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SHORT COMMUNICATION

Oral contraceptives, reproductive factors and p53 gene expression
in colorectal cancer

Andrew N.Freedman t,6, Arthur M.Michalek 2, estrogen receptor negativity in breast tumors (12). Moreover,
Rebecca Troisi 1, Curtis J.Mettlin 3, Nicholas J.Petrelli 4, De Benedetti et al. (13) recently reported a low prevalence
John E.Asirwatham s and Nell Caporaso t of p53 mutation and over-expression among 11 cases of

IDivision of Cancer Epidemiology and Genetics, National Cancer Institute, hepatocellular cancer who used oral contraceptives. We have
Bethesda,MD, Departmentsof 2EducationalAffairs,3CancerControland previously investigated epidemiological risk factors and p53
Epidemiology,and4Departmentof SurgicalOncology,RoswellParkCancer gene expression in a case-control study of colorectal cancer
Institute,Buffalo,NY and 5Departmentof Pathology,BuffaloGeneral (14,15). To determine whether our data support the hypothesis
Hospital, Buffalo, NY,USA proposed by De Benedetti et al., we analysed the association
6To whom correspondence shouldbe addressed of oral contraceptives and reproductive factors with p53 over-

Protective effects of oral contraceptives and high parity on expression in a series of colorectal carcinomas.
the development of colorectal cancer have been hypothes- The current study is part of a larger investigation comprising
ized. However, the epidemiological data are inconsistent. 163 cases (91 males, 72 females) and 326 controls (182 males,
This inconsistency may be due in part to the biological 144 females). Details of the study population have been
heterogeneity of colorectal tumors. A recent investigation reported previously (14,15). Eligible cases were restricted to
of hepatocellular carcinoma demonstrated an association 64 post-menopausal women 45-86 years of age (mean = 65.5;
between lack of p53 expression and oral contraceptive use. SD = 10.3) with non-hereditary primary adenoearcinoma
We investigated the relationship between oral contraceptive of the colon or rectum. Cases completed epidemiological
use and other reproductive factors with p53 over-expression questionnaires concerning their reproductive history and use
in 64 post-menopausal women, 45-86 years of age, with of exogenous hormones.
non-familial coloreetal adenoearcinoma. Fifty per cent (32/
64) of colorectal tumors displayed nuclear over-expression Materials and methods
of p53 protein. Women with a history of oral contraceptive AIIpatients' tumorswere analysed immunohistochemically for p53 protein

use were significantly less likely to have p53 positive (+) over-expression by the avidin-biotinimmunoperoxidase method using poly-
elonal anti-p53 antibody NCL-p53-CM 1 (Novacastra Laboratories, Inc., Ltd.,

tumors than women who never used oral contraceptives UK) (16). Sections known to stain positively were included in each run,
(P = 0.02). In contrast, tumors from women who had never receivingeitherprimaryanti-p53antibodyor PBS,aspositiveand negative
been pregnant were more likely to be p53 + compared to controls, respectively. Detailsof the immunohistochemicalmethodsusedfor
tumors from parous women (P = 0.10). These data suggest this studyhavebeenpreviouslydescribed(14,15).
that oral contraceptive use and pregnancy are associated The slides were examined and scored independently by two pathologists

without any clinical or pathological information. Discrepant findings by these
with a p53 independent pathway in the development of pathologists were infrequent and were resolved by joint review. Tumors were
colorectal cancer, classified as p53 negative (-) if 0-19% of ceils displayed positive nuclear

staining, and p53+ if at least 20% of tumor cells were positive for nuclear
p53. Similar classification schemes have been used in other molecular

The suggestion that reproductive factors influence the develop- epidemiologieal investigations of p53 over-expression (17-19).
ment of colorectal cancer in women originated with the
observation of Fraumeni et al. (1) that nuns experience an Results
excess risk of large bowel, as well as breast cancer. McMichael
and Potter have described the epidemiological and biological Fifty per cent (32/64) of colorectal tumors displayed nuclear
evidence supporting a hormonal role in the development of over-expression of p53 protein. Fisher exact tests were used
colon cancer (2,3), and hypothesized protective effects for to calculate P-values. Neither age, race, education, body mass

index, TNM stage, nor tumor mucin character, location or
high parity and use of oral contraceptives (2). The mechanism differentiation differed with respect to p53 over-expression.to explain an effect of hormones on colorectal cancer risk

Patients with a positive family history of colorectal cancerremains unclear, but may involve effects on bile acid metabol-
ism or molecular alterations brought about by changes in the were more likely to have p53- tumors compared to those
hormonal milieu of the colon (4).

The study of p53 alterations may provide greater insight

into the carcinogenic pathway and the etiologic role played Table I. Oral contraceptive use and parity by p53 geoe expression
by various exogenous and endogenous factors (5,6). In humans,
both mutations and over-expression ofp53 have been associated Factor p53 + Cases p53- Cases P-value
with environmental carcinogens (7) including, exposure to (n = 32) (n = 32)
cigarette smoking in lung (8) and bladder cancer (9), UV
light in squamous cell carcinoma (10) and aflatoxin BI in Oral contraceptiveuseever 2 (17%) 10 (83%)

hepatocellular cancer (11). never 30 (58%) 22 (42%) 0.02
A relationship between female hormones and p53 gene Parity

expression in cancer is supported by the consistent associa- nulliparous 6 (86%) I (14%)
tion in multiple studies between p53 protein expression and parous 26 (46%) 31 (54%) 0.10
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without a family history (P = 0.11). Women with a history of 4.Potter, J.D. (1995) Hormones and colon cancer. JNC1, 87, 1039-1040.
oral contraceptive use were significantly less likely to have 5.Harris,CC. (1993)p53: At the crossroads of molecular carcinogenesis and

risk assessment. Science, 262, 1980-1981.
p53+ tumors than women who never used oral contraceptives 6.Begg,C.B. and Zhang,Z.F. (1994) Statistical analyzis of moleeular
(P = 0.02; Table I). The average duration of oral contraceptive epidemiology studies employing case-series. Cancer Epidemiol.
use was 3.6 years and ranged from 6 months to 15 years. BiomarkersPrev.,3, 173-175.

Cases began use of oral contraceptives between 24 and 41 7.Harris,C.C. (1991) Chemical and physical carcinogenesis: advances and
years of age. The two cases with p53 + tumors had used oral perspectives for the 1990s. Cancer Res. (Suppl.), 51, 5023s-5044s.

8.Suzuki,H., Takahashi,T., Kuroishi,T., et al. (1992) p53 Mutations in non-
contraceptives for 1 and 6 years' duration. In addition, tumors small cell lung cancer in Japan: association between mutations and
from women who had never been pregnant were more likely smoking. Cancer Res., 52, 734-736.

to be p53+ compared to tumors from parous women (P = 9.Zhang,Z.F., Sarkis,A.S., Cardon-Cardo,C., etal. (1994)Tobacco smoking,

0.10) (Table I). p53 gene expression did not differ with respect occupation and p53 nuclear over-expression in early stage bladder cancer.
Cancer Epidemiol. Biomarkers Prey., 3, 19-24.

to menopausal estrogen use orage at first birth (data not shown). 10. Brash,D.E., Rudolph,J.A., Simon,J.A., etal. (1991) A role For sunlight in
skin cancer: UV-induced p53 mutations in squamous cell carcinoma. Proc.

Discussion Natldcad.Sci.USd,88,10124-10128.
II.Hsu,I.C.,M ctcalf,R.A.,Sun,T.,etal.(I991)p53genemutationalhotspot

Evidence indicates that oral contraceptives and pregnancy in human hepatocellular carcinomas from Qidong, China. Nature (Loud.),
reduce secondary bile acid concentrations (20), possibly 350, 427-428.

12.Elledgc,R.M. and Allred,D.C. (1994) The p53 tumor suppressor gene in
lowering carcinogenic potential. Bile-acid induced carcinogen- breast cancer. Breast Cancer Res. Treatment, 32, 39-47.
esis is hypothesized to involve DNA damage resulting from 13.De Benedetti,V.M.G., Welsh,J.A., Yu,M.C. and Bennen,W.P. (1996) P53
toxic effects of bile acids on colonic mucosa (21). However, mutations in hepatocellular carcinoma related to oral contraceptive use.

there is little epidemiological support for a protective effect Carcinogenesis, 17, 145-149.
14.Freedman,A.N., Michalek,A.M., MarshalI,J.R., Mettlin,C.J., Petrelli,N.,

of oral contraceptives with only two studies showing clear Black,L, Zhang,Z.F., Satchidanaod,S.K.S. and Asirwatham,J.E. (1996)
reductions in risk (22,23). Several studies have reported lower Familial and nutritional risk factors for p53 overexpression in coloreetal
risks for multiparous compared with nulliparous women, while cancer. Cancer Epidemiol. Biomarkers Prev., 5,285-291.

others have found no association with parity (24). There may 15.Freedman,A.N., Michalek,A.M., MarshalI,J.R., Mettlin,C.J., Petrelli,N.,

be several explanations for the inconsistency in epidemiological Black,L, Zhang,Z.F., Satchidanand,S.K.S. and Asirwatham,J.E. (1996) The
relationship between smoking history and p53 overexpression in eolorectal

studies including the molecular heterogeneity of colorectal cancer. Br..I. Cancer, 73, 902-908.
tumors, in particular, p53 gene expression. 16.Midgley,C.A., Fisher,C.J., Bartek,J., etal. (1992 Analysis of p53 expression

To our knowledge, this is the first report examining the in human tumors: an antibody raised against human p53 expressed in E.

association between oral contraceptives and p53 gene expres- coli. J. Cell Sci., 101, 183-189.
sion in colorectal cancer. Our results for colorectal cancer are 17.Zhang,Z.F., Sarkis,A.S., Cardon-Cardo,C., et al. Tobacco smoking,

occupation and p53 nuclear over-expression in early stage bladder cancer.
similar to those of De Benedetti et al. (13) for hepatocellular Cancer Epidemiol. Biomarkers Prey., 3, 19-24.
tumors in observing a low prevalence of p53 over-expression 18.Zhang,Z.F., Karpeh,M.S., Lauwers,G.Y., et al. (1995) A case-series study
among oral contraceptive users. In addition, we observed a of p53 nuclear over-expression in early stage intestinal-type stomach

higher prevalence of p53 gene expression among nulliparous cancer. Cancer. Det. Prey., 19, 1-9.
19.Zhang,Z.F., Aprikian,A., Sarkis,A.S., et al. (1994) Factors associated with

women, none of whom had used oral contraceptives, than p53 nuclear accumulation in prostate adenocarcinoma. Int. J. Oncol., 4,
among parous women. Lower bile acid concentrations in oral 897-902.

contraceptive users and multiparous women may explain their 20. McMichaeI,A.J. and Potter,J.D. (1983) Do intrinsic sex differences in

increased probability of developing p53- tumors. A recent lower alimentary tract physiology influence the sex-specific risks of bowel
cancer and other biliary and intestinal diseases. Am. J. Epidemiol., 118,

in vitro study showed that normal colonic mucosa exposed to 620-627.

low bile salts concentrations demonstrated increased apoptotic 21.HilI,M.J. and Aries,V.C. (1971) Faecal steroid composition and its
cell death, a pathway associated with p53- colorectal tumors relationship to cancer of the large bowel..1. Pathol., 104, 129-39.
(25,26). 22.Potter,J.D. and McMichaeI,A.J. (1983) Large bowel cancer in women in

Our findings should be considered as preliminary and relation to reproductive and hormonal factors: a case-control study. JNCI,
71,703-709.

interpreted with caution. This analysis was based on a small 23.Fern_ndez,E., La Vecchia,C., D'Avanzo,B., Franceschi,S., Negri,E. and
number of cases. Biases inherent in this type of study design Parazzini,F. (1996) Oral contraceptives, hormone replacement therapy and
could explain our results, particularly confounding factors such the risk of colorectal cancer. Br J. Cancer, 73, 1431-1435.

as smoking and diet. It is interesting, however, that our study 24.Poner,J.D., Slattery,M.L., Bostick,R.M. and Gapstur,S.M. (1993) Colon
cancer: a review of the epidemiology. Epidemiol. Rev., 15, 499-545.

is consistent with that of De Benedetti et al. in suggesting that 25. Garewal,H., Bernstein,H., Bernstein,C., Sampliner,R. and Payne,C. (1996)
p53 molecular pathways in the etiology of some cancers may Reduced bile acid-induced apoptosis in normal coloreetal mucosa: a
be associated with specific reproductive and hormonal factors, potential biological marker for cancer risk. Cancer Res., 56, 1480-1483.
A larger investigation of hormonal factors and somatic altera- 26. Payne,C.M., Bernstein,H., Berostein,C. and GarewaI,H. (1995) The role
tions in hormone-related cancers is warranted, of apoptosis in biology and pathology: Resistance to apoptosis in colon

carcinogenesis. Ultrastruct. Pathol., 19, 221-248.
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