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Abstract: Endometriosis is an estrogen-dependent disorder characterized by the 

presence and growth of endometrial-like tissue outside the uterine cavity, affecting 

approximately 10% of women of reproductive age [1]. Hormonal agents such as 

gonadotropin-releasing hormone analogs, oral contraceptives, and progestins are 

commonly used in its treatment. These therapies alleviate pelvic pain and reduce lesion 

size; however, recurrence occurs in 30–60% of patients within 3–5 years after treatment 

cessation [2]. 
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Letter to the Editor 

Endometriosis is an estrogen-dependent disorder 

characterized by the presence and growth of 

endometrial-like tissue outside the uterine cavity, 

affecting approximately 10% of women of 

reproductive age [1]. Hormonal agents such as 

gonadotropin-releasing hormone analogs, oral 

contraceptives, and progestins are commonly used in 

its treatment. These therapies alleviate pelvic pain and 

reduce lesion size; however, recurrence occurs in 30–

60% of patients within 3–5 years after treatment 

cessation [2]. 

Multiple theories have been proposed to explain the 

pathogenesis of endometriosis, but none can fully 

account for all disease subtypes. Recently, the “stem 

cell theory” has been introduced, suggesting that 

ectopic endometrial-derived stem/progenitor cells are 

transplanted outside the uterine cavity via retrograde 

menstruation and lymphovascular routes, acting as 

initiator cells for lesion formation. Although typically 

benign, endometriosis exhibits biological features 

such as local invasion and distant spread, resembling 

malignant tumors [3]. 

Cancer stem cells are known to drive malignant 

properties, including chemoresistance, metastasis, and 

high recurrence rates in malignancies such as breast 

and ovarian cancers [4]. Similarly, endometriosis-

associated stem cell populations are thought to play a 

critical role in the initiation and recurrence of the 

disease. Therefore, agents targeting these cell 

populations are expected to emerge as promising 

therapies for preventing disease progression and 

relapse [5]. 

The use of stem cells isolated from biopsy samples of 

patients with endometriosis for drug screening is an 

ideal strategy to identify agents that selectively target 

stem-like populations. However, the amount of 

endometriotic tissue obtained from biopsies is often 

limited, making it challenging to isolate sufficient 

stem-like cells for large-scale screening. Additionally, 

the conventional method of isolating stem-like 

populations using Hoechst 33342 dye is widely 

applied in stem cell research, including uterine tissue 

studies, but it requires ultraviolet (UV) laser excitation 

— equipment not typically available in standard flow 

cytometers [6]. 

A previous study reported that DyeCycle Green 

(DCG), excited by a standard 488-nm laser, can 

function similarly to Hoechst 33342, enabling the 

isolation of drug-efflux–active cell populations (DCG 

side population or DCG-SP) without the need for UV-

equipped flow cytometers. DCG can also be excited 

with violet lasers [7]. Consequently, unlike Hoechst 

33342, SP analysis using DCG can be performed on 

conventional flow cytometry instruments without 

specialized UV laser sources. 

 

 

Conclusion 

The treatment of endometriosis remains challenging, 

as current therapies primarily alleviate symptoms but 

fail to prevent recurrence after discontinuation. One 

promising new avenue is targeting endometriosis-

associated stem cell populations. Recent evidence 

indicates that these cells are crucial in both disease 

initiation and relapse, making them attractive 

therapeutic targets. Advanced screening methods, 

such as the use of DyeCycle Green (DCG) to identify 

drug-efflux–active cell populations, could greatly 

facilitate the discovery of agents that selectively 

inhibit endometriosis stem cells. Compared to 

traditional UV-dependent methods, DCG-based 

techniques offer advantages in accessibility, cost 

reduction, and compatibility with standard equipment. 

By employing such innovative strategies, it may be 

possible to develop therapies that effectively suppress 

the growth and spread of endometriosis stem cells, 

thereby reducing recurrence rates. These approaches 

also hold potential for other stem cell–related 

disorders. Overall, further research on stem cell 

inhibitor screening and the evaluation of their 

therapeutic efficacy in clinical models is essential for 

translating these strategies into effective treatments for 

endometriosis. 
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