FAEABIIMHERRERIE 38
K.CP.S Vol 11, No. 3, September, 1995

07 2 erol A ol 3214k p533}
PCNAM- o4 7}e] b

Hibof ot 2|dpelel sizbabad B wsrad”

Fr

ZEE - HdE - §EE - 0|2
HEgA - S=28-d8 T

= Abstract=

Prognostic Value of p53 and Proliferating Cell Nuclear
Antigen{PCNA) in Colorectal Cancer

Jong Chul Kang, M.D., Sung Pil Jung, M.D, Kyung Yul Hur, M.D., Moon Soo Lee, M.D.
Hyung Chul Kim, M.D., Ok Pyung Song, M.D. and Chang Jin Kim, M.D.

Department of Surgery and Pathology®, Sconchunhyang University College of Medicine

Tumor development appears to arice as a result of the mutational activation of oncogenes
and/or the mutational inactivation of tumor suppressor genes. It is that several genes were as-
sociated with colorectal tumorigenesis. Among these genes, p53 gene is located on the short
arm of chromosome 17. Alteration of p53 gene may be associated with prognosis of colorectal
cancer. There is a strong link between colonic proliferative rate and colon cancer risk. Prolife-
rating cell nuclear antigen(PCNA) has been thought to be a marker of cell proliferation, which
appears in the cell nuclei during specific phase of the cell cycle. PCNA and p53 protein were
detected in paraffin-embedded tissue from 48 colorectal carcinoma by immunohistochemical
method and expression of PCNA and p53 protein were compared with clinicopathologic find-
ing. The results were summarized as follows.

Below 60 vears old age, p53 was expressed in 72.7%(16/22, P=20.05). The p53 expression was in-
creased in cases of poorly differenciation and left colon cancer. PCNA was expressed strongly
in 66.7%(32 48) and expressed weakly in 33.3%(15 48] High grade of PCNA was increased in
moderately differenciated carcinoma and left colon cancer. The p53 expression tended to be
associated with age, but p53 and PCNA expression did not correlate with other prognostic fac-
tors.
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Table 1. Characteristics of patients

~7}EA 8] 690:dj ZAetol s «Fl7st pbizt PCNA dek§ats vl

% )elgich, 6041 el&hs] FellA] pb3gde] 164 (T2.7

N . o, )2 G0 elste] Fela] p53 wEe] wated, 6l
Parameter Class Number(®%)

_ 4 elske] Fell4] pS3 uhE ekdde] To(26.9%)=
sex e i';'i*g:; p53st tholsh BASHA §ol48 BT & e

emale .

(P<0.05). v}ol=] at2 PCNAWHL o WHIs
Age below £0 2245.8) A galFeld ulagh $EF we] Fox, FAHA
above 61 26(54.2) so1de elejch(Table 2).

Histological Well 15(31.3)
cell Moderate 27(56.2) 2) ZE&N ME 2252 p5d, PCNAWH
differentiation Poorly Gi12.5) g W Aagele] TAstd AELH YE: $sjat
Anatomical Left colon 37(77.1) (Well differenciation)e] 15+(31.3%), F#3hst
site Right colon 111229 (Moderatedly differenciation)e] 27 (56.2%), =
Lymph node Positive 29(60.4) wztel (Poorly differenciation)e] 6+(12.5%)=
metastasis MNegative 19(39.6) AEsc), AE EHErl FESE p53ut#le] 7Had}
Precperative <5 25(52.1) At ekals HedPglen EAEE fo)dE gl
CEA =5 23(47.9) PCNA¢ Z$& Hajolal R34 3 T
p53 Positive 23(47.9) 294 (69.0%)2 FaEgen, 53 FLakgedy
EXPression Negative 25(52.1) PCNAS = weFe] 2719 21& T & sl
PCNA High grade 92(66.7) (21, 77.8%), %4i]':’5':| He e izt {Table
EXpression Low grade 16(33.3) 3

Table 2. Correlation between age and p53, PCNA expression

pad PCNA
Age

Positive{) Negative(%) High grade(%) Low grade(%)
below G0 16(72.7) 6(27.3) 14(63.6) 8(36.4)
ahove 61 7(26.9) 19(73.1) 18{69.2) 8(30.8)
P value < 0.05 Mot significant

Table 3. Correlation between histologic cell differentiation and p53, PCNA expression

mﬂﬁ

Cell ~ pad PCNA
differentiation Positive(%) Negative(%) High grade(%) Low grade(%)
Well 4(26.7) 11(73.3) 8i53.3) T46.70
Moderate 15(55.6) [2(44.4) 21(77.8) 61(22.2)
Poorly 4(66.7) 2(33.3) 3(20.0) 3(50.0)
P value Mot significant Not significant
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e R Alabgbe) sREra ¢ 28 wal, Abel A
shefl 4] Bedl(16.7%), =& ket 30(6.3%), & =
Aat 401(8.3%), SAF ket 1241(25.0%), 2zt 21
(43.8% )2 A= gdch. p53 el shdl Hakgh 3
A(75.0% )04 dHEFe] FohE weld FAEA #
#lde glgich. PCNA ag8re a8 dAalsl 44
(100%), St A=k 84 (66.7%), =Ast 14+0(66.7%)
owteldiert gotedt A fode ggdo
(Table 4).

1) YuE Hol=h p53, PCNAYLS

A W zlakalol 4 qlubE Helr} gl A7) 29
A(60.4%), o A57E 1099(39.6% )2 = g},
podttd ok i qlubd Helr) ol A7) 14+4(48.3
%) Sl ATF 9+ (47.4% )2 BE=Egy, PCNA
abeE qlabd Helrh glye HSsb 18«4(62.1%),
e AF7E 146(73.7% )2 Babsgdck 2lakyd #Ho|
2} p53, PCNA el 43 gfeojde glgcl
(Table 5).

Table 4. Correlation between anatomical site and p53, PCNA expression

———eee o

pa3d

——
—mi. L

PCNA

Anatomical site

Positive(%) Negative(%) High grade(®) Low grade()
Ascending 2(25.0) BITH.0] 4(50.00) 4(50.0)
Transverse 2(66.7) 1(33.3) 2{66.7) 1{33.3)
Descending 375.0) 1(25.00 401007 O Q.00
Sigmoid Bi41.7) T(R8.3) 8{66.7) $33.3)
Rectum 11(52.4) 10047.6) 14{66.7 ) 7133.3)
P value Not significant Not significant
Table 5, Correlation between lymph node metastasis and p53, PCNA expression
Lymph node p5d _PEN'J"
metastasis Positive(%) MNegativel(% ) High gradei®: ) Low grade(
Positive 14(48.3) 15(51.7) 1&8(62.1) 11437.9)
Negative 9(47.4) 10152.6) 14(73.7) HM28.3)
P value Not significant Not significant
Table 6. Correlation between CEA and p53, PCNA expression
Preoperative pad PCNA
CEA Positive(%) Negative(%) High gradei® ) Low grade(%)
CEA<S 12(48.0) 13(52.0) 15460.0) 10M40.0)
CEA=5 11147.8) 12(52.2) 17(73.9) G26.1)
P value Not significant Mot significant
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DNA2] hypomethylation, 5q &, MCC(Mu-
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PRS- S B T ol S =S e e R
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mal :
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o2 4= AT HAHg Hobef Ay Ao
qhEich, e)2fgh APHERERE Fopgde] Y AER
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aioh =, ScottE, Bell®', RemvicosH™'2 %]
#lef] 2} ps3 WAL Aeo)7} dled 50348 W
g4 A4)ect A5 (aheg 9 Sab HAg 23 )el 4
p53 wde] Eobx dgct ColinE"' g 23 f2
cf el 4] p53e] W2 ez} gcla ¥ aEgct A
AlEo) HAabell My oA 9 2t A elrt HE
(604 =]5t)2] p53 wale] Frig & A
20932 (p=0.05), W7} s A e 2)abel|
p53 2d#le] Esbch o)= Colin$™2| F3a 3he|
923} a9 £Eo] YESHo FLo| Hhn
& & gledct Sedwlo] p53 FHAs) wE F47)
& 2SEE nol FYod Feslo] ARl e
ghth spglof B EE, Seott £5 7, Stan-
ley5*'& ph3s HE 2as -=~'|la+l ol gt zlﬂl?r il
chan Barslgich, AHabEe] dasds ME EEET)

278 p53 weloe] FAsts okbE Byo, £4
gtz gojgh dle|= Helz] ehgbch w7l ph3 W
7} exbe] glcks Ba®s) giche BataERyL g
ch. HapFe watelde gutd ol ps3 WA
Fikelg s 3 CEA ¥ e S-elad.

N2 dEF7)el wad = o2 8 o)
PCNA«| 3§ «oAy-datEe] 1984d o]F ¥is7]
s|zbabgdc}™, PCNAE HEF71F S71 F7]4%
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d 3= Magh DNA polymerase d(Delta)el
¥ & el '@, PCNAE Az F454 o4
siod 222 F AR BETG S48 FoF
4] b AFpA e deld gesjire,

— 303 —



— R ABATM A I T I 3 -

s g g ol fsle] wezmalsietsy wyo 2 g}
shabar ajedabdl 2labeb b sbcl™®, Onne S e
°|7} HE5F wWale] Frlgtcla slden), AAEe
Fapell = je)2} PCNA®gERpe] Abybye ghaba)
T WHrh. Tanakas™-2 Autelss #A9g oz
Y AlAdabela] olmbal welvl olSuf, 4T Rl
H&dW PCNA ##&e| v Hycly waspec),
Teixeirad"' ¢ =3 Holzp gl2of, 7+ Ho|7} 9]
o, 2eEja AE PIEr) ohErE Agighe) wWed
(Invasive cancer margin)ei 2] PCNA sH4igo)
A vhebstobar #hgict, Al-Shenebers' & Duke
H7lel PCNA 8@ abe gighe] glzlul, ajutz) o}
= g2 Nl o dzE fadbchn ¥ovEly
b Mabesd dx Palres el F55)ekef 4
PCNA ag@F2] ¥zt ax, 58 FEgqkdy
q EA e, BAeE $2g Ho)E B
ol 2] gabeh @ Aeha] ]z def 4] p53e] wbH I S
5hA shal Hak Sab dalal Aabel ] aowbedzs] st
#lms}l mabe} EAIY feo4de glizich o=
Helst &H CEARAME 43 fade fae
T w4tk Fedvie] p53s] weidcel PCNAS 2
Hite] Adzddde oigt ¥vE, Mereers' 2
p33 T FHabell 2l PCNA =h#io) oiajgich
3 Bastget, #AlEs] Aged e FolEE abeld
Helz] thabel, Mg wone]s] ojzk g5l a)aba} gk
Ahe] Soa] f@F|vke] SFE e Ao} Y25
o gl Tape o] feola]n] gheba|ul r|Esl @ a)
el po3st PCNA w#e| sfjubel} fhZ=g3) =3t
o] 91& o2 AztEe slaly =gko] P abelw
Mol odfrl Wad e n gyl

2 =

p53st PCNA(proliferating cell nuclear anti-
gen)7t oA 9 2gste] 2|E o Eqlzlel Ayt
U E atel®r] #ls] 1993y | wye 19943 |2
H7hA] ok 235t FH%c e m Hebwl flof 3] Yo
daAAgte g fauke g3} 484 F 4o mal
0 o2 F o]dst p537 PCNAF ez a|dst
A Ao B sk o]F 7| fat gl 2aiate)
o F-alabd vhe], A dx BEw alda ae] &

d CEA@st wlaste] chist 3te Asbs odgio
p53 'l 23+ (47.9% )l 6041 olabel 4 16
(72.7%, P<0.05)]31ch A% Wsber) s o

2|3t A% oiababels] p53 wWele]  Zv)apwich
PCNA+ Jdb#e] 32+(66.7%), *wale] 16=(33.3
Slelddel FEFHskel o zeln #HS dlwkale) 4

PCNA vgaifo wixrp Zrbsede),

ol e] Atz Huf, p53& Jeleb ki oA
v p53dt PCNAG= 2 dba] o fqlajel Soal wlyl
del gl Aem Ptsgdeo, 4l o Falafs)a
el el gk dtoh dFF Al il g)sl Foad
WAE FE rdElelek & e bl

REFERENCES

1) Alexander R], Buxbaum JN, Raicht RF: Oncowene
alterations in  primary human colon  wmors,
Crastroenteralogy 910 1503, 1986

2) Al-Sheneber IF, Shibata HR, Sanpalis ], et al:
FPrognostic significance of PONA expression in colo-
veclal cancer. Cancer 7 N6 1954, 1993

3) Baker 5], Markowitz S, Fearon ER, et al' Sy p-
tression of kuwman colorectal carcinome cell growth
by wild tvpe p53. Science 249 912, 1990

4) Bell 5M, Scott N, Cross D. et al: Prognostic pafue
of P53 over-expression and c-Bi-ras Sewe mulation
in colorectal cancer, Gastroenteralogy 104: 57, 1993

5} Bravo R. Frank R, Blundell PA, et all Cwiin
PCNA is the auxiliary protein of DNA polvimerade-
a. Nature 326: 515, 1957

G) Cattoretti G, Rilke F, Andreocla S, et al: p53 ox-
Pression i breast cancer. Int | Cancer 41 ITH,
1988

71 Esrig D, Spruck CH, Nichols PW, et al: £53 nucie-
ar profein accurmulation correlates with mudalion
in the P52 gene, tumor grade, and stage in Madder
cancer, Am [ Pathal 143 1389, 1993

8) Fearon ER, Vogelstein B: A genetic mode! for colo-
rectal fumorigenesis, Cell 61: 759, 1990

9) Hall PA, Levison DA, Woods AL, et al: FCNA
immunolocalization in Paraffin sections: An {index
of cell proliferation with evidence of deregulation
exfression n Some neoplasms. | Pathol 1620 285
1990



—7b2d 2] Gl Abobel s A Falxte} phint PCNA 2 dsl s s] wla—

100 Ipgo R, Gatter K, Bartek ], et al: fucreased exfres-
siom of mufant forms of P83 oncogene 1 premary
fung cancer. Lancet 335: 675, 1990

11)Imazeki F, Omata M, Nose H, et al: p5.3 gene mu-
tations in gastric and esophageal cancers. Gastro-
enferology 103: 892, 1092

12) Inoue T, Yamane T, Park Keunsik, et al: Evalua-
trom of feofiferating cell in acute lewkemia wilh
antibody to PCNA and ki-67 monoclonal anlibodies.
Avch Pathol Lab Med 117: 969, 1933

13) Levine A, Momand J, Finlay CA: The p53 fumar
sy pression Seng. Natwve 351 453, 19917

140 Massimo P, Gordo WH: Over-expression of p53
nclear oncopratern tn colovectal adenoma. Br [ Can-
ceF A0 GR3, 1992

15y Mathews ME, Bernstein RM, Franza BR, et al
Identify of the praliferaling nuclear antigen and
cwdin, Nalwre 308 374, 1984

16) Medermott FT, Hughes ESE, Phil E, et al: Com-
Bavative resplts of surgical management of sruple
carcinomas of the colon end rectum: o series of
1939 fatienis managed by one sargeon. Br [ Surg
G 850, 10sT

17} Mereer WE, Shields MT, Lin D, et al: Growtd sup
pression Indwced by wild tape pa3 freofein 15 accom-
finied By sefoctive down regulation of PCNA ex-
pression. Proec Nat! Acad Sci 88 1838, 19917

l5) Nigro |M, Baker 5). Preisinger AC. et al: Muta-
Hous tn the P33 genme ooour 1m diverse fmman
fmmor Eyvpes, Nalure 342: 705, 1980

19V Onno T, Mark va Blankenstein! Abmovmal paticern
af cell praliferation in the entire colonic mucosa of
patients with clon edenoma ov cancer. (asiro-
enterology 92: 704, [URF

200 Ostrowski JL, Sawan A, Henly L, et al: p53 ex-
Pressron in hvman bregst cancer velated o surpvival
and  proowostic factors: on fmoeenohistochemical
study. J Pathol 164: 75, 1991

21V Purdie CA, O Grady ], Piris J. et all 5.3 expros-
stom m oodorectal fnmaors, Am J Patho! 138 BO7,
Tag

22V Remvikos Y, Laurent P, Salmon EJ, et al: 5/mu!-
faneoms monitoring of pa3 protern and DNA con-
tent of colerectal adenocarcinomas by flow cvto-
metry. Tnt § Cancey 45; 450, 1390

23) Richard H, Pierre L, Sylviane O, et al: Associgtion
af P53 mutation with short swrvivel in colovectal
cancer. Gastroenteralogy 106: 42, 1394

24) Robert A Weinberg: Oncogenes, antioncogenes and
flee wmolecular bases of mullisiep carcinogenesis.
Cancer Research 49: 3713, 1959

25) Rodrigues NR, Rowan A, Smith MEF, et al: p53
mutations in colovedal cancer. Proc Nall Acad 5ci
87: 7555, 1990

26) Scott N, Bell SM, Sagar P, et al: p53 expression
and k-ras mutation in colorectal adenomas. Gul 34:
H27, 19473

270 Scott N, Sagar P, STewart ], et al: p53 {n colovec-
tal cancer: clingcopathologic corvelation and prog-
sastic significance. Br [ Cancer 63: 317, 1991

28) Stanley R, Hamilton SR: Moleculor genetic
alteralion as pofential progmostic (ndicators in colo-
rectal rarvcimoma, Cancer Su pfle 69 1597, 1952

249} Start RD, Cross S5, Clelland C, et al: Delay in fix-
ation does not affect the immunoreactivity af
PCNA. [ Pathol 168: 197, 1992

90 Tanaka S, Haruma K, Tatsuta S, et al: PCNA ex-
fression corvelates with the melastatic potential of
siwhmcosal {nvasive colorectal carcinoma, Oncology
S 2) 134, 1995

411 Teixeira CR, Tanaka 5, Haruma K, et al: FCNA
expression at the invasive tumor margin predicts
maltenant pofential of colorectal carcinomas. Can-
cey 7303 475, 1994

32)Van Dan Berg FM, Tigges A], Schipper MEIL et
al: Expression of nuclear oncogene p5.3 in colon fu-
movs, Am J Pthol 157 133, 1988

33) Visscher DW, Sarkar FH, Wykes 5 et al
Clinicopathologic  significance of P53 immuno-
staining in adenocarcinoma of the breast. Arch
Pathol Lab Med 117: 973, 19693

34) Vogelstein B, Fearon ER, Hamilton SR, et al: Ge-
netic alterations during colovectal tumor develop-
ment. N Engl J Med 319 525, 1988

15) Weinberg RA: The action of oncogenes in the co-
tasm and nuclear. Science 230:70, 1385

36) Yamada K, Yoshitake K, Sato M, et al: PCNA ex-
pression in novmal premeoplastic & neoplastic co-
lonic epithelinm of the ral. Gastroenterology I03:
160, 1942

— 305 —



