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Objective: Recently it has been proposed that stem cells may be associated with the pathogenesis of endometriosis. The purposes of this study
are to investigate whether the eutopic endometrial cells of women with or without endometriosis show the characteristics of stem cells
in vitro and have a difference of the expressions of the undifferentiated stem cell markers as OCT-4 and CXCR4.

Methods: A total of 6 women with advanced endometriosis and a total of 10 women without endometriosis, adenomyosis or leiomyoma were
included in this study. The eutopic endometrial cells, which were obtained from the menstrual blood at menstrual cycle day 2 to 4, were
cultured in vitro for approximately 2 weeks, subsequently the putative very small stem cells were separated by Percoll density gradient
method and were cultured. The expressions of OCT-4 and CXCR4 were analyzed by real time RT-PCR.

Results: The eutopic endometrial cells of the group of endometriosis compared with the control group showed the different morphological
characteristics in vitro; more commonly heterogeneous supportive cells, very small round cells less than 3 ym and 5~15 pm sized hyperchromatic
round cells. After the separation of very small round cells by Percoll density gradient method, these cells showed the several characteristics of
stem cells; self-renewal, asymmetric cell division, colony formation and embryoid body-like formation. Also These cells showed the similar
characteristics of very small embryonic-like stem cells; the mobile cells smaller than erythrocyte, the cell migration or adhesion to supportive
cells, the sphere formation by cell aggregation and the formation of new differentiated cell by cell fusion. The expressions of OCT-4 and CXCR4
in the group of endometriosis are respectively 5.66 times and 17.69 times as high as the control group (P<0.05).

Conclusion: The very small round cells less than 3 pm and 5~15 um sized hyperchromatic round cells, which showed the several
characteristics of stem cells in vitro, were more common in eutopic endometrial cells of patients with endometriosis and the expressions
of OCT-4 and CXCR4 were significantly higher. This study suggests that stem cells might play a key role in the pathogenesis of
endometriosis and OCT-4 and CXCR4 might be used as a tool for diagnosis or follow-up.
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Table 1. cDNA primer pairs for undifferentiated markers of stem cells

26

Genes Primer sequences

OCT-4 Forward primer 5'-GGA AGG TAT TCA GCC AAA CG-3'
Reverse primer 5'-TAG CCT GGG GTA CCA AAA TG-3'

CXCR4 Forward primer 5-AAT CTT CCT GCC CAC CAT CT-3'

Reverse primer
Alpha-tubulin Forward primer

Reverse primer

5-GAC GCC AAC ATA GAC CAC CT-3'
5'-GTA CCG TGG TGA CGT GGT TC-3'
5-CTT GGC ATA CAT CAG GTC AA-3'

olof Al on 518 7HEELS o]&ato] Algufjute]
&4 Fdiet %O]ESH AAYEL | mL A= A5G}
At NEZEL digestion £ [DMEM/F-12+5% FBS
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3. Real time RT—PCR ZdA}
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| mLE 93 el A MRS B % 200 1L
chloroforma #7154 12,000 rpm, 4 CollA 1527 ¥
2 RS ofF AEAE A3I5t0] 500 L isopro-
panol2 #7I5le] RNAS HAAIZ] F 12,000 rpm, 4C

oA 1022t YAEEE s ol & A5 AAT o
2 pelletS 75% LZ=E 23] ANAHstL ARAF ¥
DEPC—water 2 pellet2 3]43}0] 60 Tof|A 105 ZoF ¥
A -80Co|A H#s3ct =9 total RNA 3 ugS
Oligo (dT)12-18 Primer,10 mM dNTP Mix, 0,1 M DTT, 5x
First—Strand buffer, M—MLV Reverse Transcriptase
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Fig. 1. The epithelial cells (A) and stromal cells (B) in the control group.

Most of epithelial cells and stromal cells in the control group show homogeneous pattern. The colonies (arrow), which are composed
of approximately 5~15 pm hyperchromatic round cells and very small round cells less than 3 pm, are rarely as compared with the
group of endometriosis (scale bar: 50 pm).

Fig. 2. The epithelial cells (A) and stromal cells (B) in the group of endometriosis.

The supportive cells in the group of endometriosis show heterogeneous pattern. Very small round cells (arrow) and the colonies such
as Figure 1-A are more common in the group of endometriosis compared with the control group. Very small round cells show the
similar characteristics of very small embryonic-like stem cells; the mobile cells smaller than erythrocyte, the cell migration or
adhesion to supportive cells, the cell aggregation (arrow) and sphere formation (scale bar: 50 pm).
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Fig. 3. The asymmetrlc cell division of sphere-shaped cells derived from very small round cells.
Very small round cells form the sphere-shaped cells (arrow) by cell aggregation. These sphere-shaped cells adhere to other site for
the undifferentiated cells (A) or adhere to for the differentiated cell by cell fusion and nuclear recombination (B) (scale bar: 50 um).

Fig. 4. Colony formation (A) and embryoid body-like formation (B).
These phenomena are the morphological characteristics of stem cells in vitro culture (scale bar: 100 pm).
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SadPA ST g2 Feste] 7Y A widE &
He wjF JAE 7H5 e S4Y3AEES e0E 3. 0|23}t E7|MZ EX|XI OCT-42t CXCR4 Wig
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Uetfl= AS gelg 4 Sl (Fig. 5). 2710 A== A)AFl OCT-4%} CXCR49| dgo] Zol7t SI=AE

PR e A Ty L . Eat :
Fig. 5. Self renewal (A) and embryoid body-like formation (B) of very small round cells.

At day 7 in vitro culture, the very small round cells separated by Percoll density gradient method are confluent on petri dish.
Thereafter these cells differentiate gradually larger cells by cell fusion (filled arrow) or form embryoid body-like formation (open
arrow) (scale bar: 50 pm).

Fig. 6. As etric cell division (A) and neuron-like cells (B).
The sphere-shaped cells derived from very small round cells show frequently asymmetric cell division (arrow). Especially neuron-like
cells are often detected (scale bar: 50 um).
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* P<0.05

Fig. 7. Real time RT-PCR for OCT-4
and CXCR4.

The expressions of OCT-4 and CXCR4 in
the group of endometriosis are respec-
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