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Development of novel antitumor agents to defunctionalize of HIF-1 and reduce of
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We have been studying for the development of novel antitumor agents through
the defunctionalization of HIF-1 in ovarian clear cell carcinoma, which is a kind of refractory
ovarian cancer. Among them, we focused on Silibinin(SLB), which is an extract of the milk thistle of

the family Asteraceae. We showed that SLB administration significantly reduces the proto-oncogenes
EIF4E and RPS6 RNA in some clear cell carcinoma cell lines. To sum up, SLB defunctionalizes HIF-1 by
suppressing HIF-1a protein synthesis.

HIF-1 Silibinin



pH

(necrosis)
1992 Semenza Hypoxia-Inducible
Factor-1(HIF-1) (Mol Cell Biol. 12: 5447-54, 1992) HIF-1
Vascular Endothelial Growth
factor (VEGF) Glucose Transpotor-1 (GLUT-1)
Erythropoietin (EPO)
10 ” ” VEGF GLUT-1 EPO
HIF-1
(Nat Rev Cancer. 3: 721-32, 2003) HIF-1
Hypoxia Responsive Elements(HRES) HIF-1 Histone Deacetylase 7
(HDAC7) p300/CBP HREs HIF-1  HIF-1a
HIF-1p HIF-1p HIF-1a
E3 von Hippel Lindau
(pPVHL)
HIF-1a
HIF-1p HIF-1
HIF-1a
HIF-1
HIF-1a
PI3K- Akt-mTOR mTORC1
HIF-1a mRNA HIF-1a
mTORC1 HIF-1a
mTORC1
Rapamycin  HIF-1a VEGF Rapamycin
Evelorimus mTORCL1 HIF-1
invitro invivo
Everolimus
0 HIF-1a
mTORC1
Japanese Gynecologic Oncology Group (JGOG: )
JGOG3021 (EVEROCC Trial)
mTOR I TR
mTOR

Hypoxia Inducible Factor-1(HIF-1)
HIF-1
HIF-1 HIF-1

HIF-1
Silibinin(SLB)  HIF-1

HIF-1
HIF-1
( ) HIF-1



PI3K-Akt-mTOR

(Oncogene. 28: 313-24, 2009) 30
5 SLB HIF-1
LDH SLB
MTS assay
DNA SLB HIF-1
SLB HIF-1a
LDH
1 SLB
MTS Assay SLB 100 200uM
DNA SLB  HIF-1
MTOR pathway HIF-1a mRNA EIFAE  RPS6
SLB 4 HIF-1a
SLB EIF4E RPS6 SLB  HIF-la
EIF4E
SLB
HIF-1 SLB HIF-1a
SLB HIF-1
SLB
SLB
ARID1A
SLB ARID1A
ARID1A
HIF-1 SLB
QOL
9

Yano M, Katoh T, Miyazawa M, Miyazawa M, Ogane N, Miwa M, Hasegawa K, Narahara H,
Yasuda M. Clinicopathological correlation of ARID1A status with HDAC6 and its related factorsin
ovarian clear cell carcinoma. Sci Rep. Vol.9, 2019, in press,

Yano M, Ito K, Yabuno A, Ogane N, Katoh T, Miyazawa M, Miyazawa M, Hasegawa K, Narahara
H, Yasuda M. Impact of TP53 immunohistochemistry on the histological grading system for
endometrial endometrioid carcinoma. Mod Pathol. 2019, in press.

Yano M, Yasuda M, Sakaki M, Nagata K, Fujino T, Arai E, Hasebe T, Miyazawa M, Miyazawa M,
Ogane N, Hasegawa K, Narahara H. Association of histone deacetylase expression with histology
and prognosis of ovarian cancer. Oncol Lett. Vol.15, 3524-3531, 2018,

Matsuo K, Tanabe K, Ikeda M, Shibata T, Kgjiwara H, Miyazawa M, Miyazawa M, Hayashi M,
Shida M, Hirasawa T, Roman LD, Mikami M. Fully siaylated alpha-chain of complement
4-binding protein (A2160): a novel prognostic marker for epithelial ovarian carcinoma. Arch
Gynecol Obstet. Vol.297, 749-756, 2018,

Tanabe K, Matsuo K, Miyazawa M, Hayashi M, Ikeda M, Shida M, Hirasawa T, Sho R, Mikami
M. UPLC-MS/MS based diagnostics for epithelial ovarian cancer using fully sialylated C4-binding
protein. Biomed Chromatogr. Vol.32, e4180, 2018,

Tajima T, Miyazawa M, Hayashi M, Asai S, Ikeda M, Shida M, Hirasawa T, lwamori M, Mikami
M. Enhanced expression of hydroxylated ceramide in well-differentiated endometrial
adenocarcinoma. Oncol Lett. Vol 13, 45-50, 2017,

Shida M, Yasuda M, Fujita M, Miyazawa M, Kajiwara H, Hirasawa T, |keda M, Matsui N,
Muramatsu T, Mikami M. Possible role of thymidine phosphorylase in gynecological tumors as an
individualized treatment strategy. Oncol Lett. Vol12, 3215-3223, 2016,

Tanaka K, Miyazawa M, Mikami M, Aoki D, Kiguchi K, lwamori M. Enhanced expression of



unigue gangliosides with GM 2-determinant in human uterine cervical carcinoma-derived cell lines.
Glycoconj J. VoI 33, 745-54, 2016,

Matsui N, Kajiwara H, Morishita A, lida T, Nakazawa K, Miyazawa M, Mikami M, Ogawa T,
Nakamura N, Sato S. Use of epithelial-specific antigen for cytological diagnosis of glandular
lesions in the uterine cervix. Pathol Int. Vol66, 305-8, 2016,

8
Silibinin HIF-1
107 (2018. 06. / / )
HDAC
107 (2018. 06. / / )

Diagnostics for epithelial ovarian cancer (EOC) using Fully-Sialylated C4-binding protein index
(FS-C4BPindex)

59 (2017. 07. /

)

Silibinin HIF-1

59 (2017. 07. /

)

HDAC

59 (2017. 07. /

)

Up to date

38 (2017. 01.21-22.

)

Complement C4b-Binding Protein
58 (2016. 07. )
Hypoxia Inducible Factor-1a exonl2 C1772T
68 (2016. 04. )
0
0



)

@)

MIYAZAWA, Mariko



