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Expression of bel-2 Protein in Colorectal Adenoma and Adenocarcinoma
- and its Relationship with p53 and Apoptosis

Aeree Kim, M.D., Seong Jin Cho, M.D., Nam Hee Won, M.D.
and Yang Seok Chae, M.D.

Department of Pathology, Korea University College of Medicine

Either increased cellular proliferation or decreased death might result in an expansion of their
numbers in the oncogenic process, Cellular apoptosis represents an autonomous suicide pathway that
helps 1o restrict the cell number. However bel-2 and mutant p53 inhibit programmed cell death. To
determine whether the bel-2 gene is activated during colorectal tumorigenesis and whether it has
any relationship with p53 and apoptosis, we studied the expression of bel-2 and p53 in the normal
colonic mucosa, in the adenomatous polyps and in the adenocarcinomas using the immuno-
histochemical method. Also we evaluated the status of apoptosis using the in situ end labeling method.
The bel-2 immunoreactivity was restricted 1o the basal epithelial cells of all normal colonic mucosa
and they were expressed in all adenomas and 86% of adenocarcinomas, especially in the superficial
lesion of some tumors, Mutations of p53 were not found in the normal colonic mucosa, but
they were present in dysplastic cells of adenomas (52%) and in cancer cells of the adenocarcinomas
(47%). Apopiosis was confined to the tips of the normal colonic mucosa. It was more easily detected
in the p53-positive adenomas than in the p53-negative adenomas (p=0.010). In the adenocarcinomas,
the findings of apoptotic process are not related with p53 mutation (p=0.3) and bcl-2 expression
(p=0.187). p53 and bel-2 are probably one step of several apoptotic processes in the adenocar-
cinomas. (Korean J Pathol 1997; 31: 417 ~426)
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HE =l Mxe] F43 Mxe Ao 71
ol £3Hg9 =H¥o| fAsz ¢t a2 old
Hglel gale AEs F4Ho] FrietAt ME2
Arpe] Fawpd M Ee] Frl Frisle] F4E o
HalA el AE2] 43 4Yalg =2"se dig)
BEolz HEe] Aaly}l Z4E zalu= §Ha
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&t FAREe] gl olF bel-2 FF FHA
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el FHE ZERS AFE e =2%53, dole]
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¥ o] AR A v 2o 2ay |8s A8
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AH Y Faddd Fok Gl " oy s}
A #AH T #HEHA JYgEE FHAAH T¢
whallof] Flojdtcla Azhslaglel™, $hH psie]
ol MY Foll 7Ha 4 2R = FAH2 o]4
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asdedHE flolzle] DNA £4be] gl HEE G,
el AlEs3-E AAAAH =5 DNA FE FE
a7t 27hed 759l apoptosisE Y277
ub, Ho|8 ps3S apoplosisE A& bel-2 Fak
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HEeE e g BAlsla o] d¥o| HE2] apo-
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p53 ghefel] gl Skl mouse monoclonal anti-human
antibody(clone DO7, Novocastra Lab)3, bel-2 chade]]
gt &M<= mouse monoclonal anti-human antibody
(clone 124, Dako)s AHEs}3aL, apoplosiss ApopTag in
situ apoptosis detection kit(Oncon)E- o] Ao},
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A2 2)#H lem vgkEt lem ¢4, 2em vUle g,
olg4 HEol wie} low grade?} high grades H{F
ahed e,

2) HYEEASE Ho: =gl 235 s
ehglofl FEofy =AEF 4Hum FHZ AHE Eof
ohE 8 e s Aleesic

bel-22} pS3 <42 labeled streptavidin biotin(LSAB)
W E ol 8l d4E AFPssck xyleneo 2 w@
et d F O100%, 95%, 70% LFLo Az o
H rAEich 3% TR AR 904 peroxidase
& A FHRTE FARdd. §2 FEs
S7HAF17] flsted pH 62] citrate h3efe]l B3
121°C amtoclavee]| 4] 20 27+ 2 2ldt F S$42}qic).
wite| =& Blocking reagentel] 537F whE-AlZch
bel-25= 1@ 40, p33E 1 @ 752 8447 A4S
elalglal 5F'Cell syl WA F ordEn e
ofel] Welck SAz=gd4e daaydi4l nonim-
mune mouse saline2 = Hzlstck o)X E biotiny-
lated anti-rabbit and anti-mouse immunoglobuling- 10
At WhEA A aldt B, streptavidin peroxidase 2
1023 Heleigich 4] & substrate chromogen solut-
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I0E-7F ahsy=el| whx]slgich phosphate SHEHo g
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2 4% E Mayer's Hematoxyline 2 o =] A&l
at Eqlalsdct.

4) MY EEHEE HMN apoptosis FHAYo T
H: bel2e 47 AEe =38FH LIEIE B
Ao Heel wap ofFA(l+), TEE YHE ),
Aok )e g Baeha, psagd a3 s A 4=
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s} et

apoptosisy= # o] 4e] FalslAd] 5 AEFe =3
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A 2 A47E Qe FEE A g ge] F ol o
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A=l MES] 7§ Mo HEES S
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bel-22} pS3g-okchuie] wbd Abo)g] ARkl 2z}
Fokchuo] wlEl AT apoptosis WHE T AU =T,
AF Aokt 7he] BAE Chi square test® 548
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1. Ye| EEEH B aH

AEL 2717} 1 em o]kl Zle] 206, 1 cm o]
42 em wgkel A2 Sef], 2 cm o] 4Fg] A2 ded3
3, o] F 24 HFe| edl, FRAIHE 14,
o)zl sbabdFollel =, o84 Axel ufl
ST o|HAE Hol Ho| 8, ASF ol¥A4E
Holyx AHe| 2leglel, Mohd =z shH Hi} e
il REHHe] 26, TFE FHE Hele 3le|
260f], #E#Ee] 265 o], /NF Duke 57 HE
B A H77) 16, B W7 36, B, W7l 24, C
W 7] &= 18eflsic},

2. M =X 84S HA N apoptosis HA AH

1) bel-2 T I bel-2 Fobehaf 2 o =] <
A¥ AE okddog FlEsigel, 7 oo vich g
T2 Hfo] ARG, o] YEFFE FTAF 4
dokds Hglow o]Fle] F& HE oz o]
%] ¢l c}h.(Fig. 1) = ganglion cell® SkAWb2-3 Wech
(Fig. 1). F4 =72 A el £d4g 7135
ofl A wWEEw(Fig® 1), 29 2] H4F 2E =il
FET e 1nre] u#HES H¢la(Table 1), 4%

Table 1. Bcl-2 expression in adenomas, by subtypes,
dysplastic grading and sizes

Total

Megative 1+ 2+ 3+ No* of case

Subiype 3 17 9 29
villous 0 0 5 1 ]
tubulovillous 0 1 0 0 |
tubular 0 2 12 8 22

Grade
low ] 2 12 7 21
high 0 1 5 2 8

Size

~1 cm 0 2 11 7 20
12 cm 1] 1 3 1 5
2 cm (1] 0 3 | 4

MNo*: number
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Fig. 1. Immunchistochemical staining for bel-2 in human colonic mucosa and adenocarcinoma,

A) The follicular mantles revieal intense stmining bt getmmnal centers reveal negative staining. Tubular adenomas display
diffuse bel-2 immunostaining and more intense reaction at the bomom of Cr¥pL.

B) Guanglion cells in the colonic wall show positive staining.

C) In the normal colonic mucosa, the positive staining is confined to the Tower crypt and lymphocyies.

D) Malignant colonic glands dememestraie diffuse cytoplasmic immunostainin g for bel-2 profein in the adenocarcinoma cells,

30 25«86 el A WEE 9l 2 r](Fig.1), Dukes
7]l b B B Ao Gl cHTable 3.

2y p53 EFY WH: pS53 Fobchd S A di=Te
Ae dsA gekend, 432 FF 290l Fo15e]
(52%)ellA =G, oF FEH HF 6ol F 3
dl(50%)el 4 GEgen], o5 BEF IkE qf

A4S RArhFig 2Table 2) gradee]| mel4]s 3t

wo] o]§4E MAGS ps3 SUTeo) LHs|E
AE7 Be AYE W FReuy SAGA 2

2 glelchip=0474)(Tablc 2). A% 30dF 14|
(47% el A B s]gehFig. 2)(Table 4).

3 apoplosis HMAH: apoplosisE= A =T 4
affoll A4 Hxhel s BEAEgon], HL2 20
djg] dAF F 19dlellH SHENESE AEA, o] F 1]
of)(38%)= FiFel, Bol28%) He 2 3
glo] EFAHog HiEz FHd4 apoptosiss W
vk 10e](34% 1 apoptesis?l TR A opebvh A
ShE A ool LEwaEldHez dab=gichFig 3.
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Fig. 2. Immunchistochemical staining for p53 im the villous adenoma and the adenocarcinomea pd3-positive nuclear
staining is in the cpithclial cclls of a villows adenema(A) and adenocarcinoma(T).

Tahke 2. pS3 eapression in adenomas, by subtypes, dyspl-

astic prading and sizes

Negative Positive I;f;tzlf S
-3% ST -

Subtype 14 B 7 29
villons 3 1 2 &
villotubuar 1] 1 1
tubular 11 7 4 22

Cirade
low 11 T 3 21
high 3 1 4 B

Size

-1 cm 11 6 3 20
-2 cm 2 l
2 cm 1 { 3 4

Mo*: number

vk AR el BEE A2 AsjsPE 184
A2 A 23A]) HEe FFe .z gasglor M
E e ®T a1l tsee|gvk Adodells bel-2Fokct
wj2] HbEe] SFE apoplosiszl @A gisleood
(p=0.187HTablz 5), AEFoll4]+= p53 Feiridgde] 3]
= AFelA apoptosis VieRAE 7 o Hder)
p=0.0100, whellal= p53 chlHF apoptosiszhed

Takle 3. Pathologic and clinical parameters and bel-2 ex-
pression in the adenncarcinomas

Negative 1+ 2+ 3+ Total

A 0 0 0 ] 0

Dk’ B 1 1 1 L 3
stage B 0 ( 0 0 0
Ciy 1 3 4 | 9

C; 3 7 7 1 IR

D 0 0 0 0 0

wll | 0 ! ¥ 2

Grade moderaee 4 11 2 25
poor 0 3 0 i

Sol4 AL $1% K Tablc 6)
T o#

bol-2 £ofrhu]d 24-kd2] ghd A apoptosis T
o= 2l Qe s=t, AZa A v 2E
c|olg] opel] glawel. o] Eopubele Y Ao
A T B glE X Toldy ekl L
WAk, of Eape]e] gl e whHe] oehar,
FA2 B AdA] FuAEE Yale] el yimis)
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Fig. 3. Apopiag labeling m the nommal colonde mo-
ok, tubular adenoma wnd the adenocarcinoma.
A) In the nommal colonic mucosa, marked labeling
at the dps of villi is notcd{amows).

B) In the mbular adenoma, oceasional nuclear sraining
is nored in the base of the mucosa.

C) In the adenncarcinoma, nuclear sm@ining is nobed
regardless of the site of the mucosa.

Table 5. Correlation hetween the oxpression of bel-2 and
' apoptosis in ihe mdenomas and the adenocar-

Table 4. Pathelogic and clinical parameters and pS3 cxp- SO i
ressiom in the adcnocarcinomas “"'--wﬂpnpmsis ) -
ht'l':iﬂ_ﬂm Negative  Posidve  Toral  povalue
Megative  Positive Taonal - L
; — - U 0 0
A it 0 0 Adencinan | + 2 1 3
B, I} 3 3 21 12 5 17 0941
Drukes’ B: { 0 0 I+ 7 2 9
stage L] 7 2 9 Total 21 5 e
Cy 9 9 18
D 0 0 - ? 2
well 0 . 2 Adeno- 1+ 3 B 11
o carcinoma 2+ 4 H 12 0187
Girady moderata 14 I 25 3 2 0 2
2 18 30

poor 2 1 3 Toual I
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Table 6. Correlation between the expression of p53 & apo-
ptosis in the adenomas and the adenocarcinoma

‘E'“H-\.

A is . ..
Megative Positive  Total p value
p53
Adenoma 12 2 14 0.010
[ 9 6 15
total 21 8 29
Adeno- - 5 11 16 0.3
carcinoma  + 7 7 14
total 12 18 30
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&4 ZHAT5L o] Fokchule] wls)a) ghed™
o] ZFokehul]e wighub ol H|E2] FAE EAHEH
A7) 7| b AlEe] pHs fdAAF] A apoptosis &
Ao ze FHokubae) Feddleh bel-28] wpgbH
& odae Ha F ul418)(gig2l)el] 2oL
i Agleled, o2 e LEEF ofg dxES
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sz FHAR dal d4F 302 Fg=FHE oY
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dhe] v}53 P HEE el
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