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Effects of a Mixture of Cynanchi Wilfordii Radix and Humuli Lupuli Flos Extract

on Estrogenic Activities and Anti—Osteoclastogenesis

Dongjun Park#, Hong Gu Lee, Kyoungin Min, Hyoungkook Park
Mu Hyun Jin, Ho Song Cho’

LG Household and Healthcare Itd, 70, Magokjungang 10—ro, Gangseo—gu, Seoul, 07795, Republic of Korea

ABSTRACT

Objectives : This study aimed to investigate the synergistic effect of combining Cynanchi Wilfordii Radix extract with
Humuli Lupuli Flos extract on estrogenic and anti—osteoclastogenic activity,

Methods : Estrogenic effect of a mixture of Cynanchi Wilfordii Radix extract and Humuli Lupuli Flos extract (CWHL),
Cynanchi Wilfordii Radix extract, Humuli Lupuli Flos extract, caudatin (an active ingredient of Cynanchi wilfordii
Radix extract) and 8—prenylnaringenin (an active ingredient of Humuli Lupuli Flos extract) were examined by
proliferation E—screen assay and expression of estrogen inducible gene, pS2 via Real Time—PCR (RT—PCR) in MCF—7
estrogen responsive cells, And their estrogenic activities were investigated how to modulate Estrogen receptor 8 by
binding affinity assay. Inhibitory effect of CWHL, Cynanchi Wilfordii Radix extract, Humuli Lupuli Flos extract,
caudatin and 8—prenylnaringenin on RANKL—induced osteoclast differentiation were tested by TRAP (Tartrate—resistant
acid phosphatase) staining in osteoclastogenic RAW 2647 cells,

Results : CWHL, Humuli Lupuli Flos extract and 8—prenylnaringenin accelerated the proliferation of MCF—7 and the
expression of pS2 in MCF-7, CWHL, Cynanchi Wilfordii Radix extract, Humuli Lupuli Flos extract, caudatin and
8—prenylnaringenin bind to estrogen receptor . CWHL, Cynanchi Wilfordii Radix extract, Humuli Lupuli Flos extract,
caudatin and 8—prenylnaringenin inhibited RANKL—induced osteoclastogenesis in osteoclastogenic RAW 264.7, CWHL
is more effective for all markers than Cynanchi Wilfordii Radix extract or Humuli Lupuli Flos extract alone,
Conclusions : CWHL may a potential therapeutic agent for menopause and osteoporosis as a natural food resource,

CWHL as a natural food source has therapeutic potential in cases of menopause and osteoporosis,
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A7) Fabolth, Bl Aol BRe A= KRt
LT EIRe] 531X H A AT Bl o) 7%l oks}
=} A17)9] Rl WASHER Bzt Wele] 7] Rolt),
A7) Agkel €91, J1H 9@ FAE R o dgHos

BIE, FEY WFe] Sot=d, B2 BEE, BEAY o

2oz FIt WS BEe] I, YAIAE BHEEL
Bi e, BbEKE, B, FEEE, MERE 59 HEeE U
). A7) AHEE 32 JAERA 542 B9 24
95} RS WA, I FAH JAERAL UL, A

eIk TS W AL FANNGE L 9,
daEza 29 ARE DAL AF F4E DS s
BRI S /)52 T YOBA, AEoR AGHE
44 o AER Ao tet horet AT RAE v Yo,

HE Rt £2%5(Cynanchum wilfordii (Maxim,) Hemsl.)
o] QoI Minke EHHUE, T HHR, HoRst, 2R
= B, BEbE, BR, B, Holoh, R, SRAE, Sl
5o Qlof, A, BHE, ALE, Ak Sl A
I HEhEE IXEF @ FeUo GYAAYE &
T A =S FoE A7 A= Yo pEks
acetophenone¥} polyoxypregnane B @A|7} F4Eo|gh= B
17} 912! phosphatidyl choline, phosphatidyl inositol

=

5 AAF AJEI} wilforside@t caudatin, penupogenin]
FrrElo] ok A A7 9ok, Caudatin (CD)-2 3H[RE,
7t wholg A& oA, F At A Hf Yopio)

= X (Humulus lupulus L,)2] 222 Mnk7}
skl o BI7L Qo) MEFkE, MR SISk BN,
O, RER, ROl ZHed AAE hEEE Eoha gElA
QuH? m#iffEe] = phloroglucinoldl WE SEZA ¢—
acid®]| £3}= humulone, B—acid®l 43%}= lupulone®| %l
oHY EyE7ES] isoxanthohumol& 2]E4 oAEzAO=Z
AFe] Ay uyEe os fAHETH?. tAg F 8-
prenylnaringenin (PN)-& &<, 343}t 4% azrt ¢l
tha A Yo meka B A2 8 2uaEl &
7tk AHA e AEREFFES(CW)T &84 oA
EZAEL oot e BiEETEdSFEEHL)S B A
T A &5 i8] AlZ =29 Asanrt deA SR,
I A3E Rt A} g
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I.As g4y
1. A&
HEBE GFHEE(Daegu, Korea)ollAl Fste] df

5
124 Geumsan, Korea)oll Al A|zstglct, 10819 @4
(100C) & 1A= 347t &, 23k 197t &34t &
2 5%t AxEUISIGL &2 44%%9tH. HL
(Lifenol®, GA502090)& NATUREX (Avignon, France)ol| Al
T35t CWHL Al RE Y8 CWeF HLE 2:12 £33}
gom thgiizth(Geumsan, Korea)ollAl A28t ATHER Al
TEE 100%). ZF FEE2 DMSOY 5094 AgE P,

2. YA A2ntE s AFEA7](LC-MS) ¥4

HEBE caudatin®, 3 =& 8—prenylnaringenina &

I Qek B Ao A ARESE CWeF HLO AES 43kt
H% o7 Aok 19w (HPLO)E g3ttt B4 EZ
2 Chengdu Biopurify Phytochemicals Ltd, (Sichuan,
China)®} Sigma—Aldrich (Burlington, USA)o|A Y 3ich,
F2E 100 mgg vlgE 100 ml2 83k 60 £ 250
F&319, Caudatin 42 £EE-3 0.2 um syringe filters
ARESle] IE & o]& A|RRE 3}¥al, 8—prenylnaringenine
3712 5u) Sel olg Agel olgelsict AEEAE 9
TSQ Quantum Access Max (Thermo Fisher Scientific)
A&FE o] &8k, 4 HHEE Agilent POROSHELL
120 EC—C18 (C18, 2.7 mn, 4.6 mm X 50 mm)-& AR&-3}%T.
0.1% ZEAro] T8 AA(Em AL 0.1% EFArO]
65 acetonitrile(£1] B)& o]EAro 2 ARE3lHTH o]FAF
ZAL A:B = 42:58 (Omin)ol|A] 582 ¢ G4, o]F gHE
108 523 o654 B, 17TE25E 27H3F A'B = 43:58 &
0.5 ml/min §&o2 BXA3}Yt Caudatine 2.8 min,
8—prenylnaringenin< 2,08 minol] &¢1=9 1 Zkz 2 EB=}
(m/z) 490.840, 338.794 % 308.697, 2187928 AFo|&
© 2 5t BEAS AFPstant, 1 A £ CWY caudatin T
=2 .28 mg/g, HLY 8—prenylnaringenin &% 2.21
mg/g, CWHLE caudatin®} 8—prenylnaringening Ztz+
0.19 mg/g, 0.73 mg/g T3t .

3. M= w1

A §HFQF AMEZF MCF-7 AM|ZE3F= American Type
Culture Collection (ATCC, Manassas, USA)oj|A] E-oFukQk
o, 10% fetal bovine serum (FBS, Gibco, New york,
USA)E 3§83t Dulbecco’'s modified Eagle’'s medium
(DMEM, Gibco, New york, USA)2 2 2-3Y 7tA°=Z ]
gttt F FE HAAEZFQ] RAW 264.7 AlEZ gH=tAl
EZZ 23 (Seoul, Korea)L2XHE EHopdtglonm 10% fetal
bovine serum (FBS, Gibco, New york, USA)E &3t
Roswell Park Memorial Institute (RPMI) 1640 (Gibco,



HE RS AL B350 B2 &4} gZAZ

New york, USA)2.& 2-3Y 7tA o2 ujostgct,

4, MCF-7 34% %7}

MCF-7 Al Z3Z& 24—well platesol] 7 x 10" cell/wello]
2 BES, 24A7F 3 5% charcoal—stripped FBS
(Gibco, New york, USA)E Z 33t phenol red—free DMEM
(Gibco, New york, USA)2. 2 mA|stg.e™ CWHL (10, 15,
20, 30 pug/ml), HL (5, 10 pg/ml), CW (5, 10, 15, 20 ug/
ml), 8—prenylnaringenin (PN 4, 8, 16 ng/ml) = 178—
estradiol (E2 3 ng/ml) A2 &, 3Y 7t vjsste] CCK-8
(Cell Counting Kit—8, Dojindo Molecular Technologies,
Rockville, USA)EHE Haste] SLE(450 nm)S =A 3}
st

5. pS2 FAA ¢d B}

MCF-7& 24—well plates (2.5 x 10° cell/well)]l vt
% A= vjA] o CWHL (15, 30 pg/ml), HL (5, 10 pg/ml),
CW (10, 20 ug/ml), 8—prenylnaringenin (PN 10, 20
ng/ml), Caudatin (CD 3, 6 ng/ml) & 178—estradiol
(E2 3 ng/ml) 24A1Zt st RT-PCRE AAlsHatt,
RNeasy Mini Kit (Qiagen, Maryland, USA)E A}&3j
RNAE H&3sta, cDNA §4 Kit (Phile Korea, Daejeon,
Korea)2 cDNAE 35ttt 1 &, pS2 (Hs00907239 m1)
E= glyceraldehyde 3—phosphate dehydrogenase (GAPDH,
Hs02758991 g1)o] thgt TagMan probe (Waltham, Thermo
Fisher Scientific)S AFg3sle] $£yslgon dojlg=
GAPDHZ RAE 92— 4 ACT 3} vehicle A2 27} v]wa}e]

o248 LAt

6. NEEZZ we =84 23 H3t= 7}

AEZA W 84 AY AN=E Hrtstr] Y|
Human ERJ Reporter Assay System kit (IB00411-32,
Indigo Biosciences, State College, USA)S FujjA A&
Ak, FANRFLE E25 AMSRL, ARALIA AASH=
Ao wet AY-S FFt, ¥HF == microplate reader
(Synergy HIMF, Biotek, Winooski, USA)Z &332 &34
A7 500 ms Rt

7. EAEZ £33 = 9 A AY

RAW 264.7 N|ZZE 96—well plates (1 x 10* cells/well)®]
HZ231 5], RANKL (Receptor activator of nuclear factors
kB ligand) 50 ng/ml& A 2j8l ZA|EZ B35 F=515.2H,
CWHL 30 gg/ml, CW 20 gg/ml, HL 10 gg/ml, CD 6
ng/ml, PN 20 ng/ml Z-& CD%} PN &3} 26 ng/ml A& &
3guich Wiz e} ABE AH st 129 wgst F, TRAP

3 A &z 3

5id

kit (tartrate—resistant acid phosphatase, MK300, Takara,
Kusatsu, Japan)S 83 A|ZE gAsty dnjAdoe=z 3
sk,

8. TAEA

Zrzbe] A2 3H o4 g =3stga A= Hot
BE HA2 Yernk, Zdi Abole] BAFH {9482
program (ver 4.2.1, R—foundation, Vienna, Austria)<
o] &t Az EAFEA R (One—way ANOVA)S o]-8-3
TAA F94S Ao, 2 2t o5 HlalEs Tukey HSD
HhHo g A% 3t p € 0.05904 BAFL=E F-95t
ohal BTt

3
=
o

o
=
3

m 2 I

1., CWHL®] MCF-7 M3 54 a3}

Isoxanthohumol®} ZH& A EA] | A2EZ AL MCF-7 Al
29 o AERZA EA o At ME TS EX5HL pS2
FAR FEE F7HIANG), mEka CWHL, CW 183
HLE 5% 92 MCF7 AlZo ) F4] £ o7E &
Aok, CW &5 Ao 93t A= I HL @5 A A
MCF-7 A2 F4]o] FA g+ thu] F-ou|stA S8ttt
HZ CWHL 15 pg/ml (@8] 2 : 1) & @) HL 5 pg/ml
WS oy MCF-7 AE 24 &3} feju@ Aol 91914
THp = 0.08), 10 gg/ml (1 : 1)(p = 1.00), 20 xg/ml (3 : 1)
(b = 0.85) tu] & %S BAkFig. 1), Teba] CWe}
HLY EH|E 2 1 2T & 7= HE AFS 23, 5=
gzExos Fupt GousA ZAREH(p < 0.05), 3
CWHL %% 30 pgg/mlofAE HL 10 pg/ml, CW 20 pg/
ml &5 iy FAHoR {ougt - 7+ ZpolE EHrh(Fig.
1B), HL9] A2l 8—prenylnaringenin (PN)E FE9o]&3
o2 a7 A5 8 ng/ml oA A FA ] tiv] {9
)3t a3 R HchFig. 1C). 28y CW A& caudatin (CD)
< 237}t gk (Fig, 1D),

2. CWHL®] MCF-7 A|3Z9] pS2 §AA 23d
ZA 4%

CWHL®] MCF7 W d|2EZA ¥4 §374<l ps2 Wl
27 a7= glstna Yok CW (10, 20 pg/ml), HL (5,
10 pg/ml) @ A di¥] CWHL Z+Z E3H10+5, 20+10
pg/ml) A2 A BAHoz golujst 45HchFig 24).
PN 0,02 pg/ml 3] A BAF tu] §olu)slA ps2 @
de Z7HIROY CDE BE AY SZofA pS2 wdd o
o] glAtH(Fig 2B).
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Fig. 1 Effect of estrogenic activity on proliferation of MCF—7 cells. Bars mean relative absorbance at 450 nm vs (=) control and present the
mean = SD. E2; 17B—estradiol, CWHL; Mixture of Cynanchi Wilfordii Radix and Humuli Lupuli Flos extract, HL; Humuli Lupuli Flos extract,
CW:; Cynanchi Wilfordii Radix extract. PN; 8—prenylnaringenin, CD; Caudatin. Statistical significance; (A, C and D), *p{0.05, **p{0.01,
**%5{0.001 vs (=) control. (B) Each alphabet aroups were sianificantly different. p { 0.05.

concentration {pg/mi)

3. CWHL| dl2E=7 v :-&A(ERB) A%

NAEZAL AZA Y ERY 23 & WZE o3l ¥
A A ARREJAR Y oAERA S84 AT
(ERE)o| gt 27 A HdE AL 2004
o wald CWHLY o AE=7 wel 2=84(ERg ) 2%
AT E GolR 1A} ERB /ERE/luciferase S AZ71 A4l E
HE 7 2 E o & SHIAE YAANE(Chinese hamster

Zl

~
=)
=

i

o

+x

pS2 mRNA level (fold of (-) control}
e = = koW
=T T = 2 I =

=
=)

concentration (ng/mi)
Fig. 2 Effect of CWHL on pS2 mRNA expression in MCF—7 cells. Bars mean relative pS2 mRNA level vs (—) control and present the mean
+ SD. E2; 178 —estradiol, CWHL; Mixture of Cynanchi Wilfordii Radix and Humuli Lupuli Flos extract, HL; Humuli Lupuli Flos extract, CW;

Cynanchi Wilfordii Radix extract. PN; 8—prenylnaringenin, CD; Caudatin. Statistical significance; (A) Each alphabet groups were significantly
different. ©{0.05. (B) *p{0.05. *»{0.01 vs (-) control.

ki A=

ovary cell, CHO)o] CWHL, CW, HLS X &3] ERB 232
B3l EEE SYEE HUiskd o CWHL A& 23, ERB
A% Ast= =0 met S8 24 pg/mloA FAEZE
e ZHd 199 A5ads BHH(Figure 3A). CW (4, 8,
16 pg/ml), HL (2, 4, 8 pg/ml) OG5 A A= 5= F

7ol wet &4 71 Bl AdiA o2 HLY| &40 CW



HE RS iR BEES dAERA AT 2N E 23t R At 5

gy] E9kom, CWHL (CW+HL 4+2, 8+4, 16+8 ug/ml)
AE Al E A dfy] BAFORE {ouldt s aAE B
Hrh(Fig. 3A). E3ZF %A MCF-7 4] 23 9 pS2 3o
a237F Qe PN ES sEo&F oz [ g FUHHT

—
=
(=

ERP binding affinity {fold of {-) control}

3pa/ml
E2

Py
2]
=

N

o

[
o

15

10

ERB binding affinity (fold of (-) control}

concentration (ng/ml)

(Figure 3B). CWe| A& CD ®& =927 aur} g7l
S A Z o2 PN gib] &2 H x5 Agdjof FA el iy
“oudt F71 23 2 Ah(Figure 3C).

2 4 8
HL
concentration {pg/ml}
(C)
25

n
o

o1

ERB binding affinity {fold of (-} control}

10

concentration (pg/ml}

Fig. 3 Induction of the ERB binding affinity assays. Bars mean relative ERS binding affinity level vs (—) control and present the mean + SD.
E2; 17B—estradiol, CWHL; Mixture of Cynanchi Wilfordii Radix and Humuli Lupuli Flos extract, HL; Humuli Lupuli Flos extract, CW; Cynanchi
Wilfordiii Radix extract. PN; 8—prenylnaringenin, CD; Caudatin. Statistical significance; (A) Each alphabet groups were significantly different
; £€0.05. (B.C) *; 0<0.05. * ; p{0.01. ™* ; p{0.001 vs (-) control.
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Fig. 4 The effect of CWHL on Inhibition of osteoclast differentiation in RANKLE induced osteoclastogenic RAW 264.7. CWHL; mixture of
Cynanchi Wilfordii Radix and Humuli Lupuli Flos extract 30 ug/ml, HL; Humuli Lupuli Flos extract 10 ug/ml, CW; Cynanchi Wilfordii Radix
extract 20 ug/ml, PN; 8—prenylnaringenin 20 ng/ml, CD; Caudatin 6 ng/ml, CDPN; mixture of caudatin and 8—prenylnaringenin 26 ng/ml.
The osteoclast differentiation was observed throuah TRAP stainina (Scale bar= 200 um).



4. CWHL®] 3TN 2 P4 A &3

A AERA Aol WAL AWY] GRS WA 2
shilt 37bsha, @ A4e dastng Fugsd 48 7t
5A0] e o weha oAEEA B4 % ERE B
Ayt =9kd CWHL, CW, HL9 Receptor activator of
nuclear factor kappa—B ligand (RANKL)Z §%=3% 3-&
Az 23} oA AFE Qlstarzt, RAW 264.7 ] ti4jA|l 2
Fol Z+ 27418 RANKL 50 ng/ml ¢ &7 129 7+ A5}
gt 129 ¥, RANKL 50 ng/mlvt H 2t FoAL B3
8 g8 BEAEs} ob BREYoY CWHL 30 ug/ml,
CW 20 pg/ml, HL 10 pg/ml& A2 3¢ ohaf sbzA|E
7F A9, 53 CWHLAA ©% 2 57F Hich(Fig.
4A), CD 6 ng/ml¥} PN 20 ng/mlS 2t} X2 A o3
SRAZ o] oAEIGE, B Al A4S 1 4 v
du] A7 BEEAHFig. 4B),

v,z #

= EZ7 o] AastHA tHE
Z, BY, &5 Ao HAHe, 1 F 352 A

H o]Fofof FFol TR FFS UAZ
AR B 29 Eol odHt Etwd AR
Bisphosphonate® A7} HHZ 02 A& Zo| L} By
stetE FApel 2o B0 24 ALE A ALA H3o
2 &% A3 53 2L ZAFe] gtk E}EW 7158
2 FHAL anE GRE £ e AE HAE &4
A7t A XY=L Qa AAE ”—'TX]Q' 52}, A
Y HEAE Exdane dadE FERDAA =0
3% gA7ISo] Rug up Yo,

2 A7 HAAE 29 Wd7] asS dYHor H
SR A BE Bl A8t Ml 7lsol o 3%
R Ba7t Gl MEEE L A8 T8 LIE, JERSR
5 °}“15817* 4 N 7HeAE A5HE 5 del, A=

oA A AERA BT} ghEAE 2£3oA] HES Z-&8
CWHL E3+=9] 7/1¥ 24 dv] gt 4sads 45
skarz; Yt

AT EER] 2ERZE AZF 9 {78 ERC ﬁ"@'fﬂ'ﬁ
534 FH= Yo o|Fsta] §7] AE W ERES] A&7t
shel 28 {AA @S 2A%0T, S o AERALS Al
o] 9= ER ¥ G protein coupled receptore] ZAgsf
PI3K A AL ZE B3| AZ F4L GEFTH. watbs
E Ax}&= CWHL, HL, PN& MCF-7 AlZo Ao 2
T 37t WE Ax F4] X 521 F7E ¥, 5
7}F# o2 CWHL, HL, PN9| pS2 ¢xz &d &3 a3 ¢
ERg 2% 25 =E #9lsto 24 CWHL, HL, PNo| ERgS}
A3etal, 1o mE o AERA o] Ytk A A TE
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9 AZ =FofA AP, 2=t CWE CD= ERgoll= 2
Aokt MCF-7 A2 F4] 9 pS2 Td ol o] gt
ol AHESH MCF-7 AlZ W ER ¥d &9 Xjol2 e
o}, MCF7 MZ39] -, ERp Hdo] H oz 22 AL
Fo|1®, CWO| Z¢ ERpe] Agd oz Agshe AR
Ay A7 vl Ao B AR A% Human ERp
Reporter Assay System kit®= ERB/ERE/Luciferase”}
CHO N2 &oA g oz Idd 5 =g dd 4
HE 2o Aoz @ CWY JAE=A SAo=
RSP SR A e, MOF-7 AJE W) Ao
AL ERF $ES CW, CD B50E N F4] SHANS
Sursilo] BFEBE 7Hs4o] Slek A o] BRo] EAsHe
MCF—-79] Charocal stripped FBS7} 8% phenol—red
free HjR| o] H-ZAA T2E A=L wjAEt & HAE AE
T 545 FUsk= E—screen assay= HSHA HAEY
a2 B4E M 4 e eItk ek MCF7
HEFE Ao SUSHIESE, 242 2747): B9
@4e) Aol dal selsi A 712 CWHLE X243
2ol 77 70 43 W 23, A B A BAYE folulap)
Z7V5HA] 9kth(data not shown),

CW, HL¥} CWHL2] RANKL §%= o} ul-ZA|xo] B3}
Aol et aatE 15kt TRAP HARS AAIGH A
CWet HL 7HE A2 Al gZAZ AFAEZe 235 A5}
Fetl, CWHL 53 A2 Al S43] oAl 23 oA 4
%537} 9lgith CWe] A CD, HLO| 4 PN %A o
A Al a7t A%, CDPN 53 Ao o 4sa
ATt

£ Aol &89 aEsY MiEts A JHT Al E
Bt IE 3R R dAE £ e TS
7R e & 2 Ad7)o Yehts 322 923
27 33 A4S AAdEE 7HsA FA AYa
2 AT Ay Aol 223} o] Ao S AR,
HE e Bl 283k #ime 7] o] 1ol EthE5 Al
B2IFF QAL MR il 28-S SOl AAERZA APoR
A pMEkE) HE S ﬁéﬁ(ﬁﬁﬁ SEERS R, HCAESEL A
Ao a3p7t Qlt,

o2EZA %’/‘é BI7b Y= MEE 1Rt B3 A
ERB ’“E“’i‘l X Ao mE JArEZZ %"*—4 frojmgt
Feadrt . gEAE 23 94 ARt e AERE
TAE CWHLE dEHo= AMgEo|& AFof iXH%E, 2
ATE T8 HAE fE & TEEARAHE AT
U= Aok l°4 A7) SAEERE SEEHo Ha7] 49

iZﬂ A 9 Agoa 913} thoFst ZARS AFiA|Z
= Aoz 7|dq€dt,

ol‘_—-_

27}

I =2 ¥
%0 l>’r



HE G MiEE S8ES AdA2EZA &1 sZAZ B3} A4 5w} 7

A7) o] Brhes dstel o] EubHoR A1

e HERIEE, WELEEE 1T HEL, I
FEo) AERA B4 ° HIAE 2ot R0 it o
& gob® Akt theat 2o,

L. HER, MifeEdEd miiesE=2 Age MCF-7

AZE Y2 tH] FAZLE Fou|stA F7HIF=
4, &3 AERFEE | WlEEFEE 2 1 1 53 A,
HE FAA foAb= AN 101, 31 1t &
Algol ¥, 21 1 B Ae= tiH] 2 1 1 B 1
FZoA MCF7 F4&0] FAHLE {Fou|stA 5
Aok, HES, MEEESE IsE 30 wg/mloAdE
BEEFEE 10 pg/ml, AERFEE 20 pg/ml G5
] FAA 2 2 FY37F AT MiEEEEE AR
8—prenylnaringenin< 8 ng/ml € 2+ 8] &
AZ Fou|gt 2tolE EAIL 16 ng/ml oA Hf &
e Bt AER, BEEESE, WEETFEE AHEE
ANAER7 §ESA FAA pS2 @] o 3,54 F7t
Heleong oAERZ B/4S elststth

. HER, MEEEE A g BE ER-4 2d3 st
iz dv $A A= =8, A v= 37
neh s 8 {Fud ZolE HAa, 74 dEAE
tu] fFoul gt Xpo] & Ko Eto] whE fofuldt s
NS 9T 5 AU

. HES, MBEEE 30 pg/ml, HERTEE 20 pg/ml,
iREfEFEE 10 pg/mlE AT A9, RANKL 50
ng/ml A2]g RAW 264, 79| o3 sfZA|Z 29| 2317t
A HoH, pERTEE, MEEFEE ©5 i
HER, BiEtEds 59 A2 Al o8 sZA29
7 o AA FEEHA
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