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St AWTCRIEES 7 — 72 K5 REMEOHEICE L, MRk z Vv CTHlrd 52 & T
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BNO~ES B U5 FE, ThbbA MESB L AR ~NESa L Z2RIET A0
IR TH S 620 nm & 580 nm Tt T+ 2 Z ENFHATH -7, WL K v ot & 2 FHll
THZEIIRECTH DDA MNETBE Y 4 F T ~EZ 2 (metHbloxyHb) b4 HFMIC
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TFEHNIRHEE ), WY ROC A —7 %AW CHIEEZFH L, R - FRREZFHRE L,

Z OFER, PIBEREINELE OFEN N O metHb/oxyHb HLIZPNIEE (Z Frls L CTHEALICIRIE 2=
L 72(0.389+0.266 vs. 0.666+ 0.188, P=0.021), = D & & ORRFE, FRRE BBrERH R, B R
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(D We isolated and cultured endometriotic stromal cells and treated them with 1,25-dihydroxy
vitamin Ds (1,25(0H)2Ds, an active form of Vitamin D). 1,25(0H)2Ds reduced inflammatory
cytokines and MMPs expression, PG productions, and cell proliferation, and increased
apoptosis. These results suggested that vitamin D has a potential for controlling
endometriosis. In addition, endometriotic epithelial cells were isolated and cultured from
ovarian endometrioma, global gene analysis was performedsing primary endometriotic
epithelial cells, which was compared with endometrial epthelial cells and endometriotic
stromal cells. PCA analysis also revealed that these cell groups formed different clusters
and obviously formed different gene profiles. In addition, 3 genes of CDK4, CyclinD1, and
hTERT were introduced into the obtained endometriotic epithelial cells by lentivirus, and 4
lines of immortalized cells were established. We are ctimguin vitro experiments wing
immortalized cells for genes that were significantly higher in the endometriosis epithelium
than in the endometrial epithelium than in the obtained data set.

@ We found that estrogen-related receptor (ERR) was highly expressed in uterine endometrial
cancer tissues and ERR knockdown inhibited cell proliferation and angiogenesis and
induced caspase-3 dependent apoptosis 1n vivo and in vitro. These results suggest that ERR
could be molecular target for the therapy in endometrial cancer We also found biological
differences between functionalis and basalis endometria in women with and without

endometriosis. Our ultrasound analysis showed increased ipsilateral uterine artery

vascular resistance in women with endometriosis. We also found enlarged uterine volume in

women with endometriosisusing three-dimensional reconstruction of MRI. These findings
from clinical data could 5

deepen understanding of pathogenesis of endometriosis.



@ Local and chronic inflammatory reaction in the peritoneal environment is considered one of
the contributing factors in the pathogenesis of endometriosis. The inflammatory mediators,
such as bacterial endotoxin or LPS (lipopolysaccharide), the gram-negative bacterial cell
component, can activate the innate immune cells, such as macrophages, and trigger the
secretion of various cytokines, chemokines, and growth factors.

A mouse endometriosis model was established by transplanting autologous endometrial tissue.
Mice with surgically induced endometriosis were injected with LPS intraperitoneally. After 4
weeks of LPS injections with or without the nuclear factor-kappa B (NF-«B) inhibitor
(Parthenolide), the extent of endometriosis-like lesions was evaluated. Expression of
inflammatory factors in the implants was evaluated using real time RT-PCR. Cell proliferation,
angiogenic activity, inflammation, and NF-xkB phosphorylation were assessed by
immunohistochemical staining. LPS increased total number, size, and mRNA expression of
Ptgs-2, Vegf, Ccl-2 and 11-6 in endometriosis-like lesions. LPS also increased the percentage
of Ki67- positive cells and enhanced the intensity and rate of positive cells of CD3, F4/80, and
PECAM. Intense expression of phospho-NF-kB p65 after LPS administration was observed.
Treatment with the NF-kB inhibitor negated these LPS-induced effects. LPS-induced pelvic
inflammation status enhanced the development of murine endometriosis-like lesions via NF-
kB pathway.

Selective estrogen receptor modulators (SERM) have tissue-selective actions. SR-16234 is a
newly developed SERM, which has an estrogen receptor (ER) a pure antagonist and ERf
partial agonist activity. We investigated the efficacy of SR-16234 for the treatment of
endometriosis in the murine model. Mice with surgically induced endometriosis were injected
with lipopolysaccharide (LPS) intraperitoneally. After 4 weeks of treatment with SR-16234,
the uteri and endometriosis-like lesions were evaluated. Real time RT-PCR and
immunohistochemical analysis were used to determine the effect of SR-16234. SR-16234
decreased the number and weight of the endometriosis-like lesions. SR-16234 repressed E2
and LPS-induced 11-6, Ptgs-2 and Ccl-2 mRNA expression. Immunohistochemical analysis
demonstrated a decrease in expression of CD3, F4/80, TLR4, Ki67, and the percentage of
Ki67-positive cells by SR-16234 treatment. SR-16234 had a regressive effect on the
development of murine endometriosis-like lesions. It may be used as a novel agent for the
treatment of endometriosis.

@ In the pathogenesis of endometriosis, a number of roles for miRNAs are becoming apparent. We assessed
the functions of miR-503, a miRNA that is downregulated in endometriotic cyst stromal cells (ECSCs), in
the pathogenesis of endometriosis by using the miR-503-transfected ECSCs, the DNA methylation status
of miR-503 gene in ECSCs and NESCs by combined bisulfite restriction analysis. miR-503 expression is
downregulated in ECSCs by DNA hypermethylation. The transfection of miR-503 into ECSCs resulted in
the inhibition of cell proliferation and induction of cell-cycle arrest at GO/G1 phase through the suppression
of cyclin D1, the induction of apoptosis through B-cell lymphoma/leukemia-2 suppression, the inhibition

of vascular endothelial growth factor A production, and the attenuation of extracellular matrix contractility
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via the suppression of Ras homology (Rho)/Rho-associated coiled-coil-forming protein kinase-pathways.
Our findings indicate that miR-503 downregulation by the DNA hypermethylation of its gene in ECSCs is
involved in the acquisition of endometriosis-specific cellular functions. The data also indicate that cyclin-
dependent kinase 4/cyclin D1 inhibitors may be promising candidates for the treatment of endometriosis.
(® Objectives: Endometriosis is known to increase the risk of ovarian cancer. Iron and
hemoglobin (Hb) species in the cyst fluid can be used as markers of malignant transformation
in benign ovarian endometriosis (OE). The first aim of the present study was to assess the
relative concentrations of hemoglobin (Hb) species in endometriosis as a possible indicator of
malignancy. Electronic absorption spectroscopy was employed to quantify the Hb species
present in the cyst fluid collected from 8 patients with endometriosis-associated ovarian
cancer (EAOC), and compared with those present in the cyst fluid of 35 patients with benign
endometriotic cysts. The second aim of this study was to investigate the discrimination of

malignant transformation from OE using near-infrared approach in the ex vivo study.

Materials and Methods: The 620/580 nm ratio in the electronic absorption spectrum, which was
used as a surrogate indicator of the methemoglobin (metHb)/(oxyhemoglobin+metHb) ratio, was
measured in each cyst fluid by ultraviolet/visible grating spectrophotometric microplate reader.
The optimal cutoff value was defined according to the analysis of receiver operating characteristic
(ROC) curve. The sensitivity and specificity of detection were calculated on the basis of the cutoff
value to differentiate EAOC from endometriosis. The light reflected from each cyst fluid (a change
in luminance, AL (cd/m2) [= the background luminance — the cyst fluid luminance]) was spectrally
measured by a near-infrared CCD camera with band-path filter. Cyst fluid level of Hb (g/dL) was
converted from heme levels in all patients. The value of AL and Hb for the diagnosis of malignant

transformation was assessed by receiver operating characteristic (ROC) curve analysis.

Results: The 620/580 nm ratio of cyst fluid in EAOC patients was much lower than that measured
in women with benign cysts (0.389 + 0.266 vs. 0.666 = 0.188, P=0.021). ROC curve analysis
performed using 0.35 as the optimal cutoff value indicated that the 620/580 nm ratio had a
sensitivity, specificity, positive predictive value (PPV) and negative predictive value of 62.5, 100.0,
100.0 and 92.1%, respectively, in the diagnosis of EAOC. The diagnosis sensitivity and specificity
for AL were 83.3% and 94.1% at the cutoff value of 21.5 cd/m2 with the area under the ROC of
0.897.

Conclusion: metHb is one of the most abundant Hb species in benign cysts, and the absorption
620/580 nm ratio of cyst fluid exhibits high specificity and PPV as a surveillance test for the early
detection of malignant transformation of endometriosis. Thus, metallobiology highlights diverse
features involved in Hb homeostasis and the pathogenesis of malignant transformation of
endometriosis. This ex vivo study potentially provides a powerful near infrared approach for
quantitative discrimination between EAOC and benign OE with high sensitivity and specificity.

Our study lays a foundation for future clinical approaches.
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