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EREINAZBENICUIMRFEFE TH D,
RN DBSIRZIFTL T, AR DIROBIE

AREE—BEL U, BB DEMERGEIME
Ui R. 2L ORELCHVTHIRIROMENE
RENih, RERESH TRESNTIZEGCG-
GS Tl ARy IROMBNEMOIETH D
EEER U, BONTEEMIDOIRART ML
CLEDEBENDEGCGEEBT/IERES. €
FUEHBLTY I MBS, TRATIVEBSICH
RI2VTFILDEENETR SN, Thabhb,
DMT-MM OERIC L > THIKEERINT D &
(C&D, ESFVABRITDIHBETI /ERAIED
DIV FVEEEGCCHEROFVILEMNKRIGL
TIXTIEET D, IA T EF VBT DT
S /BOAIETI BESLUEROFVEDIRIGIC
B5L. EoFVHFREINTINGEESH DL
IRTIVEEETERIBEN, BBEMRNELTHA
OJEER EGCG-GSMEoN T EB R b,

8: EGCGYEGCGHEESF V2R EBERA

SR L7 EGCG-GS DEBEMRZMMT &7
B, NOXBEESICEBABXRE (BR4.2 mm)
HER L. EGCG-GSAE4BRIEA LR, BE
BEEHELUS A 7OXER CT) mEEAYLF
VUY-IHAIVEBZRAVCEENHMZET
e (H4), BHEWRESH DO EZRNEIUNIE
TREBLEEIF VYRRV IIC, EGCGBRZE
BRLUELETDE EGCCHARBEL TLRWLED)
TlE BEELAEBRE (B HRBHLNT.
EGCGEETFYDBEMMRES TR &M%
RELICKWT EZER LTz, FHEORBITED
TULWRWA, EGCCAEZTFVICEESL TULRL)
ZEhB, BENSBSICBEL TLFENEER)
RERIBHh Tl eEZIOND, —H. EE
SDHARARULEGCCEETF yMBEICEKS L
TLWBEGCG-GS (&, BECAZRGEZENSE
fe. BN OBIERZEE (CHERT © &,
EGCG-GSEHEICHFESNZB O 5N, BYEIES
CEREEF > TVWDTENBELNER > To, F e,
UCTE®R TIE. BEOSKRE &EEL TRV
FHEBDON D NEBGLERSN., BFEBDO]
gEEE RSNz, EGCG-GS TEEMNMEEL
LERELUTE, EGCGAEZ F v ICRE T
GLTWS T, EHBEGCG DRI T T
EfclcH EHRTED,

2018% 1975

43



44

——1
3
€5FY § B‘ *E
i
¥
EGCGH#E& ;
‘559";‘: " e N8
(EGCG-GS) |\ é "'i’ £ 1
s.‘"
€5F+ =¢
S o
EGCG N | \
¥ TV

B4 EGCG-GSZEEA - FHEALBRICHTD Y AERE
REOUCTEGENT FFIUY-TFIVRER
(Honda Y, /nt J Mol Sci, 2015, Fig.4KD—BRtkZ L CTEnd)
EGCG-GSHEFEMZEIR L 7z X I Z X L DEREA
HEBICEDDIH, BESE n vtrolcdWT
N O ARBERR RN (D 1#id) ZHVTEE
SHROETFMRNLFEEREZML . EGCG-
GSIFEARNICHVT, BHEIR (FECESZFV
CLD) & EEWDR (FICEGCGICLD) &
REL (SFEMZERLUIEEX ONT, BEERT
[F. EGCG-GSHEERRNTHEMNEA TCEDEE
WRZEEICTHET 27, MRBEERCESHEZ
WL Tc, £DFER. BHhoMA SN EGCG-
GS [FEEFM(C O, D 10 ST ERED
LBEEZRIWREFT OEMNBPELONER ST,
Ffo. KPARHIT20@ERT. EGCG-GS &
> < DEHBIICHTIz > THRT 2 & xR L
oo MEDE S, EGCG-GSABRIENI(CFE
92 DMz S LU EIeE L 7o h (SR
SHTERL, ULHL, BEDWSICHNTYD

A NBEEVERNIBIAIC(F. BEERSERENELE
TR ENMMBNTH D, EGCG-GS [FBXRIEB
NafE>h OilleZEE L S EBFEMER L /-
EEZTVWD, UhL—AT, BEETHROEEF
MRS EEREOERENBSEMRICES LS5
EEWEINTND T ENBP, STFHERDZED
O D;EE 2B L TEEA AR L /zOJ8EHt
HEAL, BER2FMBEIPEEDTVD,

9: EGCG 57V NBEBERILEDEUARTBEIR

EGCGHEZF VI 2 RrE R ES N A
LNIVCHEBUTCMRZRAET D70, HEE
L 72 EGCG-GS (FITCGEGCG-GS) =&RIL.
vitrolC T L 7z, £ DR, FITCGEGCG-GS
(& MHRANCEZICRNS N THEEREICK
BLTWE (B5), E5FVDEMEE#RD &,
ESFVICEEND 7 I /BESArg-Gly-Asp
(RGD) [FRRO1 > 77U vICEBWEIE AR
T, EGCG-GSHTYTFI Uy & DEEME
FC&D, MpERAECIRS L coErnEZ S
Nsd, AEETE FITCERESFVEECHS
LTHED, EGCCOMEEE ZBX TIEWLRL,
L7eh> T, FITC-EGCG-GS DEEMNEGCG D
EHNCHHRERERRCFAE T 2BEENRHL & (&
BBV, LML, Dl EHBSoMERLUE
EGCG-GS I, BABICBEHE L GEHASNET
A, DEBESNETH, ZDHANSHIC
RRRRAECNBT 22T [PYH—0R] &
FHEBLTWD, CTOPYA—RRICELD, MHiaT
BETOEHNREGCCGOHE® D LI HHiEE
(CHFET DRZBEANDBERNEELENL T,
B A RES Ot HEZ 5N D,

FITC-EGCG
-GS

DIC

(- LA

,
) 1
e K

(+) -

BHB EREHLER

HhKER

B5 FITCG-EGCG-GS D& NDMiaftEE% (Honda Y, /IntJ Mol Sci, 2015, Fig.6& D —ERRZE L TERd)

AIRERAZE BRI



10:

&II.!I

e

FEED L ST, EGCG [FBEMICHAEER.
MEBRLIER. FUEBIER. MY JJLREAR. il
ERBERF D, METE, MXEMFEHE. B
BENBESLTVD EDBENMBRVNTREMN,
EEREEZEDH, RERNEHIHLS 2V 1A
VThHDIvI9——z0Ovy (IFN-1) hERED
MEakRkiNEIHL. RIANGEBBEEZ0EEET
BEHERELTVNDY), BEDETS, EGCG-
GSHEBEARULFHMR AN X LRIBIC(E
E5TWVWRWLAL IFN-T Bk EGCG DR DfthD
EIBER REERRE) MEENICBBS UL
ER. EGCG-GSHEFAREECEN>TLST
BEMtH D, Ffe. EGCG-GSIE. LEEDEHE
BEEBBEBBEDERERIAT BT /N1 REL
TIhFAOgETH D& n, BIMRHICLDEFA
MR OFMBRAEED TWNDECAHTH D,

11: SEDORE

EE0E BICL<KABLNTWVBEGCG & L)
DERREBROAEFEE (CH L —TREHL T
[RTEBM - BFIfRIE) =2/ tE2 2 & T &
NTHOEBEEAOLIES2FAND EE,
S HIICIRE. BICHRSE U EGCG-GSICHREZN
Z. BYERBRLANILTEH 2N, BREBIEDL L
MEINTVI2EREM LD HLEAICEBE AT
MRINOHRRICHIIL TWD CGREXRT—9),

[ETEBZNR P BRI RERNT 22 &
T, MEBOEARNTOERENRAREN(CE LS
B52), 2OIVETNEIHRBHSMDIEY)
ERAEIEEHYIE(CHEFAOEE Th D, Lichi >
T, ZHh2BZCFICADELDD, TNETE
[EDRSNAN > TBYEREEEEE DB
f&EY - HWEEL(E, [Ron&RaFIRAL > 283
BRFEREZBZOND, T, ABTHENALTLD
KPEREE. AILRFYEEE ROFVEARS
9 2YBE TILIGFEMTJEETH D, DB
RAEEEYB SN TICHEALS 2, 89 F
EVWSEHMAENLTNDZ END, EEHRANE
73 2 SEADIEY)EREE SV B LD /NS F
EDHAHOETH D, LN >T. LDEME
EERINCIHE U S 2 SHEEE R B BN (C 1

SAOJRE CH D, HTcRERIBAMRFF (M
OJRER B BSERLAT £ 2 2 CHATG L T 2,

12: #bbIC

£E5(F. EGCCOHXMBIEBEN S, £IIC
—IX [BRFIEFEREESED] EWS717
FPaBNY DI ET. EEBEDERNTOREIER
RAEMELS2EVWSHBAHRICHKS T2 &
MNHEE Iz, AR DOIARE SR HETR TH DHN
BINYTUPILEZBICRESE. BRIEBEDORREIC
Sl DD, AYFENLROBBAICHEDEON
FEEBZ TS,

REICRDD., INSDRFRDZFEITICEL T,
HEIMRRE ORE L= X FHPRABIZIC
[d. EGCG-GSHEHTLDMRIER - HEDTD
DCHEVT, ZRABEBMZBLITVD, &,
ROEER. BYIEBRR(CH VT, KRERIKZE B
SREEE., BAHMEREZ IO & LBE
TI—TCBBL2TER. RERE. FEELCT
BAOBEZRNEEeNELDTH D, TITEE
BoHRERLUET,

SENER

1) MHEEBE, EH M 8HEMA Uz, 0D, E5F
STEWMEMNOMRS LK UBKRHNIET Y X DREE.
Quintessence Dental Implantology, 20: 358-361,
2013.

2) Sethi N. Applications of recombinant protein
therapeutic agents in periodontics contributors. Int
J Med Med Sci, 5: 380-390, 2013.

3) BUWEXN. RIBEMRERENN SAIEY — FOFER
I EFEAEY), 400 676-682, 2002.

4) thBERR. LARD FO—ILOBEEFNRICONT.
BAESH=SS, 107: 740-749, 2012.

5) Park SJ, Ahmad F, Philp A, Baar K, Williams T, Luo
H, Ke H, Rehmann H, Taussig R, Brown AL, Kim
MK, Beaven MA, Burgin AB, Manganiello V, Chung
JH. Resveratrol ameliorates aging-related metabolic
phenotypes by inhibiting cAMP phosphodiesterases.
Cell, 148: 421-433, 2012.

6) AREF. RGIVISHY . KETRREMOE NG
ADINA. &ty —T Ay —Hhr; 2011, 119-131.

7) TERR. ARRUIYOENHHED . HEEERRIET D
BEMBNDILA. Ay —T LAY —HR; 2071,
132-140.

8) WIENZ, &% B, WAKSXK, BHEss., SH 8, T#
I, EERE, EABE. BAROZTHOM A, B
B EE; 2008.

2018% 1975

45



46

9)

10)
11

12)

13)

14)

15)

16)

17)

19)

20)

22)

23)

WA @EIH) L2 ROBELCEMND . ROZEEEIHA
IR Moatty—T AY—HhR; 2006. 1-19.

BLU R, ROMFRE . chRNGEH T, 1980.

PIEZ . ROBREDFEROEL-(LFE - EZEDOR
e UTe& B %182 . Jeik; 20009.

FENE . ROBEEACENSD . ROZEE EIOFHRFE.
Aty —T LAY —HhR; 2006. 1-19.

Chung JH, Han JH, Hwang EJ, Seo JY, Cho KH, Kim
KH, Youn JI, Eun HC. Dual mechanisms of green
tea extract (EGCG)-induced cell survival in human
epidermal keratinocytes. FASEB J, 17: 1913-1915,
2003.

Masuda M, Suzui M, Lim JT, Deguchi A, Soh JW,
Weinstein IB. Epigallocatechin-3-gallate decreases
VEGF production in head and neck and breast
carcinoma cells by inhibiting EGFR-related pathways
of signal transduction. J Exp Ther Oncol, 2: 350-
359, 2002.

Takai S, Matsushima-Nishiwaki R, Adachi S,
Natsume H, Minamitani C, Mizutani J, Otsuka
T, Tokuda H, Kozawa O. (-)-Epigallocatechin
gallate reduces platelet-derived growth factor-BB-
stimulated interleukin-6 synthesis in osteoblasts:
suppression of SAPK/JNK. Mediators Inflamm,
2008: 291808, 2008.

Vali B, Rao LG, El-Sohemy A. Epigallocatechin-
3-gallate increases the formation of mineralized
bone nodules by human osteoblast-like cells. J Nutr
Biochem, 18: 341-347, 2007.

Kim H, Sakamoto K. (-)-Epigallocatechin gallate
suppresses adipocyte differentiation through the
MEK/ERK and PI3K/Akt pathways. Cell Biol Int, 36:
147-153, 2012.

Jin P, WuH, Xu G, Zheng L, Zhao J. Epigallocatechin-
3-gallate (EGCG) as a pro-osteogenic agent to
enhance osteogenic differentiation of mesenchymal
stem cells from human bone marrow: an in vitro
study. Cell Tissue Res, 356: 381-390, 2014.

lkeda I. Multifunctional effects of green tea
catechins on prevention of the metabolic syndrome.
Asia Pac J Clin Nutr, 17 Suppl 1: 273-274, 2008.
Park G, Yoon BS, Moon JH, Kim B, Jun EK, Oh S,
Kim H, Song HJ, Noh JY, Oh C, You S. Green tea
polyphenol epigallocatechin-3-gallate suppresses
collagen production and proliferation in keloid
fibroblasts via inhibition of the STAT3-signaling
pathway. J Invest Dermatol, 128: 2429-2441, 2008.
Maeda K, Kuzuya M, Cheng XW, Asai T, Kanda
S, Tamaya-Mori N, Sasaki T, Shibata T, Iguchi A.
Green tea catechins inhibit the cultured smooth
muscle cell invasion through the basement barrier.
Atherosclerosis, 166: 23-30, 2003.

IR, &FR. AT+ HEERERV OB E]MEAN
DA . B &y —T LAY —HAR; 2011, 141-150.
Rodriguez R, Kondo H, Nyan M, Hao J, Miyahara
T, Ohya K, Kasugai S. Implantation of green tea
catechin alpha-tricalcium phosphate combination

AIRERAZE BRI

20)

25)

26)

27)

29)

30)

32)

33)

34

35)

enhances bone repair in rat skull defects. J Biomed
Mater Res B Appl Biomater, 98: 263-271, 2011.
Shen CL, Yeh JK, Cao JJ, Wang JS. Green tea and
bone metabolism. Nutr Res, 29: 437-456, 2009.
Tamura M, Ochiai K. Exploring the possible
applications of catechin (gel) for oral care of the
elderly and disabled individuals. Jap Dent Sci Rev,
48:126-134, 2012.

Byun MR, Sung MK, Kim AR, Lee CH, Jang
EJ, Jeong MG, Noh M, Hwang ES, Hong JH.
(-)-Epicatechin gallate (ECG) stimulates osteoblast
differentiation via Runt-related transcription factor
2 (RUNX2) and transcriptional coactivator with
PDZ-binding motif (TAZ)-mediated transcriptional
activation. J Biol Chem, 289: 9926-9935, 2014.
Kaida K, Honda Y, Hashimoto Y, Tanaka M,
Baba S. Application of green tea catechin for
inducing the osteogenic differentiation of human
dedifferentiated fat cells in vitro. Int J Mol Sci, 16:
27988-28000, 2015.

Peng Y, Yu B, Liu F. Epigallocatechin-3-gallate
promotes osteoblastic activity in human osteoblast-
like cells. Trop J Pharm Res, 15:313-317, 2016.
Handa T, Anada T, Honda Y, Yamazaki H,
Kobayashi K, Kanda N, Kamakura S, Echigo S,
Suzuki O. The effect of an octacalcium phosphate
co-precipitated gelatin composite on the repair of
critical-sized rat calvarial defects. Acta Biomater, 8:
1190-1200, 2012.

Honda Y, Tanaka T, Tokuda T, Kashiwagi T,
Kaida K, Hieda A, Umezaki Y, Hashimoto Y, Imai
K, Matsumoto N, Baba S, Shimizutani K. Local
controlled release of polyphenol conjugated with
gelatin facilitates bone formation. Int J Mol Sci, 16:
14143-14157, 2015.

EHPAORN, ARHEFEAD . RGBSR U T ORISET
UICEBEMRL, 55572015-208369

Park D, Spencer JA, Koh BI, Kobayashi T, Fujisaki J,
Clemens TL, Lin CP, Kronenberg HM, Scadden DT.
Endogenous bone marrow MSCs are dynamic, fate-
restricted participants in bone maintenance and
regeneration. Cell Stem Cell, 10: 259-272, 2012.
Cowan CM, Shi YY, Aalami OO, Chou YF, Mari C,
Thomas R, Quarto N, Contag CH, Wu B, Longaker
MT. Adipose-derived adult stromal cells heal critical-
size mouse calvarial defects. Nat Biotechnol, 22:
560-567, 2004.

Plow EF, Haas TA, Zhang L, Loftus J, Smith JW.
Ligand binding to integrins. J Biol Chem, 275:
21785-21788, 2000.

Li P, Honda Y, Arima Y, Yasui K, Inami K, Nishiura
A, Hashimoto Y, Matsumoto N. Interferon-gamma
enhances the efficacy of autogenous bone grafts
by inhibiting postoperative bone resorption in rat
calvarial defects. J Prosthodont Res, 60: 167-176
Selected as a cover picture, 2016.



