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Abstract

It has been reported that circulating anti-p53 antibodies (p53—Ab) in the serum are detected
in some cancers. To investigate the usefulness of detecting p53—Ab, we measured the circulating
p53—-Ab in comparison with squamous cell carcinoma antigen (SCC-Ag) in patients with esopha-
geal carcinoma. Serum specimens from 46 esophageal cancer patients (42 squamous cell carcino-
mas, 3 mucoepidermoid carcinomas and 1 basaloid squamous carcinoma) and 13 healthy subjects
were studied. Serum p53—Ab was measured by an enzyme-linked immunosorbent assay. Surgi-
cally resected specimens from 43 patients were immunohistochemically stained for p53. Serum
SCC-Ag was measured by a radioimmunoassay. The results were analyzed with the clinical data
and outcome. Serum p53—Ab was detected in 13 (28%) of the 46 patients, but not in any of the
healthy subjects. The positive rate was 0% (0/6) in stagel, 60% (3/5) in stage IIA, 30% (3/10)
in stage IIB, 29% (7/24) in stage III and 0% (0/1) in stage IV. There was no difference in the out-
come between the p53—Ab-positive and p53—Ab-negative patients. Immunohistochemically, 30 (70
%) of the 43 specimens stained positively for p53. Serum p53—Ab was detected in 43% (13/30) of
the patients with tumors which stained positively for p53. There was a close correlation between
positivity for p53 immunostaining and positivity for p53-Ab (p<0.01). An elevated level of SCC-
Ag was found in only 13% of the patients, and most patients positive for SCC-Ag already had ad-
vanced disease with lymph node metastasis and invasion to the adventitia. In conclusion, serum
p53—Ab was detected in Japanese esophageal cancer patients at a frequency similar to that re-
ported in Western countries. Serum p53—Ab may be a potentially useful molecular marker for de-
tection and screening of esophageal cancer. Further studies of a large population may be re-
quired to elucidate the true diagnostic usefulness of measuring the serum p53—Ab. (J Nippon
Med Sch 2000; 67: 110—117)
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Most carcinomas of the esophagus are already ad-
Introduction vanced at diagnosis, and therefore, detection at an

early stage is crucial. Serum squamous cell carcinoma

Esophageal carcinoma is the fifth most common antigen (SCC-Ag) is being used as a tumor marker for
carcinoma in Japan. Its incidence has been increasing esophageal carcinoma, but its sensitivity and specific-
even in Western countries'. The prognosis of this dis- ity are low**. Therefore, other useful clinical markers
ease is unfavorable in spite of advances in therapies®. are hoped for.
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Mutations of the p53 gene are common gene altera-
tions in most malignant tumors, including esophageal
carcinoma”’. Mutant p53 protein is accumulated in the
cell because of its longer half life compared with the
wild-type protein®. Therefore, p53 overexpression can
be detected by immunohistochemical staining for p53.
It is reported that p53 gene alterations and/or accu-
mulation are related to the poor response to therapy
and prognosis of patients with carcinomas of the co-
lon, breast, lung and esophagus'™. Since p53 muta-
tions are detected even in precancerous lesions, they
are thought to be related to carcinogenesis®™?®. Re-
cently, circulating anti-p53 antibodies (p53-Ab) have
been detected in the sera of patients with various car-
cinomas. It was reported that the presence of p53—Ab
correlates closely with p53 overexpression and/or
mutation®?. Furthermore, p53—Ab was observed in
the sera of high-risk subjects before clinical diagno-
sis™®. However, the clinical relevance of p53—Ab, such
as its usefulness for predicting the outcome or recur-
rence, has not been fully studied®™.

To clarify whether p53—Ab is useful as a clinical
marker for esophageal carcinoma, we investigated the
relationship between p53—Ab and clinicopathologic
factors, survival and p53 immunohistochemistry. Fur-
ther, the prevalence of serum p53—Ab was also com-
pared with SCC-Ag in patients with esophageal carci-

noma.

Materials and Methods

(1) Patient characteristics

A total of 46 esophageal cancer patients consisting
of 39 males and seven females were retrospectively
studied. The mean age was 62 years (range 48~78).
According to the UICC classification, six patients
were in stage I, five in stage IIA, 10 in stage IIB, 24 in
stage III and one in stage IV. Forty-three patients un-
derwent esophagectomy with lymph node dissection.
Histologically, squamous cell carcinomas were classi-
fied as poorly differentiated (17 cases), moderately dif-
ferentiated (19 cases) and well differentiated (6 cases).
The others consisted of three cases of mucoepider-
moid carcinoma and one case of basaloid squamous
carcinoma (Table 1). The survival results were ana-

lyzed in 34 patients.
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(2) Preparation of sera and tissues

Serum samples were collected from the 46 patients
prior to treatment and from 13 healthy subjects as
controls in the Department of Surgery I, Nippon
Medical School Hospital, Tokyo, Japan. The 59 sam-
ples were stored at —80C until analysis. Surgical tis-
sues were obtained from 43 patients immediately af-
ter resection.

(3) ELISA assay for p53-Ab

Detection of p53—Ab in sera was performed using a
commercially available sandwich enzyme-linked im-
munosorbent assay (ELISA) (Dianova, Hamburg, Ger-
many). After adding sera to the wells of a microtiter
plate coated with recombinant p53 protein, peroxi-
dase-conjugated goat anti-human IgG antibody was
added. After incubation for 30 min at room tempera-
ture, the optical density of each well was measured at
450 nm. Positive control sera, containing a constant
amount of p53—Ab, were obtained from Dianova. All
samples were assayed in duplicate and were consid-
ered to be positive when showing an optical density
above that of the low positive control samples from
Dianova.

(4) p53 immunostaining

The 43 resected specimens of the esophageal tu-
mors were fixed in 10% neutral formalin and embed-
ded in paraffin blocks by conventional techniques.
The entire specimen had been cut and blocked at a
thickness of 5 mm, and the paraffin blocks were sliced
serially into 5 um sections. As pretreatment for p53
staining, sections were placed in 10 mM citric acid
monohydrate buffer (pH 6) and boiled in a pressure
pot under 2 atmospheric pressures for 2 min. Immu-
nohistochemical staining was performed using a
streptavidin-biotin staining technique (Histofine SAB-
PO (M) kit, Nichirei, Tokyo, Japan). The sections were
treated with 3% hydrogen peroxide for 15 min to
block endogenous peroxidase activity and then incu-
bated with 10% normal rabbit serum to block nonspe-
cific binding of the antibody. Next, they were incu-
bated with anti-p 53 monoclonal antibody DO 7 (Novo-
castra, Newcastle, UK) diluted 1: 100, at room tem-
perature for 2 h and then incubated with biotinylated
rabbit anti-mouse IgG + IgA + IgM for 10 min. Finally,
they were incubated with peroxidase streptavidin for

30 min. Between each step, the sections were washed
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Table 1 Clinicopathologic factors in esophageal carcinomas with or without anti-p53 antibodies (p53-
Ab) and squamous cell carcinoma antigen (SCC-Ag) in serum

p53-Ab SCC-Ag
Factor positive/negative p value positive/negative p value
(n = 13/33) (n = 6/40)
Age (mean) 64/60 0.26 63/61 0.51
Sex
male 10/29 6/33
female 3/4 0.1 0/7 0.34
Histology
squamous cell ca
well 2/4 0/6
moderate 5/14 ] 0.89 4/15 ] 041
poor 4/13 2/15
mucoepidermoid ca 1/2 0/3
basaloid ca 1/0 0/1
Depth of invasion *
T1 2/11 1/12
T2 2/7 0/9
T3 9/14 039 5/18 0.34
T4 0/1 0/1
Lymph node metastasis
positive 10/25 6/29
negative 3/8 0.63 0/11 0.17
TNM stage *
I 0/6 0/6
oA 3/2 0/5
B 3/7 0.26 1/9 053
m 7/17 5/19
v 0/1 0/1

* according to the UICC classification

three times in phosphate buffer solution for 5 min.
Diaminobenzidine-hydrogen peroxidase was used as a
chromogen, and Mayer's hemotoxylin stain was used
as a counterstain. Tissue sections were evaluated for
cells expressing brown granules in their nuclei with-
out cytoplasmic staining. Specimens in which over
10% of the cancer cells were immunostained for p53
were classified as positive.

(5) SCC-Ag assay

SCC-Ag in sera was tested with a commercially
available radioimmunoassay kit (SCC - Riabead ,
Dainabot, Tokyo, Japan). After adding 50 pl of SCC
antigen standard and sample sera to the test tubes,
100 ul of I'* anti-SCC antigen was added and mixed
gently. After placing anti-SCC antigen beads into each
test tube, the reaction mixture was incubated for 1.5 h
at 20 to 30°C, and agitated at 200 = 20 rpm on shaker.
The tubes were washed three times with distilled

water and then the radioactivity of all beads was

measured. The SCC-Ag concentration in the speci-
mens was determined from the SCC-Ag standard
curve. A cut off concentration of 1.5 ng/ml was rec-
ommended by the manufacture.

(6) Statistical analysis

Comparison between the patients' clinical data and
the detection of serum p53—Ab was performed with
Fisher's exact probability test and the chi-square test
for independence. Survival curves were constructed
using the Kaplan-Meier method, and differences be-
tween the curves were tested using the log-rank test.
A p-value of less than 0.05 was considered to be statis-

tically significant.
Results
1. Serum p53—-Ab and clinicopathologic factors

Serum p53-Ab was detected in 13 (28%) of the 46

patients with esophageal carcinoma (Table 1), while



J Nippon Med Sch 2000 ; 67(2)

—
'

- {J Positive cases

0.8 —- 0 Negative cases

0.6

Survival probability

0.4

0.2 1

T T T T T

0 1 2 3 4 Years

Fig. 1a Kaplan-Meier survival curves of patients
with esophageal carcinoma. There is no sig-
nificant difference in survival between the
positive ((J) and negative (O) cases for
anti-p53 antibodies (p53-Ab) (p=0.66).
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Fig. 1b Kaplan-Meier survival curves of patients
with esophageal carcinoma. There is no
significant difference in survival between
the cases in which pb3 overexpression
were positive ([]) or negative (O) (p=
0.24).

it was not detected in any of the 13 healthy subjects.
The positive rate of p53-Ab was 15% (2/13) for T1,
22% (2/9) for T2,39% (9/23) for T3and 0% (0/1)
for T4. p53—Ab was detected in 0% (0/6) of stage I,
40% (6/15) of stage IT, 29% (7/24) of stage III and
0% (0/1) of stage IV cases. The positive rate for p53—
Ab did not relate to the age, gender, histological type,
or differentiation of the tumor. Lymph node metasta-
sis was also independent of the presence of serum
p53-Ab (Table1).

2. Serum p53—Ab and outcome

Fig. 1a shows the relationship between the overall
survival curve and serum p53—Ab. There was no sig-
nificant difference in the outcome between the pa-
tients who were positive and negative p53—-Ab (p=
0.66).

Fig. 2 Microphotograph revealing positive staining
for p53 in the nuclei of carcinoma cells ( X
200).

Table 2 The relationship between anti-p53 antibod-
ies (p53-Ab) and p53 immunostaining

p53-Ab p53-Ab
positive negative p value
(n = 13) (n = 30)
p53 staining
positive 13 17 p = 0003
negative 0 13

3. p53 immunostaining

p53 immunoreactivity was not found in the intact
esophageal mucosa but was present in the nuclei of
carcinoma cells (Fig. 2). p53 protein overexpression
was detected in 30 (70%) of the 43 resected tumors.
Serum p53—-Ab was detected in 43% (13/30) of the pa-
tients with positively stained tumors. Serum p53—Ab
was negative in all the patients whose tumors were
negative for p53. There was a close correlation be-
tween positivity for p53 immunostaining and positiv-
ity for p53—-Ab (p<0.01) (Table 2). However, there
was no significant difference in the outcome between
patients found to be positive or negative for p53 over-

expression (p=0.24) (Fig.1b).

4. Serum SCC-Ag

An elevated value of SCC-Ag was found in only 6
(13%) of the 46 patients. The positive rate of SCC-Ag
was 8% (1/13) for of T1,0% (0/9) for T2, 22% (5/23)
for T3 and 0% (0/1) for T4. It was detected in 0% (0/
6) of stage I, 7% (1/15) of stage 11, 21% (5/24) of stage
I and 0% (0/1) of stage IV. The positive rate of SCC-
Ag in the sera was independent of the age, gender,
histological type and differentiation of the tumor.

Lymph node metastasis was detected in all patients
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who were positive for SCC-Ag. In all except one pa-
tient, the tumors with positive SCC-Ag invaded into
the adventitia and were stage III (Table 1). Three pa-
tients with elevated SCC-Ag were inoperable cases
because of advanced tumors which invaded the adja-
cent organs. A palliative operation was performed in
one patient. Although it did not reach statistical sig-
nificance, an elevated SCC-Ag level tended to be re-
lated to an advanced disease stage associated with

lymph node metastasis and/or adventitia invasion.

Discussion

Recently, circulating p53—Ab has been reported to
be detected in the serum or plasma of patients with
various carcinomas. Detection is by a simple and rapid
ELISA procedure. The positive rate for p53—Ab was
reported to be 24% for lung cancer, 19% for pancre-
atic cancer and 25% for colorectal cancer™**. The
frequency of positive p53—Ab in patients with esopha-
geal carcinoma ranges from 25% to 53% in the litera-
tures®™ ¥ Our study detected p53-Abin 13 (28%) of 46
patients with esophageal carcinoma. This positive
rate for p53—Ab in esophageal cancer patients is thus
similar to that in the published literatures. Immuno-
histochemically, p53 overexpression has frequently
been found in esophageal carcinoma™ ™. It was also
reported that there is a good correlation between the
presence of p53—Ab in the serum and p53 overexpres-
sion in tissue samples™*** In this study, p53 overex-
pression was detected in 70% of the resected esopha-
geal tumors. Serum p53—Ab was positive in 43% of
the patients with tumors which stained positively for
p53. There was a close correlation between positivity
for p53 immunostaining and positivity for serum p53—
Ab. It is considered that accumulated p53 protein was
released during cell necrosis or translocated to the
surface of the cell before B-cells produce p53—Ab.
However, some cases with p53 overexpression were
found to be negative for p53—Ab. Stabilization and ac-
cumulation of p53 protein may be essential for anti-
body production, and complexes of p53 protein and
70-kDa heat-shock protein or viral protein may elicit
an immune response due to altered antigen process-
ing”**. Certain conformational changes may lead to

variant proteolytic cleavage of mutant p53, yielding
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novel peptides for MHC presentation®. It is possible
that the production of p53—Ab is also affected by the
immune status of patients®. The lower positive rate
for p53—Ab than that of p53 staining found in this
study may have been caused by modification of the
above multiple mechanisms.

p53 overexpression and/or mutation of p53 protein
have been demonstrated to be associated with a poor
outcome in patients with carcinoma of the esophagus,
lung, breast and colon®*'*". Further, several reports
found that the presence of p53—Ab relates to the out-
come of carcinomas of the stomach, colon and
breast™***. However, it has been reported in recent
years that there is no correlation between p53 overex-
pression and the outcome of patients with esophageal
carcinoma™. In this study, no correlation was found
between pb53 overexpression and the outcome of the
patients. p53—Ab also had no correlation with the clini-
copathologic factors, including the outcome. The rela-
tionship between the presence of serum p53—Ab and
the outcome thus remains controversial in esophageal
cancer.

At present, among the available tumor markers,
SCC-Ag is used most commonly for detection of
esophageal squamous cell carcinoma. However, SCC-
Ag has low sensitivity and is hardly elevated in pa-
tients with early stage disease**. In this study, the
positive rate of SCC-Ag was only 13%, and a majority
of those patients already had advanced disease, with
lymph node metastasis and invasion to the adventitia.
Furthermore, over half of the patients who were posi-
tive for SCC-Ag could not be treated by curative op-
eration. In the patients with T1 or T2 and stage II dis-
ease, positive rate of p53—Ab was higher than that of
SCC-Ag. None of the healthy volunteers in this study
were positive for p53—Ab, and few false-positive cases

23,42, 48,51

have been described in other reports . p53 muta-
tion and overexpression are considered to be early
events in the carcinogenesis of various carcinomas,
and are seen in dysplastic epithelium of the esopha-

#2:57% Furthermore, in the subpopulation at high-

gus
risk of lung cancer due to exposure to vinyl chloride,
p53—Ab was detected in the serum even before clini-
cal detection of cancer”. These results indicate that p
53-Ab can be detected in patients with stage IIA.

Therefore, future studies are needed to examine the



J Nippon Med Sch 2000 ; 67(2)

presence of serum p53—Ab in patients with precancer-
ous lesions such as Barrett's esophagus and the use-
fulness of this marker for detection of esophageal can-
cer in subjects at high-risk due to epidemiological fac-
tors such as smoking and alcohol consumption.

In conclusion, serum p53—Ab appears to have po-
tential as a useful molecular maker for the detection
and screening of esophageal cancer, although the rela-
tionship between genetic alterations of p53 and the

clinical significance of p 53-Ab needs to be clarified.

References

1. Parkin DM, Laara E, Muir CS: Estimates of the world-
wide frequency of sixteen major cancers in 1980. Int J
Cancer 1988; 41: 184-197.

2. Pisani P, Parkin DM, Bray F, Ferlay J: Estimate of the
worldwide mortality from 25 cancers in 1990. Int J
Cancer 1999; 83: 18—29.

3. Yamamoto K, Oka M, Hayashi H, Tangoku A, Gondo
T, Suzuki T: CYFRA 21-1 is a useful marker for
esophageal squamous cell carcinoma. Cancer 1997; 79:
1647-1655.

4. Nakamura T, Ide H, Eguchi R, Hayashi K, Takasaki K,
Watanabe S: CYFRA 21-1 as a tumor marker for
squamous cell carcinoma of the esophagus. Dis
Esophagus 1998; 11: 31-39.

5. Harris CC, Hollstein M: Clinical implications of the p53
tumor —suppressor gene. N Engl ] Med 1993; 329:
1318-1327.

6. Hollstein M, Sidransky D, Vogelstein B, Harris CC: p53
mutations in human cancers. Science 1991; 253: 49-53.

7. Bosari S, Viale G: The clinical significance of p53 ab-
berations in human tumours. Virchows Arch 1995;
427: 229-241.

8. Levine AJ, Momand ], Finlay CA: The p53 tumor sup-
pressor gene. Nature 1991; 351: 453—456.

9. Nigro JM, Baker SJ, Preisinger AC, Jessup JM, Hostet-
ter R, Cleary K, Bigner SH, Davidson N, Baylin S, Dev-
ilee P, Glover T, Collis FS, Weston A, Modali R, Harris
CC, Vogelstein B: Mutations in the p53 gene occur in
diverse human tumor types. Nature 1989; 342: 705—
708.

10. Finlay CA, Hinds PW, Tan TH, Eliyahu D, Oren M,
Levine AJ: Activating mutatins for transformation by
p53 produce a gene product than that forms an hsc
70-p53 complex with an altered half life. Mol Cell Biol
1988; 8 : 531-539.

11. Shimaya K, Shiozaki H, Inoue M, Tahara H, Monden
T, Shimano T, Mori T: Significance of p53 expression
as a prognostic factor in oesophageal squamous cell
carcinoma: Virchows Arch A Pathol Anat Histopathol
1993; 422: 271-276.

12. Patel DD, Bhatavdekar JM, Chikhlikar PR, Patel YV,
Shah NG, Ghosh N, Suthar TP, Balar DB: Clinical sig-
nificance of p53, nm 23, and bcl-2 in T3—-4N1MO oes-
ophageal carcinoma: an immunohistochemical ap-

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

115

proach. ] Surg Oncol 1997; 65: 111-116.

Chanvitan A, Nekarda H, Casson AG: Prognositic
value of DNA index, S-phase fraction and p53 protein
accumulation after surgical resection of esophageal
squamous-cell carcionoma in Thailand. Int J Cancer
1995; 63: 381-386.

Boku N, Chin K, Hosokawa K, Ohtsu A, Tajiri H,
Yoshida S, Yamao T, Kondo H, Shirao K, Shimada Y,
Saito D, Hasebe T, Mukai K, Seki S, Saito H, Johnston
PG: Biological markers as a predictor for response and
prognosis of unresectable gastric cancer patients
treated with 5-fluorouracil and cis-platinum. Clin Can-
cer Res 1998; 4 : 1469-1474.

Remvikos Y, Tominaga O, Hammel P, Laurent-Puig P,
Salmon RJ, Dutrillaux B, Thomas G: Increased p53
protein content of colorectal tumours correlates with
poor survival. Br J Cancer 1992; 66: 758-764.

Hamelin R, Laurent-Puig P, Olschwang S, Jego N, As-
selain B, Remvikos Y, Girodet ], Salmon R], Thomas G:
Association of p53 mutations with short survival in
colorectal cancer. Gastroenterology 1994; 106: 42—48.
Thor AD, Moore DH II, Edgerton SM, Kawasaki ES,
Reihsaus E, Lynch HT, Marcus JN, Schwartz L, Chen
LC, Mayall BH, Smith HS: Accumulation of p53 tu-
mour suppressor gene protein-an independent mar-
ker of prognosis in breast cancer. J Natl Cancer Inst
1992; 84: 845-855.

Starzynska T, Bromley M, Ghosh A, Stern PL: Prog-
nostic significance of p53 overexpression in gastric
and colorectal carcinoma. Br J Cancer 1992; 66: 558—
562.

Ribeiro U Jr, Finkelstein SD, Safatle-Ribeiro AV,
Landreneau R], Clarke MR, Bakker A, Swalsky PA,
Gooding WE, Posner MC: p53 sequence analysis pre-
dicts treatment response and outcome of patients
with esophageal carcinoma. Cancer 1998; 83: 7-18.

Gao H, Wang LD, Zhou Q, Hong JY, Huang TY, Yang
CS: p53 tumor suppressor gene mutation in early
esophageal precancerous lesions and carcinoma amo-
ng high—risk populations in Henan, China. Cancer Res
1994; 54: 4342-4346.

Parenti AR, Rugge M, Frizzeraa E, Roul A, NoventaF,
AnconaE, Ninfo V: p53 overexpression in the multis-
tep process of esophageal carcinogenesis. Am J Surg
Pahtol 1995; 19: 1418-1422.

Davidoff AM, Iglehart JD, Marks JR: Immune re-
sponse to p53 is independent upon p53/HSP 70 com-
plexes in breast cancer. Proc Natl Acad Sci USA 1992;
89: 3439-3442.

Winter SF, Minna ]JD, Johnson BE, Takahashi T,
Gazdar AF, Carbone DP: Development of antibodies
against p53 in lung cancer patients appears to be de-
pendent on the type of p53 mutation. Cancer Res 1992;
52: 4168-4174.

Lubin R, Schlichtholz B, Teillaud JL, Garay E, Bussel
A, Wild CP: p53 antibodies in patients with various
types of cancer: assay, identification, and characteriza-
tion. Clin Cancer Res 1995; 1 : 1463-9.

Trivers GE, Cawley HL, DeBenedetti VM, Hollstein
M, Marion M]J, Bennett WP, Hoover ML, Prives CC,
Tamburro CC, Harris CC: Anti—p53 antibodies in sera



26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

116

of workers occupationally exposed to vinyl chloride. ]
Natl Cancer Inst 1995; 87: 1400—1407.

Crawford LV, Pim DC, Bulbrook RD: Detection of anti-
bodies against the cellular protein p53 in sera from pa-
tients with breast cancer. Int J Cancer 1982; 30: 403—
408.

Caron de Fromentel C, May—Levin F, Mouriesse H,
Lemerle J, Chandrasekaran K, May P: Presence of cir-
culating antibodies against cellular protein p53 in a no-
table proportion of children with B-cell lymphoma. Int
J Cancer 1987; 39: 185-189.

Schlichtholz B, Legros Y, Gillet D, Gaillard C, Marty M,
Lane D, Calvo F, Soussi T: The immune response to
p53 in breast cancer patients is directed against im-
munodominant epitopes unrelated to the mutational
hot spot. Cancer Res 1992; 52: 6380—6384.
Angelopoulou K, Diamandis EP, Sutherland D], Kellen
JA, Bunting PS: Prevelence of serum antibodies
against the p53 tumor suppressor gene protein in
various cancer. Int ] Cancer 1994; 58: 480—487.
Marxsen J, Schmiegel W, Roder C, Harder R, Juhl H,
Henne-Bruns D, Kremer B, Kalthoff H: Detection of
the anti-p53 antibody response in malignant and be-
nign pancreatic disease. Br J Cancer 1994; 70: 1031—
1034.

Preudhomme C, Lubin R, Lepelley P, Vanrumbeke M,
Fenaux P: Detection of serum anti p53 antibodies and
their correlation with p53 mutations in myelodysplas-
tic syndromes and acute myeloid leukemia. Leukemia
1994; 8 : 1589-1591.

Wild CP, Ridanpaa M, Anttila S, Lubin R, Soussi T,
Husgafvel-Pursiainen K, Vainio H: p53 antibodies in
the sera of lung cancer patients: comparison with p53
mutation in the tumour tissue. Int J Cancer 1995; 64:
176-181.

Kressner U, Glimelius B, Bergstrom R, Pahlman L,
Larsson A, Lindmark G: Increased serum p53 anti-
body levels indicate poor prognosis in patients with
colorectal cancer. Br ] Cancer 1998; 77: 1848-51.
Ralhan R, Nath N, Agarwal S, Mathur M, Wasylyk B,
Shukla NK: Circulating p53 antibodies as early mark-
ers of oral cancer: correlation with p53 alterations.
Clin Cancer Res 1998; 4 : 2147-2152.

Cawley HM, Meltzer SJ, De Benedetti VM, Hollstein
MC, Muehlbauer KR, Liang L, Bennett WP, Souza RF,
Greenwald BD, Cottrell J, Salabes A, Bartsch H, Triv-
ers GE: Anti-p53 antibodies in patients with Barrett's
esophagus or esophageal carcinoma can predate can-
cer diagnosis. Gastroenterology 1998; 115: 19-27.

von Brevern MC, Hollstein MC, Cawley HM, De
Benedetti VM, Bennett WP, Liang L, He AG, Zhu SM,
Tursz T, Janin N, Trivers GE: Circulating anti-p53 an-
tibodies in esophageal cancer patients are found pre-
dominantly in individuals with p53 core domain muta-
tions in their tumors. Cancer Res 1996; 56: 4917-4921.
Shimada H, Arima M, Nakajima K, Koide Y, Okazumi
S, Matsubara H, Miyazawa Y, Takeda A, Hayashi H,
Yoshida T, Ochiai T, Isono K: Detection of serum p53
antibodies in mucosal esophageal cancer and negative
conversion after treatment. Am J Gastroenterol 1998;
93: 1388-1389.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

J Nippon Med Sch 2000 ; 67(2)

Volkmann M, Muller M, Hofmann W], Meyer M,
Hagelstein J, Rath U, Kommerell B, Zentgraf H, Galle
PR: The humoral immune response to p53 in patients
with hepatocellular carcinoma is specific for malig-
nancy and independent of the alpha-fetoprotein status.
Hepatology 1993; 18: 559-565.

Mudenda B, Green JA, Green B, Jenkins JR, Robertson
L, Tarunina M, Leinster SJ: The relationship between
serum p53 autoantibodies and characteristics of hu-
man breast cancer. Br J Cancer 1994; 69: 1115-1119.
Green JA, Robertson L], Campbell IR, Jenkins J: Ex-
pression of the p53 gene and presence of serum
autoantibodies in ovarian cancer: correlation with dif-
ferentiation. Cancer Detect Prev 1995; 19: 151-155.
Komiya T, Hirashima T, Takada M, Masuda N, Yasu-
mitsu T, Nakagawa K, Hosono Y, Kikui M, Tsuji S,
Fukuoka M, Kawase I: Prognostic significance of se-
rum p53 antibodies in squamous cell carcinoma of the
lung. Anticancer Res 1997; 17: 3721-3724.

Maehara Y, Kakeji Y, Watanabe A, Baba H, Kusumoto
H, Kohnoe S, Sugimachi K: Clinical implications of se-
rum anti-p53 antibodies for patients with gastric carci-
noma. Cancer 1999; 85: 302-308.

Vogelstein B, Kinzler KW: p53 function and dysfunc-
tion. Cell 1992; 70: 524-526.

Dong X, Hamilton KJ, Satoh M, Wang J, Reeves WH:
Initiation of autoimmunity to the p53 tumor suppres-
sor protein by complexes of p53 and SV 40 large T an-
tigen. ] Exp Med 1994; 179: 1243—-1252.

Milner J: DNA damage, p 53 and anticancer therapies.
Nat Med 1995; 1 : 879-880.

Hammel P, Boissier B, Chaumette MT, Piedbois P,
Rotman N, Kouyoumdjian JC, Lubin R, Delchier JC,
Soussi T: Detection and monitoring of serum p53 anti-
bodies in patients with colorectal cancer. Gut 1997; 40:
356-361.

Joypaul BV, Hopwood D, Newman EL, Qureshi S,
Grant A, Ogston SA, Lane DP, Cuschieri A: The prog-
nostic significance of the accumulation of p53 tumour-
suppressor gene protein in gastric adenocarcinoma.
Br J Cancer 1994; 69: 943-946.

Peyrat JP, Bonneterre J, Lubin R, Vanlemmens L,
Fournier J, Soussi T: Prognostic significance of circu-
lating P53 antibodies in patients undergoing surgery
for locoregional breast cancer. Lancet 1995; 345: 621—
622.

Hardwick RH, Barham CP, Ozua P, Newcomb PV,
Savage P, Powell R, Rahamin J, Alderson D: Immuno-
histochemical detection of p53 and c-erbB-2 in oeso-
phageal carcinoma; no correlation with prognosis. Eur
J Surg Oncol 1997; 23: 30-35.

Kanamoto A, Kato H, Tachimori Y, Watanabe H,
Nakanishi Y, Kondo H, Yamaguchi H, Gotoda T, Muro
K, Matusmura Y: No prognostic significance of p53 ex-
pression in esophageal squamous cell carcinoma. J
Surg Oncol 1999; 72: 94-98.

Labrecque S, Naor N, Thomson D, Matlashewski G:
Analysis of the anti-p53 antibody response in cancer
patients. Cancer Res 1993; 53: 3468-3471.

Bosari S, Roncalli M, Viale G, Bossi P, Coggi G: p53 im-
munoreactivity in inflammatory and neoplastic dis-



53.

54.

55.

J Nippon Med Sch 2000 ; 67(2)

eases of the uterine cervix. ] Pathol 1993; 169: 426—430.
Holm R, Skomedal H, Helland A, Kristensen G, Borre-
sen AL, Nesland JM: Immunohistochemical analysis of
p53 protein overexpression in normal, premalignant,
and malignant tissues of the cervix uteri. J Pathol
1993; 169: 21-26.

Nuorva K, Soini Y, Kamel D, Autio-Harmainen H,
Risteli L, Risteli J, Vahakangas K, Paakko P: Concur-
rent p53 expression in bronchial dysplasias and
squamous cell lung carcinomas. Am J Pathol 1993; 142:
725-732.

Hamelin R, Flejou JF, Muzeau F, Potet F, Laurent-
Puig P, Fekete F, Thomas G: TP53 gene mutations
and p53 protein immunoreactivity in malignant and
premalignant Barrett's esophagus. Gastroenterology
1994; 107: 1012-1018.

56.

o7.

58.

117

Symmans PJ, Linehan JM, Brito M]J, Filipe MI: p53 ex-
pression in Barrett's oesophagus, dysplasia, and ade-
nocarcinoma using antibody DO-7. ] Pathol 1994; 173:
221-226.

Bennett WP, Hollstein MC, Metcalf RA, Welsh JA, He
A, Zhu SM, Kusters I, Resau JH, Trump BF, Lane DP,
Harris CC: p53 mutations and protein accumulation
during multistage human esophageal carcinoma. Can-
cer Res 1992; 52: 6092-6097.

Ziegler A, Jonason AS, Leffell D], Simon JA, Sharma
HW, Kimmelman J, Remington L, Jacks T, Brash DE:
Sunburn and p53 in the onset of skin cancer. Nature
1994; 372: 773-776.

(Received, December 6, 1999)
(Accepted, December 27, 1999)




