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ABSTRACT. We examined the frequency of p53 codon 72 poly-
morphism in 38 patients with endometriosis whose diagnosis was
confirmed using videolaparoscopy. Half of the women were in-
fertile. There were no significant differences in the genotype (P =
0.0927) or allele frequencies (P = 0.1430) for p53 Arg72Pro poly-
morphism between the two groups. We found a significant associa-
tion between the heterozygous and homozygous proline genotypes
and intense pain in the patients. Sixty-four percent of the patients
were homozygous or heterozygous for proline in patients with de-
gree III or IV endometriosis, but there was no significant differ-
ence compared to homozygous arginine genotype (P=0.6115). We
found that the proline allele is associated with substantial com-
plaints (infertility associated with pain), when compared to the ho-
mozygous arginine genotype; we also found that the proline allele
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was more frequent in endometriosis patients.
Key words: p53 gene; Endometriosis; Codon 72 polymorphism
INTRODUCTION

Endometriosis is a polygenic and multifactorial disease that is characterized by the
growth of endometrial tissue outside the uterine cavity and that frequently results in vari-
ous gynecologic problems, including dyspareunia, dysmenorrhea, pelvic pain, and infertil-
ity (Bischoff and Simpson, 2000). Although approximately 18% of women of childbearing
age develop the disease (Wieser et al., 2002), its etiology still remains obscure. The theory
of retrograde menstruation has been widely utilized to explain its origin. This theory pro-
poses that during reflux of menstrual fluid, viable endometrial cells are shed in menstrua-
tion and reach the peritoneal cavity via the uterine tubes, with consequent implantation and
local growth, since peritoneal macrophages of patients with endometriosis are not capable
of efficiently phagocytizing the peritoneal reflux (Santanam et al., 2002; Seli et al., 2003).

Studies have demonstrated a familial tendency for the occurrence of endometrio-
sis (dos Reis et al., 1999; Simpson and Bischoff, 2003), which in association with the
interaction of multiple genes as well as environmental factors determines the occurrence
of the disease (Bischoff et al., 2002). Endometriosis exhibits characteristics similar to
those of malignancy, such as local invasion and aggressive spreading to distant organs. Its
monoclonal origin indicates a neoplastic and genetic nature in the majority of endometrial
lesions (Nakayama et al., 2001; Melin et al., 2006).

Genomic alterations can represent important events in the development of endo-
metriosis. The p53 is a tumor suppressor gene, controlling the regulation of cell growth
and the regulation of the cell cycle, where it is involved in cell proliferation as well as the
progression of various types of tumors. It is located on chromosome 17p13, and induces
apoptosis or blocks the cell cycle in response to DNA damage, making it possible for cells
to be destroyed or repaired before re-initiation of DNA replication (Robles et al., 2002).
On the other hand, germline variants of the p53 gene are less known, and there are con-
troversies over their importance in various tumors (Storey et al., 1998; Zehbe et al., 2001;
Koushik et al., 2004).

Two variants described in p53 codon 72 gene derive from the substitution of a
single nucleotide resulting in the presence of proline (p53pro) or arginine (p53arg) in the
protein product. Studies have reported the arginine homozygote in codon 72 as being a
risk factor for the development of cancer (Storey et al., 1998), while others revealed an
elevated risk in individuals with the proline homozygous genotype (Wang et al., 1999; Yu
et al., 1999).

Mutation of p53 has been found in endometriosis (Bischoff et al., 2002). Abnor-
malities and chromosomal aberrations related to p53 can be associated with the malignant
transformation of ovarian endometriosis (Mhawech et al., 2002). Some investigators did
not detect altered expression of p53 in endometriosis (Horiuchi et al., 1998; Schneider et
al., 1998).

The aim of this study was to determine the frequency of p53 codon 72 polymor-
phism in patients with endometriosis and other symptoms of the disease.
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MATERIAL AND METHODS
Patients

The study included 38 peripheral blood samples of patients (25 to 35 years old)
from a reference center for videolaparoscopy and infertility in Goidnia, Brazil (FERTILE);
the patients had signs and symptoms suggestive of endometriosis and had been submitted
to videolaparoscopy for clarification of diagnosis and treatment. All patients had a diag-
nosis of endometriosis confirmed by a pathologist. The patients answered a questionnaire
on personal information and social habits and were divided into two groups of 19 each.
Group I comprised women who complained of infertility and who had intentions of preg-
nancy with a history of trying for at least one year. The women in group II already had
children without any difficulties or assisted reproduction, but they had other complaints or
an ultrasound examination suggesting endometriosis. On videolaparoscopy, the patients
were classified with regard to the degree of endometriosis, based on the criteria defined
by the American Fertility Society (then called the American Society for Reproductive
Medicine; Anonymous, 1997): grade I (minimal), grade II (slight), grade III (moderate),
grade IV (severe), and based on a tubal patency test, where the injection of methylene blue
makes it possible to determine if there is permeability of the Fallopian tubes. The exclu-
sion criteria were: patients submitted to salpingectomy (tubal factor); partner with two
abnormal semen analyses (male factor); persistent anovulation diagnosed by ultrasound
(ovarian factor), and abnormal post-coitus test (cervical factor).

Molecular analysis

Genomic DNA was extracted from peripheral blood with the Illustra™ Blood Ge-
nomic DNA kit (GE HealthCare, USA). In the analysis for p53 gene codon 72 polymorphism,
the primer Pro-72 (F-5’-GCCAGAGGCTGCTCCCCC-3’ and R-5’-CGTGCAAGTCACA
GACTT-3") was designed for p53 codon 72 in the proline form and Arg-72 (F-5’-TCCCCCT
TGCCGTCCCAA and R-5’-CTGGTGCAGGGGCCACGC), according to the procedure de-
scribed by Lattuada et al. (2004). The polymerase chain reaction products were loaded onto
a 2% agarose gel containing ethidium bromide for electrophoresis. After electrophoresis, the
gels were stained with ethidium bromide and photographed under UV light (Image Master
VDS - Amersham Pharmacia Biotech, USA).

Statistical analysis for the relative risk of p53 codon 72 in the two groups was com-
pared using the x> test and odds ratio (OR) for the determination of possible associations be-
tween molecular results and clinical and histopathologic data. The results were considered to be
significant when the probability of findings occurring by chance was less than 5% (P < 0.05).

RESULTS

There was no statistically significant difference both in the genotype and allele fre-
quencies for p53 Arg72Pro polymorphism between the patients with endometriosis in the
groups analyzed (Table 1). The two groups with endometriosis showed similar genotype and
allele frequencies for the p53 Arg72Pro polymorphism.
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Table 1. Frequency distribution of alleles and genotypes in patients with and without endometriosis.

Group | Group II

Allele
Arginine 0.76% (29) 0.57% (22) P=10.1430
Proline 0.23% (9) 0.42% (16)

Genotype

Codominant model
Arg-Arg 52.64% (10) 21.06% (4) P=0.0911
Arg-Pro 47.36% (9) 73.68% (14)
Pro-Pro 0 5.26% (1)

Dominant model
Arg-Arg + Arg-Pro 100% (19) 94.74% (18) P =1.0000
Pro-Pro 0 5.26% (1)

Recessive model
Arg-Arg 52.64% (10) 21.06% (4) P=0.0927
Arg-Pro + Pro-Pro 47.36% (9) 78.94% (15)

Data are reported as percent with number of individuals in parentheses.

When correlating the pain as light/moderate or moderate in groups with the polymor-
phism analyzed (arginine homozygous and proline heterozygous or homozygous), 92.85%
patients with a complaint of slight/moderate pain were arginine homozygous and 16.67% were
proline homozygous or heterozygous. Whereas 7.15% of the patients with intense pain were
arginine homozygous and 83.33% were proline homozygous or heterozygous. There was a
statistically significant difference (P <0.001 and OR =0.024 (95%CI = 0.003 to 0.222)). In the
classification of endometriosis and correlation with polymorphism, 50% of patients arginine
homozygous were classified in grade I, II, 111, or IV, but 36.37% were proline homozygous or
heterozygous in grade I or II and 63.63% in grade III or IV (Table 2).

Table 2. Correlation between pelvic pain intensity and classification of endometriosis and polymorphism.

Genotype Arg-Arg Arg-Pro or Pro-Pro

characteristics N (%) N (%)

Pain

Slight/moderate 13 (92.85%) 4 (16.67%) P<0.001
Intense 1(7.15%) 20 (83.33%)

Total 14 24

Classification*

Grade I or I 8 (50%) 8(36.37%) P=0.6115
Grade III or IV 8 (50%) 14 (63.63%)

Total 16 22

*Endometriosis classification was performed according to the American Society for Reproductive Medicine
(Anonymous, 1997).

DISCUSSION

Endometriosis is a pathologic condition that involves abnormal endometrial cell adhe-
sion, growth, and proliferation in ectopic tissues, such as the ovary and the peritoneal surface
(Béliard et al., 2004). Studies of p53 codon 72 polymorphism with respect to the incidence of
endometriosis have been controversial.
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In a Chinese population, Chang et al. (2002) reported an association between the proline
form and endometriosis and suggested a protective action of the homozygous Arg-Arg genotype
against the disease. The association has been confirmed in a Taiwanese (Hsieh and Lin, 2006)
but not in a Japanese population (Omori et al., 2004). According to these authors, the arginine
homozygous genotype in codon 72 is related to low susceptibility for developing endometriosis,
while the proline homozygous or heterozygous allele is related to higher susceptibility of develop-
ing the disease. In a recent study on the population of Milan, Italy, Lattuada et al. (2004) did not
find such an association, but rather an increased incidence of the proline form in the more severe
forms of the disease, as reported as well by Ammendola et al. (2008) in women of Rome, Italy.

We did not observe any significant difference in the distribution of the pS3 codon 72
polymorphism between the groups (P = 0.0974), only in patients with intense pain and the pro-
line homozygous or heterozygous genotype (P <0.001). The proline allele is present in the more
severe cases of endometriosis (pelvic pain associated with infertility) with more severe progno-
sis and difficult to treat. The proline form of p53 protein is a stronger activator of transcription
but a poor activator of apoptosis, compared to the arginine form (Robles et al., 2002).

One major reason for controversy may be differences in ethnicity. Race-specific varia-
tion in the distribution of genotypes in the p53 codon 72 polymorphism has already been dem-
onstrated. An ethnic difference in the frequency of the proline allele between populations can
explain these differing results. Pena (2005) discussed the difficulty in our country of correlating
any findings with ethnicity and the matter that factors such as socio-economic ones could influ-
ence the results presented. In Brazil, the influence of ethnicity is complicated by the fact that
our population is miscegenated, and many investigators report white skin color as a phenotype,
but the genotype is often not congruous with this phenotype. Since the patients in the present
study were from a private clinic, a socio-economic factor could have influenced the results.

In conclusion, the presence of the proline allele is linked more to patients with infertility and
with a more severe clinical picture of the disease. The pS3 polymorphism could be used as a molecu-
lar marker for endometriosis associated with exacerbated symptoms and infertility, and therefore as
a great aid in the diagnosis of endometriosis, guiding prognosis and treatment of this disease.
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