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Abstract  

 

Objective: The endometrium plays a key role in the fertility and endometrial pathology and gains great importance in the 

female reproductive system. It is important in terms of fertility and endometrial pathology with its mechanism and 

regulatory factors. Aim: This study highlights the complex process of endometrial regeneration and the researchs aimed 

at explaining the ability of endometrial stem cells to new remedy to the treatment of infertility as well as some diseases. 

Conclusion: There is no doubt that the endometrium has unlimited ability to regenerate any tissue. Today, they are in the 

various stages of experimentation in cell-based therapies of the regenerative medicine and will open hopeful avenues in 

treating heavy or fatal diseases by using stem cells. Beside endometrial diseases and infertility, an extensive range of 

clinical practices have included tests of stem cells in the endometrium. Furthermore, this study summarizes the 

identification of stem cells and regeneration properties in the endometrium. 
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INTRODUCTION 
One of the valid solutions is to treat numerous 

degenerative diseases in stem cell therapy, and clinical 

experimentations are currently trying to determine their 

administrations to humans. Due to ethical subjects and 

the risk of tumors, the practical exploiture of stem cells 

has only recently begun [1]. 

 

The uterus is a certain organ characterized by 

morphological adaptation with reproductive function. 

Both the myometrium and endometrium are able to 

modify their histological structure to assistance fetal 

development. The stunning changes of endometrium is 

important in implantation and nutrition of the embryo 

that is protected by myometrium. The ovarian steroid 

hormones cause the periodic evolution of endometrium, 

under the modulation of neuroendocrine hypothalamic–

hypophyseal system [2]. 

 

The regeneration of the human endometrial 

mucosa, a dynamic tissue, is subjected to periodical 

functional morphologic changes under the influence of 

sex hormones that change during each menstrual cycle 

in women's reproductive life. The post-menopausal 

endometrium responds exogenously estrogen-like [3]. 

Schwab et al. expressed that clonogenic stromal and 

epithelial cells are present in the inactive endometrium. 

This inactive endometrium lacks functionalis and is 

mostly basalis, therefore the clonogenicity of the 

inactive endometrium reinforcements the existence of 

an endometrial stem cell niche in the basalis [4]. 

Furthermore, it has demonstrated that clonogenic 

epithelial and stromal cells can be found in the inactive 

endometrium. These datum support future studies 

aimed at identifying assumed human endometrial 

epithelial and stromal stem/progenitor cells and 

demonstrating the notion that these cells are 

independent of the hormone. In addition, a small 

population of MSC-like cells in the endometrium that 

may be responsible for cyclic growth and may provide 

an MSC resource for tissue engineering applications 

[5]. The endometrium is composed of luminal and 

glandular epithelial cells and an important vascularized 

stroma; so many studies have been conducted to 

identify epithelial and mesenchymal stem / progenitor 

cells [6]. 

 

The differentiation potential of assorted 

multipotent mesenchymal stem/stromal cells (MSCs) 

populations and of cultured endometrial stromal 

fibroblasts has been verified [7]. İt has been expressed 

that the cultured human endometrial stromal fibroblasts 

also differentiated into a hematopoietic lineage 

generating CD41a and CD42b polyploid 

megakaryocytes that released platelets in vitro, state the 

plasticity of cultured endometrial stromal fibroblasts 

[8]. Particular markers of endometrial MSC have been 
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identified. Co-expression of CD146 and PDGF-Rβ 

isolates clonogenic stromal cells (CFU), sublimating for 

endometrial MSC 8–10 fold over unfractionated 

stromal cells [5]. It is clear that endometrial stromal 

fibroblasts are a large mesodermal multipotential. The 

gene expression profile of cultural epithelial and 

stromal SP cells produced a common gene signature 

and a gene signature that showed a significant overlap 

of differentially organized genes, perhaps presenting a 

single stem / progenitor cell phenotype [9]. However, 

this alike gene signature may have been reasoned by the 

lack of purity of the stromal SP and epithelial cultures 

[10]. Cultured stromal fibroblasts from primary 

trimester and decidua displayed featured properties of 

MSC clonogenicity (2–18%), mesodermal lineage 

distinction and surface marker phenotype [11,12]. In 

this case, there is no suspicion that further researches 

need to be attained in order to understand the 

relationship between Endometrial MSCs (eMSCs), 

decidual MSCs, endometrial stromal fibroblasts and 

decidual stromal fibroblasts [13]. 

 

DISCUSSION 
Women's fertility depends on the quality of the 

endometrium. The insufficiently thick endometrium 

may lead to sub-fertility and IVF failure. Therefore, the 

use of stem cells in the treatment of endometrium 

provides endometrial renovation and increased fertility 

rates [14]. The positive results achieved in the therapy 

of Asherman syndrome are the best evidence. 

Endometrial MSCs initially tested in animal models 

[15] and later on in humans [16] have been used. 

Epithelial progenitor cells in endometrial unicellular 

suspensions obtained from hysterectomy tissue to allow 

testing of basal glands; is clonogenic cells [17]. 

Identification of epithelial progenitor markers will 

provide an opportunity to investigate its role, 

endometrial regeneration in normal cycling 

endometrium, and gynecological diseases associated 

with abnormal epithelial proliferation such as 

endometriosis, endometrial cancer and adenomyosis 

[3]. The monthly regeneration of the human 

endometrium, it is almost completely resected after the 

parturition and in postmenopausal women taking 

estrogen-based hormone replacement therapy [6]. After 

regeneration with estradiol valerate for 8 weeks; the 

thickness of the atrophic endometrium in 

postmenopausal women is similar to the thickness of 

the premenopausal endometrium. The identified 

Clonogenic eMSCs in the regenerated endometrium 

have alike self-renewal and multipotency to 

premenopausal eMSCs [18].  

 

Some endometrial problems, including 

infertility due to insufficient thickness of the 

endometrium, can be effectively treated using MSC 

transplantation. Although similar in specific MSC 

characteristics derived from different organ sources, 

endometrial stem cells (EMSC) are subjected to 

temporal regulation during a menstrual cycle in a 

micro-peripheral niche found only in endometrial 

tissues. Because of the microenvironment niche, there is 

a need for progressive therapies using EMSC for 

endometrial disorders [19]. 

 

The silence of the newly isolated side 

population (SP) cells corresponds to the adult stem 

cells. The CFU in vitro and assays do not likely provide 

a microbial or stem cell niche in order to preserve adult 

stem cell characteristics, leading to experimental 

differences. The heterogeneity and weak clonogenicity 

making single cell culture impractical restrict the 

researchs of the endometrial SP. However, much proof 

suggests that endometrial stem/progenitor cells are 

enriched in the SP fraction [20, 3]. Although many 

studies have been achieved on endometrial cells derived 

from bone marrow, most have not identified the type of 

bone marrow cells that contribute to the endometrium. 

The former protocols are typically designed to make the 

engraftment of hematopoietic stem cells (HSCs) 

possible. HSCs are widely known to cause non-

hematopoietic lineages in other tissues [21], but this has 

been a subject of discord [22].  

 

The studies following donor-specific markers 

after BM transplantation in patients and experimental 

animals have showed that the BM-derived participates 

to the endometrial tissue. Co-expression of donor and 

endometrial markers contributes to recognizing 

endometrial BM-derived cells in the absence of BM-

derived immune cell markers [23,24]. Bone marrow 

stem plasticity may also indicate the developmental 

origins of bone marrow cells because the mesoderm 

arises from mesothelium via epithelial transposition to 

mesichem [25]. These stem cells are naturally plastic, 

but further characterization on the biology of MSC 

subpopulations needs to be done in order to settle this 

controvertible issue [26]. Epithelial cells were not 

ordinarily sighted in cultured menstrual blood, because 

they were not present, were overlooked or had been 

coated by the stromal fibroblast populations [27] 

suggesting that epithelial progenitors are more likely 

located in the basalis and not normally shed in 

menstruation stage [26]. Cultured menstrual blood cells 

have been redifferentiated into the decidual cells [28]. 

Research on menstrual blood cells has mostly focused 

on the broad differentiation ability into endodermal, 

mesodermal, and ectodermal lineages and their 

potential use in cell-based therapies [29]. Increased T-

cell proliferation by menSCs may be the basis for the 

maintenance of endometrial homeostasis to cope with 

increased infections, but may not be sufficient for the 

need for immunological tolerance to this semi-

allogeneic fetus [30]. 

 

Epithelial label retention cells (LRCs) were 

detected in mouse glands with altered menstrual 

irregularity and epithelial repair. During endometrial 

shedding, the lumen epithelium and then estrogen-

independent epithelium rapidly repaired the loss of the 
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BrdU tag, while the glandular epithelium remained 

silent [31,32]. It has been described that endometrial 

LRCs in mice play a functional role in endometrial 

regeneration in the estrogen replacement model using 

postnatal pulse labeling in ovariectomized mice [17]. 

 

It is not known whether there is a change in the 

number of clonogenic MSC-like cells excreted in the 

menstrual cycle for women in terms of endometriosis, 

and whether women exposed to endometriosis are more 

prone to endometrial stem / progenitor cells. It is also 

unclear whether endometrial stem / progenitor cells are 

shed retrograde in women with endometriosis [33]. 

 

There are many controversies regarding adult 

stem cell or differentiation plasticity, particularly bone 

marrow-derived stem cells. Probably 

transdifferentiation mediates nuclear reprogramming 

and altering the transcriptional activity of important 

developmental genes. One of the forms of metaplasia 

that leads to changes in the extracellular environment is 

this stage, and occurs in tissue damage conditions [34]. 

The changing cell phenotype may include mesenchymal 

epithelial transmission (MET) or epithelial 

mesenchymal transmission (EMT). It is known that this 

process occurs during embryogenesis and is epitomized 

again in carcinogenesis [35]. 

 

Alternative regenerative medicine approaches 

for the repair of bone, muscle, cartilage, tendon, fat and 

other connective tissues aim to use MSC's ability to 

diversify into different cell types after settling in tissue-

specific scaffolds [36]. The structural aid and cell 

adhesion substrate can be provided by tissue scaffolds 

and gives the opportunity to present a large number of 

cells directly to the damaged site as a three-dimensional 

viable tissue patch [37]. Transplanted MMCs reduce the 

area of myocardial infarction (MI) in the rat model, 

with cardiomyocytes derived from MMC observed in 

the area of myocardial infarction in vivo, they also 

significantly improved heart function. Furthermore, a 

decrease in left ventricular fibrosis was also achieved in 

heart transplanted hearts. Thus, MMCs can be a 

potential new, easily accessible material source for 

cardiac stem cell-based therapy [38]. Stromal 

fibroblasts obtained from many tissues have many 

similar properties, such as immunomodulatory 

properties, advanced differentiation, and surface marker 

phenotype, with MSC, and their gene expression 

profiles are unique and reflect the tissues from which 

they originated [39]. The human endometrium also 

contained a scarce population with MSC and fibroblast 

properties that could be partially purified in the CD146 

PDGF-Rb population, indicating a hierarchy of the 

MSC-fibroblast lineage. The overlapping functions of 

stromal fibroblasts and eMSC abstain from the need to 

collect a rare population of CFU or CD146 PDGF-Rb 

for potential use in regenerative medicine [26]. 

 

The endometrium is characterized by its 

sensitivity to sex steroid hormone, cellular complexity, 

and periodic regeneration, and is very important for 

answering stem / progenitor cell questions. Although 

some evidence suggests that bone marrow is the source 

of endometrial stem / progenitor cells, its relationship 

with stem / progenitor cells derived from cholelomic 

epithelium is not yet known. In addition, the 

relationship between embryonic processes between 

mesenchymal and epithelial transformations and the 

formation of adult stem / progenitor cells found in 

endometrial disorders such as endometriosis and 

perhaps endometriosis has not yet been established. 

Studies to address these problems allow molecular 

genetics and epigenetic characterization, the 

development of new animal models, and perhaps future 

investigations that lead to the emergence of more 

specific markers for the identification of endometrial 

stem / progenitor cells. This situation will allow the 

investigation of the potential role of stem / progenitor 

cells of the endometrium in gynecological diseases [13, 

26]. Furthermore, the effect of these cells on 

gynecological disorders involving abnormal 

endometrial reproduction, such as endometrial cancer, 

endometriosis and adenomyosis, can be investigated by 

identifying N-cadherin as the main marker of 

endometrial epithelium [40]. 

 

CONCLUSION 
Many new hypotheses regarding endometrial 

renewal and implantation have resulted from advances 

in endometrial stem cell research over the past decade. 

The easy attainment to the stem cells in the 

endometrium and their high ability to reproduce make 

them ideal postulates for cellular therapy. It is important 

to recognize the latest signals of endometrial stem cells 

so as to simplify their isolation and futurity practices. 

 

Beside endometrial diseases and infertility, a 

broad range of clinical practices have included tests of 

stem cells in the endometrium. More clinical trials are 

necessary to get over the administration limits and 

improve the use of stem cells in the 

endometrium.Endometrial stem/progenitor cells are 

present in the endometrium and presumably play a 

staminal role in tissue stability during the normative 

endometrial function. Researches have not resoluted the 

role of BM derived endometrial cells in endometrial 

physiology and function yet. The communication 

between endometrial stem cells and the other cells in 

some cases opens the perspective of specific treatment 

as therapeutic means in the future. 
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