Endometriosis: A History Written by Aberrant Hoxa10 Gene Expression
and Epidermal Growth Factor (EGF) System Polymorphism?

Endometriosis is a gynecologic disorder charac-
terized by the presence of viable, extrauterine en-
dometrial tissue, predominantly on the ovary and
pelvic peritoneum (1-3). Typical symptoms con-
sist of pelvic pain, dysmenorrhea, and infertility
(1, 2). This condition takes place only in women
of menstrual age, can grow or bleed cyclically and
may cause adhesions (1, 2). Endometriosis repre-
sents a worldwide social disease compromising
quality of life (1, 2).

The prevalence of endometriosis approaches 6%
to 10% in the general female population of repro-
ductive age, 50% to 60% of women and teenage
girls with pelvic pain, and up to 50% of women
with infertility (2, 3). The mechanisms responsible
for the disease have not been fully elucidated yet.
Therefore, the etiology of the disease is a motiva-
tion for research.

Epidermal growth factor (EGF) system has been
strongly related to the regulation of the cyclical
growth and shedding of human endometrium (2).
A functional polymorphism of EGF system relat-
ed to genotypic heterogeneity has been described
(4). Intriguingly, the expression of EGF system in
eutopic endometrium from women with endome-
triosis varies from the healthy women with sig-
nificant quantitative and qualitative differences
(3). In addition, a recent study demonstrated a
dysregulation of EGF system in the setting of se-
vere versus mild endometriosis suggesting func-
tional and biochemical dissimilarities between
these two types of endometriosis (5).

EGF secretion has been linked to HOX genes
transcriptional mechanisms implying that homeo-
tic genes have a permissive role in controlling
EGF gene expression (6). HOX genes, encoding
homeodomain factors, are crucial for embryonic
morphogenesis regulating a battery of down-
stream genes essential for growth and differentia-
tion (7). Although they have a morphogenetic role
in several cases, their activity is generally tightly
connected with multiple signaling pathways (6, 7).
HOX genes were initially considered to be ex-
pressed only during the embryonic development
(7). However, they have been persistently reveal-
ed in the reproductive tract (6). In addition, human

endometrium is dynamically regulated by the ex-
pression of HOXA10 gene that seems to be neces-
sary for endometrial growth, differentiation and
implantation (7). Interestingly, it has been report-
ed that HOXA10 gene expression is altered in the
endometrium of women suffering from endome-
triosis (6). Similarly, in a baboon endometriosis
model, HOXA10 gene expression was down regu-
lated in eutopic endometrium (8). All these con-
tentions led us to hypothesize that aberrant HOXA
10 gene expression may account for genetic vari-
ants with inter-ethnic differences in EGF system.
Research studies are needed to delve deeper into
the individual susceptibility to endometriosis from
ethnicity-related gene polymorphisms. Specific
signaling pathways between HOXA10 gene and
EGF system at cellular level should be better de-
fined in order to target new individualized racial
therapeutic strategies for infertility, dysmenorrhea
and pelvic pain. In this respect, a gene therapy
approach involving the manipulation of HOXA10
gene expression may have important functions in
prospective preventive management of endome-
triosis.
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