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Elucidation of the pathogenesis of endometriosis and development of new drug
testing system and novel drugs targeting stem cells

Tetsuo Maruyama, M. D.,Ph.D.
Department of Obstetrics and Gynecology, Keio University School of Medicine

Endometriosis is a benign disease but has several unique cancer—-like properties
including high potentials of invasion, metastasis, and epithelial-mesenchymal
transition (Verma R, et al., Reproduction, 2004; Maruyama T, Endometriosis:
Pathogenesis and Treatment. 2014). Furthermore, a very recent study has shown that
lesions in deep infiltrating endometriosis, which are associated with virtually no
risk of malignant transformation, harbor somatic cancer driver mutations (Anglesio
MS, et al., N Engl J Med, 2017). These collectively implicate the importance of
cancer biology—based approach in the study of endometriosis.

We isolated side—population (SP) cells, which are known as a stem cell-rich
population and have the unique ability to pump out DNA binding dye Hoechst 33342,
from Ishikawa human endometrial cancer cell line, but the Ishikawa cells included
very few SP cells making it difficult to obtain SP cells stably. We then analyzed
the containing rate of SP cell in other human endometrium—related cell lines
including HHUA, HEC6, KC02-44D, THESC and Hemol and found that only HHUA and HEC6
endometrial cancer cell lines contained SP cell fraction. We demonstrated that
HHUA-SP cells had a higher cell growth potential than main population (MP) cells,
which are a non-stem cell population, and expressed MDR1, one of the SP and stem
cell markers. HHUA-SP cells and HHUA-MP cells were individually inoculated into
the subcutaneous tissues of nude mice. HHUA-SP cells and HHUA-MP cells formed
tumors, and there is more increase in the weight of tumors derived from HHUA-SP
cells compared with that from HHUA-MP cells. Based on the results together with
the published data that HHUA cells retain many of intracellular signaling pathways
found in normal endometrial epithelial cells (Ishiwata I, et al., Gynecol Oncol,
1984; Tanaka T and Umeski N, J Rerpod Immunol, 2000), we thereafter used HHUA cells
for drug screening.

We next performed cell proliferation analysis (MTS assay) in THESC cells,
immortalized human endometrial stromal cells, and determined the optimum
concentrations of the candidate drugs not to affect the growth of normal
endometrial cells. We then tested the cell growth—inhibitory and SP cell-reducing
effects of these drugs at the determined concentrations on HHUA cells. Both effects
were found in six drugs including drug D. Furthermore, among the six drugs, drugs
A, B, and C showed apoptosis—inducing effects on HUAA cells as determined by
Annexin V staining assay.

We have been investigating the in vivo effects of drugs A, B and C on tumor
formation in immunodeficient mice inoculated with HHUA-SP or HHUA-MP cells.
Preliminary data showed that MDRl1-positive cells together with Ki67-positive cells,
i.e., proliferating cells, were decreased in number in HHUA SP-derived tumors, but
not HHHUA MP-derived tumors in response to treatment with drugs A, B and C.
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