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Introduction: Endometrial and myometrial cell proliferation and differentiation are the
main targets of several members of the transforming growth factor B (TGF-B)
superfamily, in part modulating the effects of sex steroid hormones. Among TGF-§
growth factors, myostatin is known to play major roles in cell proliferation and
differentiation. The present study investigated the messenger RNA (mRNA) expression
of myostatin and myostatin receptors (activin receptor-like kinase 4 [ALK4],
transforming growth factor (TGF)-B type I receptor kinase [ALKS] and activin receptor
type 1IB [ActRIIB]) in endometrium of healthy women during menstrual cycle as well
as in benign (endometriosis, polyps) and malignant (endometrial adenocarcinoma)
conditions.

Sample size: Endometrial specimens were collected by hysteroscopy, whereas
endometriotic lesions were collected by laparoscopy, and adenocarcinomas were
sampled after hysterectomy. Total RNA was extracted from tissue homogenates, and
gene expression was assessed by quantitative real-time polymerase chain reaction.
Immediately after surgical removal, each sample was frozen in liquid nitrogen and kept
frozen at -80°C until use to allow subsequent RNA extraction. All tissue samples were
also sent to pathology for analysis to confirm the diagnosis of endometriosis,
endometrial polyp, endometrial carcinoma, or to prove healthy endometrium.
Representative DIE samples were fixed in buffered formalin and embedded in paraftin
for subsequent immunofluorescence assay. Endometrial expression of target genes was
analyzed by quantitative real-time polymerase chain reaction (RT-PCR). Sections (4
mm) of DIE tissues were deparaffinized in xylene and rehydrated in graded ethanol.

Results: Myostatin and myostatin receptor (type I ALK4, ALKS and type II ActRIIB)
mRNAs were expressed in all endometrial samples evaluated in healthy controls as well
as in pathological specimens. In endometrium from healthy women, the expression
levels of myostatin and myostatin receptors did not show a significantly different
expression between the proliferative and the secretory phase of menstrual cycle.
Therefore, healthy control samples were compared with endometriosis, endometrial
polyp, and endometrial adenocarcinoma without stratification by the menstrual cycle
phase. Myostatin mRNA expression was significantly higher in OMA (5.5-fold
increase, P<.05) and DIE lesions (6.6-fold increase, P<.05) than in control endometrium
Myostatin receptor ALKS mRNA was 19-fold increased in DIE, whereas ActRIIB
mRNA was 14-fold increased in DIE lesions compared to control endometrium (P<.01).
The expression of myostatin receptors ALKS and ActRIIB in OMA was higher than in
control. ALK4 and ALKS mRNAs were significantly higher in DIE than in OMA
(P<.05). Myostatin was abundantly distributed in the glandular epithelium of DIE
lesions, with a clear predominance in the apical border of the epithelial cells. Myostatin




was also localized to a lesser extent in stromal cells of the endometriotic lesions. The
receptor ALK4 was localized in both stromal and epithelial cells of DIE lesions, but the
sub-cellular localization indicated a predominance of this receptor in the basal side of
the glandular epithelium. Adenocarcinoma tissues expressed myostatin and its
receptors’ mRNAs. Myostatin and myostatin receptors (ALK4, ALKS, and ActRIIB)
mRNA expression was higher in adenocarcinomas than in polyps and control
endometrium. No significant difference in myostatin, ALK4, or ActRIIB mRNA
expression between polyps and control endometrium was found, whereas polyps had an
increased expression of ALK5 mRNA.
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