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%o —DIF, MAEMKOIAEZEHIAEDE T OIARE
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DOFFZERTEE, 1990 FABEENSIEFICIE>TE e, 1
I, IERINICES G E LTHROR DN TS M F 2D
H& N7, 2009 41T Zhang 51 IR EHG H Tl (OVX:
ovariectomy) Zfjfi L7z/EFEZ Y M2 FIWT, FFa iR
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protein-2 (BMP-2) & insulin-like growth factor-1 (IGF-1)
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2T H 0 TELTHIBNTED, Xz, IGF-1 I35
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ZORER, NFav TR/ — )V OKENCEZ{EE
1% eucommiol M RLENEIN D hydroxyproline & 7% A &
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T AHAHEED R E NS,

IR IE IR 2D, METEOIRE TERED—DD
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I, 2014 4EIC Zhang S M F a2V TFRACHEIN
B57D>55, pinoresinol ¥ pinoresinol glucoside 7S
& lignan (TL: total ligna) ZfiHL OVX T MG L
7z OVX Zw MC 16 2720 20, 40, 80 mg/kg/day
@ TL (TL20, TL40, TL80) Z#&A<#FIIH5 LIAIR,
PARR AR AL > 1 = Z M L T oM R H{ 5N %
Molet DD, TLO MG LIRHIHBWT, Ca™
P ORPFRIE RS R~ —A—D a2 ho—) Ui [A
BEOLNIVERUZ, £, OVX ICKBEEEOR D
LIERETIRR VB DD, ARG IR RA TL80 T
BgEniz, IBIS, A0 CT OFEREHLHEEHE IR
DA IR EBENTBD, HTOBMMEESEORIE
DEHREINZEDD, estradiol & [FIFEE DR IEEIHRHE
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Eucommia ulmoides bark component
Gutta percha, glycoside, alkaloid, Polyphenol, Lignan, Iridoid,

Pectin, Chlorogenic acid, Aucubin, Ulmoside, Liriodendrin, Medioresinol, Harpagide acetate, Geniposide,
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1 Schematic model of the effect of Eucommia ulmoides bark component for the bone-related cells
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440 ERTICH E TRESNATR EICBWT, ffp
DG ELE L TR LM EINT VS, Tz, Bl
TECBOTEHEO—FHENEHE LTI IREO I
—HICBLTHBOEARIARMTHE, HAICBW T
BEIAMAEL L THISN TR, TFEZOREHOIER
MEHENTWVS, MR EIL AT a—)VIiE,
mIMERE, ZUTENSEZNTT BARXR) 7 Fa—
LEWS AR EER OS> TRAICR R 2R g T
e TED, HAPBELFICEEET A 1990 4
RILEDSEIAEINSRRICIR STz, 2011 4EIC Zhang 5
OVX T b2 W, HAhEERIEY) (ELE: Eucommia
Leave Extract) OFRZMEI LIz, OVX Zv MIRLT,
estradiol, F 721X 57 % % & D ELE & ¥ K 1.25 %,
2.5%, 5%7% 12 BRREIRG Uiz, TORER, OVXIC
K OB S % WIS I 1S 30 % s I i &5,
ELES % GHACTH VTG 2 MBS EN, HibRt
BRI IR ERE S NIz, £z, ELES%HRGHHCB
T, OVXICED KRB BLUKEORRREHELE
BOWAMIEZhRDBISEN, FRHCHRE D, ST A—
2—DIAB IR DB EN T, £z, ELES%#5
FECBWT, DPD DA EEAFIIRE OC DA EX |
SRPERIN e, D ETenD, EiEED ELE %
R EICED, BRINEFEREV->T)ETY T DlE
HWHERIEZEY, OVX ICKZ EHHEIERRIE R UE X
BHTENFHEN Y,

e IR T D PR % B FHEZAEIC N 9% ELE DR800V
HENF—)5T, AREHERIOE NEBFEREIC N 54
M OME L a I NIz, EANEEHERIEDFIA
D—DELT, MENPEIBEA R AR RICK OB M
FaksREZ (K N, BREEOWMDZFHEHRTHTENAS
MEZ->TWD, TIITEHL, 2011 I Lin 5B, &
TERMPARERE ST MC3T3-E1 7 FWV T H,0, A FE MR
FENC KT I B E DB MG Lic, £ ELT,
caffeotannic acid & geniposide VA ENZFHPEET 2 /—
VY7, 6.25, 12.5, 25, 50, 100 pg/mL ICFH#EL
ER Lz, ZOFER, 50, 100 pg/mL #PiET R /—)L

filHIP3E FREC 800 pg/mL H,0, a7 MERINGSE N A =IC
MiEnsz, iz, MY Rh—> 2z IE85%3 7
FIVGERR R HE K 9% cysteine protease F£OD caspase3,
6, 7, 9 M50, 100 pg/mL FHAPEET & /—) U4
HCHREIHHIEN /., TNEORRNS, HREEDHT
FALERIDNEERTE N, B AT ORI IREE D HTE FHLRR
SEVEFNC BRI G LTV A T e AR E N Y,

e, INETIHMEREYIOaZ—7 L
TERMHRE SN TS, IF7—7 Il 19 ORI N
FEL, HTE 1 Ras—7 daT il b~—7r—
ELTEHIBNTED, RANTIEE 1 BELHFELT NS,
Fre, NSV RICiEMRICEET 5L 5D
NTWB, TNHIT—T VIIRRAR RIS LT
xREZ2 52 % LIcHFLGLTED, Sk
M25AT05%, Li SIFELET VT Y MR EZ
&Y, ZORIFIEZ WV THANER Y O 8% o
F—T Y DERZTD—DTH5 hydroxyproline ZFHIZIC
Fat 21T o7, FAPET 2/ — )V O 512 XD,
RLFARICISITS hydroxyproline DFRE DA BN ViE
ez, EBIC, MMIETL )/ —)UaitnG, ~NF
YWy, BETFIVESY, TR bhVEy, TR/ =)
E 752 L, AZFRICIIT S hydroxyproline w7
MEtlize s, 7Ry EOESNIHtYIcR Y
T, XD E7% hydroxyproline ¥8 DI I NIz,
72 W5CiE,  geniposidic acid *® aucubin & o7z
iridoid M EZEMNTIY, geniposidic acid & aucubin I
BOTHBOMGE 21175, Mk & BIC R
PO hydroxyproline Z A EIC_EREER Y,

CNHOWMEDXIIC, BIERMELTHEHENTWS
FEAPEEICIE M Fav e FERIC, TUEHRREERZ T
5L, AEBUSEFRDBIER S NS, &7z, ELE K
F 2T TIIBISEE NG S T H IR EH B Tz,
WiEDRNTIE—E TR NDHD, ZDORIRERIFICE
LT DENDH B EMHESRENT,

BHFHIICBNT, HAPEICEENS caffeotannic acid
& geniposide BEEIL A ML AKX DA I NS HMlAsE %R
caspase D N HITENC K> THIHI I B2 ENHSE N EIx>
Tzo EOIC, MAPIEICEEMNS geniposidic acid & aucubin
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2 Schematic model of the effect of Eucommia leaf component for the bone-related cells

MAPERMS DB RERRRICRIET ZEDERE

W5 —7 2 7R % hydroxyproline DR Z BN
THTENHEMNE T DT, LIzh > T, ARSI
NAOMNAFEIIFNIC LB ETERAEEL, HEHiiiicEsT5
aAT5—7 R K S RV E R IC KD, fiE
FURIEIRICHE S L WA 2epfEgEni: (2., &
FERRERIEREMNCTAAET 20, S 1RDIERE U TH M
MK B AR DT 7T IV BRE ORGSO H AR
DFEFTFAEMNRETHDEE Z %o

6. M ETEDIIy DD

MAPDEHRITIE, BRICHBWTIEH 10% 7Y gutta
perchal VWHI KR I LK THD, i glycoside,
alkaloid, pectin, polyphenol Jf (chlorogenic acid), lignan
FH X0 iridoid J8 A i 32 X N T W B lignan $H T &
pinoresinol,

medioresinol DX HI 5 N T H D, iridoid H T 13 aucubin,

pinoresinol glucoside, liriodendrin,

harpagide acetate, ulmoside, geniposide, geniposidic acid,

asperuloside, asperuloside acid DVHISN TV %,

HETIU T eucommiol, iridoid #H, flavonoid %, phenol
FEDHERRENTEYD, I TL iridoid FHD geniposidic acid,
asperuloside, asperuloside acid, pectin, polyphenol £HD
chlorogenic acid M EE SN TS ¥, 2003 (LD
ICBWT, TNEDKST, iridoid FHOD geniposidic acid,
geniposide, aucubin OEFRIEICHT 9 2IEFERN HA R &
ENTW3 Y b MEREHKRIETHS MG-6 & Saos-2
- E IR IIIE UC, geniposidic acid, geniposide,
aucubin D EZMGF LIz TA, f@WEHH Ml 5
TERAMBEREIN TS, Tz, U RAEHHIfaE <Y R
H R EMRMIE TH S ST-2 OHETERD SHE IR
#1715 _EUF geniposidic acid, geniposide, aucubin % 5#
Licelh, Wi ifdoigbaZz R <k L7z ‘6)0 E
F2TRAR =AY SONFY VE5y, ZHankL

77, BRUOEHEIF VSR NIAHYNCIE
YR FEAMREA SR ERVEY (287% (5T IGF-I
MHEES) OmEFEDNBIEEN, I7&bb, b
F a7 ORI 77
(& aucubin 7%, BIERZIEHET 27D H MO TE M

@ geniposidic acid, geniposide, %7z



fLicBIGL, Z U TSRS TEOIHIC KO Biafkz
AT 5N RMENTZ, £z, geniposidic acid,
geniposide, aucubin (FEFHINIEINCE 59 % IGF-1 %2
BHEE B EFRIVEY DIV RS SN S T2, )
A2 eSS ATREIEAV RENTZ, CTTTHAL
T2V slE, TOmETHMHENIZNTFa T TR —)VHl
HIPINCIE geniposidic acid, geniposide, aucubin NWVEHH X
NTVWBDIHUT, HAPEHHEYIICIZ geniposide,
aucubin HEFH TNV HE, FHEINS geniposidic acid
DOENFF2VICEAEINERIDZVETHD, O,
AU KRIAIAMEEDO ML HHITEICE ST, &
HBEMRNERNRIB LK, EhcIhnd
D iridoid FAD 3 WA WEF BRI T4 T 7508 % G2
ZARETEIIRENTZD, " ED geniposide 2159 %
CIEARIEKORIER D FEFRINBZHENREEIN TS 7,
—75°C, geniposidic acid & aucubin O & 2% 5-Tldfig
BIEREFHINEN Y, COXSBHEMK RICKD
TEHDENZE Z T8, MO E I BEREAD
BRRERCIE, SERERAL, fhHiT, L TiRGI5E
KIBIREGBOESEDMADRBETHEHEEZ S,

7. BoEOWISE

INETITONTERIZEALE DERTFIER, in vivo
TIRIIESGH S BRZETT IV Ty N TR L A ZEAE,
in vitro Tl HAHRAR A AR B L e & i B A o
HIBRRZ O THD, HEkE N5 BEAeT
DREEEDIZEE DR, — T, BMTHIHA
TR OHEE, AMEER R OREICEDENET
IV CORFEANIZT 7V E&NEINT 28 0oL,
ELE ¢ 51C X290 =y OB HIERRERS (H 30RO
HCHB, BARNZEBEMIASDOWTOIIUIRIEA
T THoTI28, FHHIETy SHRIREE &S
&7y MR B E RGN LT ELE 28 L,
HIRED LK FAND B Wit Uiz,

A 1 HED T M RO R E SRS RS
HilEA&7 5 FU 10 pg/mL O ELE ZEEMICEHL, &
K28 HHE T #LIzLTA, sHEiEiici S 4%

RHIAICIE ELE M IC K2 A B/ Bisi s h,
HE R AR IS A 2 9 B IR HAIC 1 ALP 7675 7Y ELE
HEAICKOERICEINU Iz, KTz, APAbEEAaicH
W BRHNCIE ELE @I KD, Ca” IBEOERE A F
R Ca B FRMBREN, coTkkh, wE
M3 B IEER R FR D HEREE Nz (K3),

Fiz, HE 1 BBOZ Y M ENOEHTAE D S
BHEMARZ B 1 10 pg/mL 0 ELE %1655 I
U, &K28 HEXTH#ELZ, ZOREE, Bnibki
Rts RIS, wiE SRR, BHHRIC LR 2T
IC ELE B EAHER RIES o720, Euisi
BHNTHY T BREICIUV T, RANKL & Colal (55—
TV 1A a) ORI EADBISRENT, LIZ>TELE
(&, HEEREMIEA S5 RIERHIINE COMICIEERICE
Bl 52 BREMEDN R EN T, e, B RICRER
ALP {EMEDA B ERE Ca” IBEOH ER ERANNE
RN Y 9 BIRpINCEE S NIz, LIcA >, ELE
FEE D LD S A PALE TITEENICE B2 5
Z, BRI LTI SRR S E RS
SHMEIIC B, KERAICHTE SR T O ca” &
MICHE R 525NN ST (K1), FT,
geniposidic acid & asperuloside M B3 FH C R DM
Z{7-o7& T, ELEHEFRROFERMISONTZ, K
IC asperuloside D BHHEMIAINDFZEMRITII AR TG E
NTWIRWFETHY, SHROESED5 IO
PR ENS,

8. BHHIC

R F o EALEDFITHN T S EMMRIASNDDH
%o TOHMBEMRTELT, bFavfiti¥ Tl
pinoresinol %% pinoresinol glucoside % 7% 5 lignan $8 &
geniposide, aucubin, geniposidic acid %5 iridoid £HD
ATREMED R EN TV B, — 77, FEAhEERIHIYICIE
geniposidic acid ¥ asperuloside &\ 7z iridoid FHAVS 2
LTWABTEDRBENT NS, FHREED KRS
Zf#HT9 %L, geniposidic acid, asperuloside, chlorogenic
acid AELEENTVBHTLAHENTNS Y, ok
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The possibility of Eucommia ulmoides as a drug

for treatment of bone-related disorders

Hirotaka OIKAWA, Takahiko FUJIKAWA
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— Abstract

Eucommia ulmoides bark has been used in traditional medicine as an herbal medicine in China, Korea and Japan for its
various pharmacological effects. And Eucommia ulmoides bark has been known for having no side effect pharmaceutical
agents. In addition, the Eucommia leaf has been eaten as an edible plant by some tribes in China. In Japan also, the Eucommia
leaf has been treated as drink and it has been widely known as Du-Zhong tea. The Du-Zhong tea has been known as a beverage
for specified health, which is aimed to control hypertension. It is expected to improve and prevent life style diseases such as a
hypercholesterolemia and metabolic syndrome. Traditionally, Eucommia ulmoides bark in the traditional Chinese medicine has
been known to be effective for bone numbness by renal. However, Eucommia ulmoides bark and Eucommia leaf has never been
investigated in terms of its usefulness against the bone. In recent years, Eucommia ulmoides bark and Eucommia leaf extract has
been reported for its anti-osteoporosis ability in ovariectomy rat. In addition, the effect of Eucommia extract has been
evidenced for bone related cells maturation. As a result, the Eucommia is collecting a lot of attention to the effects on the bone

related cells. This paper reviews the usefulness for the osteoporosis of Eucommia on the basis of the recent research report.
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