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The Study. of p53 Expression and DNA Ploidy in Colorectal Carcinoma

Ji Shin Lee, M.D., Kwang Soo Cheon, M.D. and Chang Soo0 Park, M.D.

Depariment of Pathology, Chonnam University Medical School

Mutation of the p33 gene frequently results in overexpression of the p33 protein and loss
of its tumor-suppressing properties. The overexpression of the p53 gene could be an indicator
of rapid proliferation, poor differentiation, advanced stages, or poor prognosis. The prognostic
value of the overexpression of the p53 gene in colorectal carcinoma 1s equivocal. The presence
of DNA aneuploidy has been described as a powerful adverse prognostic indicator in relation
to survival,

To investigate the prognostic significance of p33 expression, and the relationship with DNA
ploidy, 92 cases of colorectal carcinomas were analyzed. The overexpression of p33 gene
product was present in 50{54.4%) of 92 cases. p33 expression only correlated with recurrence
or metastasis during the follow-up periods(p=0.045). DNA aneuploidy was observed in
32(39.1%) of 82 cases. DNA ploidy was strongly associated with lymph node invasion(p=0.0035),
Dukes” stage(p=0.003), TNM classification (p=0.003), and recurrence or metastasis during the
follow-up periods (p=0.045). The frequency of DNA aneuploidy was higher in the p33-positive
colorectal carcinomas(58.3% ) than in the p53-negative colorectal carcinomas (21.6%) (p=0.003).
pi3-positive colorectal carcinomas had a higher rate of cell proliferation than p33-negative
cases(p<0.001). These results suggest that checking the p53 expression and DNA ploidy could
be useful prognostic indicators of colorectal carcinoma. (Korean J Pathol 1996; 30: 775~783)

Key Words: p53, DNA ploidy, Prognosis, Colorectal carcinoma
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ofl 4] DAEglown] oF Axs)e] A4 HupaEo A
= SadolglckFig. 1, 2). oleldt kAubEE 5
o ohaf| Eoll 4 Yaksi] Tbsglent PN T
4 Eof] uk okAUlS& Mol wAAel uhE okl
2 Rolk 75% glch =gl Feako] Wit} 7
Zy 9 "ihdlel] ol FobMlEs] gl ok
Mul 22 By orn|(Fig. 3) 5% fArsn 294& 7
= e Wold g SAulEE Hedeh d
Foll ¢Fon AP o2 A5 HF T
24al whd o]& A o] HalHu GEFEH A=
okd o 7 kb E] gl ch(Fig. 4).

pi3 A HFE A 02d|F 500]|(54.4% )0l A
obd oz ghatw|gich =243 S8 o F psi &
HA AHg oFAub-3-2 dghFo] 85¢llF 480l(52.2%)
T HoeE 7ol E 260(28.6% )0l H]F] F2 HIER
uh =] gl o}

(1) p5} FEXA LAHEQ YEL HiFRIA2AL] AR
A p53 FHAL AEe wWEHEs FHelst ajie
ol AhutatAlzl eled ekp=0042) o} ol F U=
2= etk v glelek(Table. 1),



TI& chgbl el 4 o= 307 4 93 19

Fig. 1. Positive moaction was noted in the oueled of omer P8 30 Mosi of wmor cells in the bymphatic channels
cells. Immunchistochemistry for ps3 revealed positive reaction. Immunohistchemnistry for ps3

Fig. 2. Positive reaction was shown in the all of the rumar Fig. 4. Immunohistochemiziry for p33 in adenocurcinoma
cells, bur normal lissues adjscent to mmors revealsd  atising from adonomatous rolyp. Desplastic cells showed
negdlive reaction. Immunohistochemistey or p53 positive reagtion.
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Tahble 1. p53 expression and clinicopathological variables

P53 expression

Variables Statistical
. L significance
Negative Positive
Size : = 5 cm 18 16 NS
=25 cm 24 34
Site : Right 7 & NS
Left 35 44
Tumor grade ; Poorly diff,* 6 3 NS
Well/Moderately diff.* 31 45
Lymph node metastasis: Negative 25 30 NS
Positive 17 20
Liver metasiasis © Negative 36 45 N5
Positive & 5
Lymphatic invasion : Negative 36 41 NS
Positive 4] 9
Vascular invasion : MNegative 40 46 NS
Positive 2 4
Dukes’ stage : A/B 23 23 N5
C/D 19 27
TMNM classification @ If11 23 23 NS
v 19 27
Recur or metastasis @ Negative 3l 32 p=0.042
Positive 5 16
*diff.: differentiated
NS: Not significant
oy 3
I
2 31
L B . l'\ — EJ ::-—A'h"j N e e E
-0 50 100 150 200 250- -0 B 100 150 200 2502

Fig. 5. Flow cytometeric histogram from the colorecral
carcinoma. Diploid pattemn.

2. DNA ploidy 24
92ef]E 82edlof] 4] DNA ploidy H2H7F 42Eql =

Fig 6. Flow cytometeric histogram from the colorecial
carcinoma. Aneuploid pattermn.

A z=e] 50of, b}l EofzIE 324]0|
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Table 2. DNA ancuploidy and clinicopathological variables

p33 expression

Variables S ta:[jstical
Negative Positive significance
Size < 5 cm 21 9 N5
25 cm 29 23
Site : Right 5 3 NS
Lefi 45 29
Tumor grade : Poorly diff.* 4 . NS
Well/Moderately diff.* 42 28
Lymph node metastasis: Negative 36 13 p=0.005
Positive 14 19
Liver metastasis : Negative 46 26 NS
Positive 4 6
Lymphatic invasion : Negative 44 25 NS
Positive 6 7
Vascular invasion : Negative 48 29 NS
Positive 2 3
Dukes™ siage : AJB 3l 9 p=0.003
CiD 18 23
TNM classification : IJII 3l 9 p=0.003
1§V 18 23
Recur or metastasis © Negative 42 15 p=0.045
Positive 7 12

*diff.: differentiated
NS5: Not significant

Table 3. Relationship between p53 and DNA ploidy

Table 4. Relationship between p53 and SG-M  phase
fraction

pattem
DNA ploidy
p33 expression Total
Diploidy( %)  Ancuploidyi %)
MNegative 2NTE 4) RB(21.6) 7
Positive 21{46.7) 24(53.3) 45
Tonal 50 iz 82
p=0.003

2] Hilell FHabedch 82edld 3200(39. 1% )00 4] DNA
ancuploidy, 50a|(60.9% ol 4] 5= DNA diploidy7} 242}
=] gl chFig 5. 6).

(1) DNA ploidy@} Z}0| S QIXI2}O| AMZHEHH|; DNA
ploidyt 24 2 e|(p=0.005), Dukes " 7](p=0.003),

5G:M phase fraction{%)

P33 expression

Megative 1970+ 778
Positive 3014+ 1436
p<0.001
TNM & 5(p=0.003), Helr} djtibe] Bp=0.045)8} 4

A7 2l gl el Table 2).

3. p53 [{EXA AEL WEI DNA ploidy
B4 MESE(SGIM)2| Bl

pS3 Az 4bEe] 4 45 DNA aneuploidy
7b 240))(53.3%), pS3 47 AE S49 49 DNA
aneuploidy |  Bef|(21.6% )l 4 FEEof ps3 FHA}
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AbE okadel 7 S-ofl DNA ancuploidy W57} stch
(p=0.003). p53 FAx AE obdel H52 A7
HEEE LS 301+ 144% 5 p53 FH2 4F F49
Moo 4hAly] 4 ELY 197+L78%] wla] Egbch
(p=0.001)Table 3 & 4).
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p33 FHA Aol ofgh W =28 okAdul
5 A 920l F 5000|(54.4%)0) 4 abA o B B
glew pi3 fFHAMEL] dEixs Holg)h aule]
Hob ARAsl Adlehp=0.042) o} «)lFE 9=}
Sh= A IAIZE gledolh FAME SH ) g
DNA ploidy7} S35 8245 32el|(39.1% )0l 4] DNA
aneuploidy 7} A5 ¢l 51 DNA ploidyy= H X4 He|
(p=0.005), Dukes ] 7](p=0.003), TNM % -F(p=0.003),
Helul afdted fp=0.045)2} 4atatAl7b glgich ps3
FrH A2 dEE DNA ploidygl 43gkAl7l ¢
%2 (p=0.003), p53 FHA4E el He: 2
A FFEe G AERHe] EA PaE g
(p=0.001).

o442 AHe g ps3 FHAAHEL 4EI DNA
ploidy?t E=2 ¢bF2] «lFEglals o] &9 5= g2
= AlAbsiqlcl

g n B ¥

1. Blin M, Seitz G, Theisinger B, Schiider G, Welter C.
Genetic changes in the genesis of gastrointestinal
carcinoma. Endoscopy 1992; 24: 7824,

2. Hamilton SR. Molecular genetics of colorectal
carcinoma. Cancer 1992; 70: 1216-21.

3. Cho KR, Vogelstein B. Genetic alterations in the

1992, T

adenoma-carcinoma  sequence,  Cancer

1727-31.

10.

11.

12,

13.

14.

15.

16.

17.

18.

19.

. Vogelstein B. Genetic alterations in colorectal tumors.

Adv Oncol 1991; T: 3-6.
Harris AL, Mutant p53-the commonest genetic

abnormality in human cancer? ] Pathol 1990; 162
5-6.

. Cossman I, Schlegel R. p53 in the diagnosis of human

neoplasia. 1 Nail Cancer Inst 1991; 83: 980-1.

. Lane DP, Benchimol §. p53: oncogens or anti-

oncogene? Gen Develop 1990; 4: 1-8.

. Davidoff AM, Hemdon JE, Glover NS, et al. Relation

between p53 overexpression and established prognostic
factors in breast cancer. Surgery 1991; 110: 259-64.

. Cattoretti G, Rilke F, Andreola 5, D'Amato L, Delia

D. p53 expression in breast cancer. Imt ] Cancer
1988; 41: 178-83,

Steinberg SM, Barwick KW, Stablein DM. Impor-
tance of tumor pathology and morphology in patients
with surgically resected colon cancer. Cancer 1986,
58: 1340-5. '

Wood DA, Rhobbins GF, Zippin C, Lum D, Stearns
M. Staging of cancer of the colon and cancer of the
rectum. Cancer 1979; 43: 96]-8.

Armitage NC, Robins RA, Evans DF, Turner DR,
Baldroin RW, Hardcastle JD, The influence of tumor
cell DNA abnormalities on survival in colorectal
cancer. Br J Surg 1985, 72: B28-30.

Kokal W, Sheibani K, Terz J, Harada JR. Tumor
DNA content in the prognosis of colorectal cancer.
JAMA 1986, 255: 3123.7.

Kem SE, Fearon ER, Tersmetic KWE, et al. Allelic
loss in colorectal carcinoma. JAMA 1989; 261:
3099-103,

Purdic CA, ("Grady I, Piris J, Wyllie AH, Bird CC.
P33 expression in colorectal tumors, Am J Pathol
1991; 138: 807-13.

Chang K, Ding I, Kemm FG, Willingham MC. Im-
munohisiochemical analysis of p53 and HER-2/neu
profeins in human tumors. J Histochem Cytochem
1991; 39: 128]1-7.

Remvikos Y, Laurent-Puig P, Salmon RJ, Frelat G.
Dutrillaux B, Thomas G. Simultancous monitoring of
p53 protein and DMNA content of colorectal adeno-
carcinomas by flow cytometry. Int J Cancer 1990 45:
450-6.

Scott N, Sagar P, Stewart J, Blair GE, Dixon MF,
Quirke P. p33 in colorectal cancer: clinicopathological
correlation and prognostic significance Br ] Cancer
1991; 63: 317-9,

Bemvikos Y, Tominaga O, Hammel P, et al. In-



20,

21.

22,

23,

24.

25,

26.

27.

28,

<24 2| 291

creased p33 protein content of colorectal tumors
cofrelates with poor survival, Br J Cancer 1992; 66:
758-64.

Yamaguchi A, Kurosaka Y, Fushida 5, et al. Ex-
pression of p53 protein in colorectal cancer and its
relationship to short-term prognosis, Cancer 1992; 70
2778-84.

Astler VB, Coller FA, The prognostic significance of
direct extension of carcinoma of the colon and
rectum. Ann Surg 1954; 139: 846-9.

Stearns MWV Ir. Staging colonic and rectal cancer.
Int Adv Surg Oncol 1981; 4: 189-208.

o bl b gl oo ab ], o gbke) mpatel: @sel oialkeh S
= = a4, =¥FEA 1988; 2-40.

Hedley DW, Friedlander ML, Taylor WE. Application
of DNA flow cytometry to paraffin-embedded
archival material for the study of aneuploidy and its
clinical significance. Cytometry 1985, 6 327-33.
Hedley DW. Flow cytometry using paraffin-embedded
tissue: five years on. Cytometry 1989, 10: 299-4],
Jacobson AB, Thorud E, Fossa SD, et al. DNA flow
cytometry and a recurrency of
malignant melanomas. A comparison of results from
fresh and paraffin embedded material, Virch Arch B
Cell Pathol 1988; 54; 273-8.

Bos J, Fearon E, Hamilton 5, Verlaan-de Vries M,
van Boom JH, Vogelstein B. Prevalence of ras
mutations in human colorectal cancers. Nature 1987;
27 293-7.

Baker 5, Fearon E, Nigro J, et al. Chromosome 17

in  metastases

29,

30.

3l

33,

35

36.

A FFell A ps3 FAA AHES] W DNA Ploidysl] 3 o+ 783

deletions and p53 gene mutations in colorectal
carcinomas. Science 1989; 244: 217-21.

Bodmer W, Bailey C, Bodmer I, et al. Localization
of the gene for familial adenomatous polyposis on
chromosome 5. Nawre 1987; 328:; 614-6.
Vogelstein B, Fearon E, Kern 5, Hamilton SR,
Preisinger AC, Nakamura Y. Allelotype of colorectal
carcinomas, Science 1989; 244: 207-10.

Reich NC, Levine Al. Growth regulation of a cellular
tumor antigen, p53, in nontransformed cells. Nature
1984; 308: 199-201.

. Varley JM, Brammar W], Lane DP, Swallow IE,

Dolan C, Walker RA. Loss of chromosome 17pl3
sequences and mutation of p53 in human breast
carcinomas. Oncogene 1991; 6: 413-21.

Hanski C, Bornhoefi G, Shimoda T, et al. Expression
of p53 protein in invasive colorectal carcinomas of
different histologic types. Cancer 1992; 70: 2772-7.
Bell SM, Scott N, Cross D, et al. Prognostic value
of p§3 overexpression and c-ki-ras gene mutations in
colorectal cancer. Gastroenterology 1993; 104: 57-64.
Yonemura Y, Sugivama K, Fujimura T, Aretxabala
XD, Kamata T, Kosaka T. Comelation of DNA
ploidy and proliferative activity in human gastric
cancer. Cancer 1988, 62 1497-502,

Gerdes ], Lelle RJ, Pickert HL, Heidenreich W,
Schwarting R, Kurtsiefer L. Growth fraction in breast
cancers determined in sitn with monoclonal antibody
Ki-67. 1 Clin Pathol 1986; 39: 977-80.




