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Development of Supplement having anti-cancer action based on Flavonoid
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in vitro

Lots of researchers reported that some flavonoids have an anti-cancer effect

in vitro. But any effects of osteoclast and osteoblast correlated bone invasion and metastasis of
cancer cells remain to investigate. In this research, we classified flavonoid into six gropes from
its structure and analyzed the effect of each flavonoid in osteoclastogesesis. In result,
Liquiritigenin, a component obtained from a Chinese herb, showed a significant inhibition effect
during osteoclastogenesis. On the other hand, it did not inhibit osteoblast formation.
Liquiritigenin is an aglycone of liquiritin, and it is one of the flavonoids present in Glycyrrhizae
radix known as one of Kampo drug. Liquiritigenin has been shown to have various pharmacological
effects, such as antioxidative, antitumor, and anti-inflammatory effects. Our data suggest that
liquiritigenin may act as an inhibited supplement of osteoclasts in bone diseases such as
osteoporosis.



# X C—19.F—19—1,Z—19,CK—19 (&)
1. WFFERAR S AN D 5

TIR /AR, R ER2MEESEDKFE T TORVIEHEEEZ A T 57 ==/ MEEW DRFF T,
PUEEHCHIRRALE 7200 Ta FLRIEME M L FEDAAMEITE R L 25 A M Id oo sEFE N VR L 1 A
BAEMREER., FIERFER. SATUIERZRE  BAIZBET 28R4 2IEADRHESN TV, A
DIGFICB W TR BEA TR ZEITYROZ RN ZO%OEBOF I, /oG ~DF ey
LB EL BB IO TR ERESAST ORI IUIZR B2, EOERIZITEEAN OB BN KRE 2T = A
I D TLDHDES 2 HiLD,

RAY DO FREICLDE, 7TRIARIZBTHTE S = bz a7 T —rOPFIZED,
KGR A D GIRZE 2T T2 B OFFFEE A BITIK FL T2 (World ] Gastroenterol, 2008), TE)
BhTX A —NIBRIZEZLEENL DT VO T TR IARO—FETHH-, BEEHE BT
ZEMRIGDIA DT T BRI KA WIFFCE L ATREME A 7RIEL T D,

—Ji REEN DD ANIET T 27 TR /AR DIFEL I X TETWD, Jeilk D= e 7% A7v—h
M A WE R bR OIS A extracellular signal-rerated kinase (ERK)X> p38 mitogen—activated
protein kinase (MAPK)Z#12 22 THETHZENHREIIN TS (Cancer Letters, 2015), LAL7:
M0, in vivo TORHTIZIW TR, HFENOR UKD EIEEN TODO0ER Th -T2, HIE
WD ANZBIL T, SERA~DY L EHRRE 7213 Tal | B8 D FRBED W20 | A DB ~DIR
DT O EHZL BUH OUIBRIL N PERRE D HERALIERE T D, T THA X, DFEDRA D
BIBR# I, 38 TR R LT3 A DI B2 WIEFRE OIRIFRIEDIRIEELL T IR /(K&
IEHTELOTIIRVNEE X T2,

2. WFZED HIY

T2 1T LAATRY ST AR 2 DAL G DR E R 63 D 8 B A fRAT L T 7o, Rl R e miT i
MM T A9 5 Reactive Oxygen Synthetase (ROS)Z 522 b iR ThHD Heme Oxygenase—1
(HO-1)2% ROS DEAZMFITLHIL, FIZOMER DOREDZ EASEDEMeR MM Rz Il § 52
LEPABINE L TE, £22C, HLBRLIENZS DA 3B M 230 350 TIZZRUWINEWHGER
Db &, RVT = )= )V G Tokk & IR RN DR M TR IS L OVEMAL DR 2~ A TFTHIE
CEENTWABTZ 4 F o2 RO L7=(Sakai et al., ] Pharmacol Sci., 2013), 7. FIRIEIKLVHEL
RPBIEA CTETE G WD TR Th OV I AVF 7 =N Th B MR sl s o2 &%
# 5 L7=(Uchino et al., Phytother Res. 2015), UZAUTF 7 = AL LN ST T3 HITJEL T
%o 2O, B FIBE SN TODERITH ZLDOT TR /AR E LN TR, J5hE DR
FIIN TS, EFIEOFDBAANERAL 7 TR JARDEAE R RENEZ ZHILTND,

HTTRIARIL, EABKIZ, C BRANTHVR= VI INT D5 LR E, & IRFEF 12K
FEIEDMINT 27> HAHNINLK DA INT 2L > TEBEERED, EZTHEIOMEIZB VT,
kR 2 IR TR DT TR JARDEBAAER T, & I LT A ER B LODRAOIERE O T#
FEDBAFE D ERERIIF BT L ToNEB R T,

3. WHFED ik

KI7ITRIARODREREL T, TS = (IR ) 748 F o (TTR ) — V) VIAVTF =
(IR VT =V (TN T =V VR RV,

H1 IR A RO BIENNE~ DR EEOREHT

%R A~8IH D~ A (C5TBL/6J) D KR & IJEE 7268 B Hi i 2 £% HL L . Macrophage—colony
stimulating factor (M—CSF)& receptor activator of nuclear factor kappa—B (RANK) ligand (RANKL)IZ X
> CHYE A58 35, B E Ml Tartrate—positive acid phosphatase (TRAPEMEYL CHEZR



%o ZDRIZT TR IAREAEAESE E MR 3 K ONE AL D BA T~ T, £-FRFIC, B3
AR ~DRZ B AT U7, B SEAMIARAIIEEE MC3T3-E1 il AV, TALE VERE B 7 ) udkA
7 = — NIV E SR~ S b ST T2, Z OBV I AV T =0 e kk 2 7R FECURINL , /B 2EHIA
SAE DB AT LT
4. BFIERCR

TIRIARE, IR A, 7TR ) — N AV TTRAA, 7T 80, T3 )— )V, TR
TV ORI EIND, TNENORKRELT, TS =0 Tae T U A B VAV
FH = ATFR T =V B, MR, i BTESHRE RAW-D (RAW264.7 #Hfz
T A 5 53 AL LR RAR) &~ ARNRKG 2 MM A Al C L BRI FEZ B 3 K OB I 38 KIE T
WAL AT, T CITITOITOICND, AV T TRAADT 42T T, 1~20 pM OIRET,
TR FEARAT OB MR TE BR O BIHI SRS Bz, LLAeAih, 20 oM i dtes AL, Mtk
DR T ZFED TN, 22T AEBRR T, MIOIZ1~10 uM OIRETOMT 2177,

() 7T =2 (7R 5)
TIRAADTET =02 1~10 M ORETERNSE., TE7 =131~10 uM OIRED}R
FECUIR B MR B il 2h Rz R S o Tz, 22T MUK T IR HAD 7Y > % [mli B THE
ST, LinLZ23s | SR B MR TE RS CI37e< a3 o5k e e o7,

QT =V (TUhe T =V FH)
W, TN T =D DY T =0 ERRE CERS ST E2A IRE RTINS AL B Rl
BUTAEM 3 FBD BT, £ T, SOICREZ BT T2 T o728 24, 50-100 uM DR
JEC . R MR R SR BT,

(3

g

VIAVF /7= (TF73 ) 4H)

WIZ, RIAToTe7 73 ) DV IAVF 7= FE1~10 pM ORETIERAI S, tho2
DDT TR IAREEEL T, IO B S F I O 0338d bz,
PHTOFE R TIL, ~TAKBEE . BEE DDLU 7B #EHIIIC RO CTE, 10 oM ETIE S
B O AMETERD DB DD | Z DN RITI -7, LU h, 100 uwM TIEiE
LA E OB IR b Tz, £ 2C, FEERE M RTE Ak RAW-D #ilia G
R7EZA BRI IR, 50, 100 1M TIXEHEE I E IO BILRRD Hiveho7z,
INBOFERIL, HEEMRE PIREEE MR OBENZLDHDIZEE 2 b,

WIZ, =T A G BB DRI FEE R <72 A, 100 p M BEDOVIAVF 7= ThH
MEIXERO BT,

(D
A RO HFEE T, BHERES OPENBAINCB T D TR BINEEEZ OV T I A NOBRFE DT
DIEREAIRFFEL LT, 6FFAD T TR /A RO E M3 T DA R LT, AV 7 TR D
B AR LTTN )= )VEAD T T X O AT ISR T2 833 TlITiE SN TR, t
B = I 2 (2 3V VT S M JE B DI I RN R T D720 LD Th D, ARIOHFEICEBNT
1Tote, TEF = (TTRAR) L T =0 (T U b 7T =0 48) ICBIL Th o0l 278
DHbDOD, FERA B ZITRO NN oTo, UHATSTe 748 F L LV AVF 7= AL T



VR Y P BT A A AR . RS A IS B WO T A MR BE A SR D T, LR dNh,
AR FEIEL B 2R (V7 A VTS = AT MR AR E) ~DIER A E 2 58, 74T Kb,
VIAVF 5 = e R—= R TG IEDRIE DB THHEB Z DiIVD, £, VIAVF 7 =120,
HFBMRDRH LD T, ZOMITH BETHLLDEE R HILD,

5. FRREIHLE

CERERR ) (BT 10 1)

@O Fujiwara T, Eguch T, Sogawa C, Ono K, Murakami J, Ibaragi S, Asaumi J, Calderwood SK.,
Okamoto K, Kozaki K: Carcinogenic epithelial-mesenchymal transition initiated by oral cancer
exosomes is inhibited by anti-EGFR antibody cetuximab. Oral Oncology. 86, 251-257, 2018.
doi:org/10.1016/j.oraloncology. 2018.09.30. 2 ¢

@ Fujiwara T, Eguchi T, Sogawa C, Ono K, Murakami J, Ibaragi S, Asaumi J, Okamoto K, Calderwood
SK, Kozaki KI: Anti-EGFR antibody cetuximab is secreted by oral squamous cell carcinoma and
alters EGF—driven mesenchymal transition. Biochem Biophys Res Commun. 503(3), 1267-1272,
2018. doi: 10.1016/j.bbrc.2018.07.035. A #¢

@ Ono K, Eguchi T, Sogawa C, Calderwood SK, Futagawa J, Kasai T, Seno M, Okamoto K, Sasaki
A, Kozaki KI: HSP-enriched properties of extracellular vesicles involve survival of metastatic oral
cancer cells. ] Cell Biochem. 119(9), 7350-7362, 2018, doi: 10.1002/jcbh.27039. ¢

@ Sakai E, Morita M, Ohuchi M, Kido MA, Fukuma Y, Nishishita K, Okamoto K, Itoh K, Yamamoto
M, Tsukuba T: Effects of deficiency of Kelch-like ECH-associated protein 1 on skeletal
organization: a mechanism for diminished nuclear factor of activated T cells cytoplasmic 1 during
osteoclastogenesis. FASEB J. 31(9), 4011-4022, 2017. doi: 10.1096/£j.201700177R. 2t

® Sakai E, Aoki Y, Yoshimatsu M, Nishishita K, Iwatake M, Fukuma Y, Okamoto K, Tanaka T,
Tsukuba T: Sanguiin H-6, a constituent of Rubus parvifolius L., inhibits receptor activator of
nuclear factor— k B ligand—induced osteoclastogenesis and bone resorption in vitro and prevents
tumor necrosis factor— « —induced osteoclast formation in vivo. Phytomedicine. 23(8), 828-37,
2016. doi: 10.1016/j.phymed.2016.04.002. 2t

(F2JER] Gt 20 1)

O HIEEAH, DITH, it SER MR RIS MEIZ S DmeE Ml sy bds L O
R ORI 5 60 Bl FHEEME R 2 22 R, 2018 4

@ BEL, i s b A B9 5 Rab 20 /37 DA€ (Rabl 1a negatively regulates
osteoclast differentiation) %5 60 [A] g} EAEEE kK2, fEhd, 2018.

@  BUHEk S, fill Keapl AR KT Nrf2 DFEMEALAZ ST U CTHEE M 0 (b 2452 Kelch-like
ECH-associated protein 1 gene deletion inhibits osteoclast differentiation by Nrf2 activation %5
40 [8] B Ay FAE R /8 90 [l B AL ks, AH, 2017.

@  [ICHRE, i = VT R T AV ORE RS bR KOVEMABIT ] T 058 AS LA
AT AR, T, 2017.

® BIFEkT, M ~DAFT T 1 ORBUMHNT A S~ 3 OFEE(L, HMGBL O fast
AW LA RN EIC LB TH D 5 59 [RITF R ELREE 2, Ak, 2017.

® BFEK T, fill tert-Butylhydroquinone (2% Irf8 & MafB DFEELHENINA S L 7= il B A 53k
HlpstE 25 89 [ml H AE LR K=, (IH, 2016,

@  FICHEE, M BRI BRI DG K 7 TFEB D5 %5 58 [l H AR AR 72,

AL, 2016
(F i)
A Bt

6. AR

(DWFFEST R
WFFEo A R4 R PR



1 —<E 4 Takayuki Tsukuba

T B A FERE B4 - RIS

R4 5 SRS ITRE (85 R)
Wk - Hipz

i ge &5 (8 1) : 30264055

WP HE K4 ) T8
T —< 54 : Chiharu Sogawa
T IB AT FER B4 - il 1 LK
BRI e 2y R e
k4 - W22

e &5 (8 1) : 10253022

WP R4 L0 B
1 —< 54 Takanori Eguchi
T IB AT FER B4 - il 1 LR
R4 B R A e R
k4 - Bh#k

i geE &5 (8 1) : 20457229

W 4L - B AN
—<FK4 : Yuka Okusha
T IB AT FER B4 - il 1 LR
BRI TE 2y R e
k4 - Bh#k

e 5 (8 #1) : 50762027

BRI R4 SO 3k

n—<5 K4  Biko Sakai

T B A FERE B4 - RIS

R4 R R IR A SE R (87 R)
k4 - Bh#k

e &5 (8 1) : 10176612

WFFE B RA T —A
17— K4 : Kazuhisa Nishishita

AT BT FERE B4 < Rl R

B R4« R AR B TR (B2 R)
4 - B

WFFEH 5 (8 #7) : 20237697

MEMIFEZ KX DHFZEIT. FEFEO R L BEICBWTERT 2 DT, £, WFFEDEN
RWIERR D AFRFEIZHONTUL, BOEEEFIZES b DO TIER L £ DOHTERRIZE T 5 fE
REEE. MHEEFEACRE SN ET,



