p=0.021) (Table 3).

Ki-67-& Ax8e Fglo] A=l om(Fig. 3), Ki-67 #4]
AFE 654+234% At} CRT, PR, NRIOIA 2+ 682+
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Table 2. Relationship between p53 expression, bcl-2 expression,
Ki-67 labeling index and apoptotic index, and tumor response
to radiochemotherapy

Table 3. Relationship between clinicopathologic variables and
p53 expression, bcl-2 expression, Ki-67 labeling index and apop-
totic index in 69 rectal cancers

No.(%) NR PR cR P
value
p53 NS
- 20(29) 8(31) 6 (25) 6(32)
+ 49(71) 18(69) 18 (75) 13 (68)
bcl-2 NS
- 27(39) 8(31) 13 (54) 6(32)
+ 42 (61) 18(69) 11 (46) 13 (68)
Ki-67 labeling index NS
(mean=+SD) 66.3+25.7 62.1£21.0 68.2+23.8
Apoptotic index NS
(mean=+SD) 0.58+0.54 0.66+0.52 0.84+0.84

No., case number; NR, no response; PR, partial remission; CR, complete
remission; -, negative; +, positive; SF, standard deviation; NS, not sig-
nificant.

238%, 621+21.0%, 663+257%% SA 3 Fo4L qgict
(Table 2). F¥e] A7, 2484 Esle, W7 9 AL oo
w2 p53 Tl W A EE AT foAdo] YIATH Table 3).
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4), B AZAEAAFE 068+063% ATh NRZOA] 058+
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AU TH Table 2). Eo Fo] 2484 Falert £255(0.38

+022 vs, 065059 vs, 081£0.75), ST} F+S52(0.15

57 vs. 0.69%
064) S7HIHMoY BF SAEE <9 ¢IATH Table 3).
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p53+ bcl-2+  Ki-67 labeling  Apoptotic

Variables No. (%) (%) index index
Tumor size
<5¢cm 38 29(76) 18(47) 63.0x27.8 0.70£0.54
=5cm 31 20(65) 24(77) 704+£20.7 0.78+091
Differentiation
well 20 13(68) 4(70) 59.4+244 0.81%+0.75
moderate 44  31(70) 24(55) 684+235 0.65+0.59
poor 5 3(0) 4(80) 618%+115 0.38+0.22
Tumor status
T2 13 9(69) 9(75) 722+£19.0 0.72%+053
T3 54 39(72) 32(59) 6484234 0.69+0.66
T4 2 1(50) 1(50) 38.7+406 0.15x0.21

Nodal status
- 41 30(73) 24(59)
+ 28 19(68) 18(64)
Recurrence
- 65 47(72) 39(60)
+ 4 2 (50)
Total 69 49(71) 42(61)

6471256 0.79£0.69
66.3£19.9 0.49+0.47

65.6+233 0.69£0.64
6191266 0.50+057

*p=0.021; No., number of case.
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