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We performed the present study to investigate whether
Rehmannia glutinosa Libosch (RG) extracts (RGX) and
Elewtherococeus senticosus Max (ES) extracts (ESX) play
any roles in bone metabolism. We examined cellular
activities of bone cells by measurement of osteoblastic cell
viahility, osteoprotegerin (OPG) secretion from osteobl asts,
osteoclastogenesis, and osteoclastic activity. There is no
cytotoxicity from osteoblasts after treatment with RGX and
ESX. The secretion of OPG from the osteoblasts showed
marked increases after treatment with RGX and ESX. In
addition, RGX and ESX treatment decreased the number of
tartrate-resistant acid phosphatase-positive multinucleated
cells and the resorption areas. RGX and ESX, when mixed
at optimal ratios, induced synergic effects, in vitro. OPB,
which showed synergic effects, is the extract of natural
ingredients RG and ES mixed at a raw material weight ratio
of 4:1. It can be suspected that extracts of RG and ES
mixtures contains active ingredients involved in bone tissue
metabolism and may be effective in improving osteoporosis.
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Waters HPLC system

Column: Shim-pack VP-ODS

Mobil Phase: 5% Acetonitrile (in DDW)

Flow rate: 1.2 ml/min

Detected wave: 280 nm
Retention Time: 11 min
Standard calibration Curve: Y =110669 X-277.61

(R*= 0.9999)

714 2.7}
Waters HPLC system
Column: Discovery C-18 column
Mobil Phase: 15% Acetonitrile (in DDW)
Flow rate: 1 ml/min
Detected wave: 210 nm
Retention Time: 7 min
Standard calibration Curve: Y = 139342 X+2417.1
R*=1)
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A Felsta, Asazs vEhle E3hlER 7 AldE
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mloﬂfﬂ ESX9 735 0.5 2 1 mg/mie] FxolA] A2
5 sl S/ (Fig. 1).

Z3A22] OPG EHlol| w|A& <J3f

RGXe} ESXV} A2 2 5E OPG iHl »|A& o

0 0
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~— o~

Cell viability(% of control)
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0.25
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0125 [}

025 [T

o5 [} s

Fig. 1. Effects of RG and ES extracts on the osteoblastic cell viabil-
ity. MG 63 cells were cultured in the presence or absence of RG or
ES extracts for 24 hours. After removal of the media, formazan
granules were solubilized, and optical density was measured with
the microplate reader. Cell viability was expressed with an absor-
bance ratio (Absorbance of treated cells/absorbance of control cells
x 100). Values are Mean £ S.E. (n = 5). * p<0.05, ** p<0.01.

&
S

N
(=3
o

2

-
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3

QOPG secretion (% of control)

(=]
Control [
0125 =
0.0625 =
0.125 E=
0.25

0.03125

0 n -
) [S)
o
o
RGX ESX

Concentration (mg/mi)

Fig. 2. Effects of RG and ES extracts on the OPG secretion from
osteoblasts. MG 63 cells were cultured in the presence or absence
of RG or ES extracts for 24 hours. OPG secretion into the culture
medium was measured by the ELISA kit. OPG secretion was
expressed with percent ratio (OPG secretion of treated/control cells
x 100). Values are Mean £ S.E. (n = 5). * P<0.05, ** P<0.01.

S W29 A7}, RGXeH ESX 2% OPG 0|3k &
EE]LZLC_’.,.E_ 7732, RGX+= 0.25 mg/ml ©]Ake]
oA oA sl Sk vERLow, ESXE 0.125 mg/
ml o]e] FxollA o4 e TV YEEHFig. 2).
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535 fslslor], RGX9F ESXE 77t k522 TRAP
A Al YA oA AAaAFHFig. 3). &=
gl Ao Ao mAE ges WA S5k
OAAS plateol|A] wljokgt & AXE A7SkL image +
Al Zg g o]83le] A F49} (resorption pit)yE

o N
S o

@
S

N
o

Inhibition of osteoclastogenesis
(% of control)
N (23
(=} (=}

=)

003125 i

) 10
8 Qg &
- o -
= S

B w
£ g
5 <
Q (=3

RGX ESX

Concentration (mg/ml)

Fig. 3. Effects of RG and ES extracts on the osteoclastogenesis.
The osteoclast precursor cells were plated at a density 6 x 10* cells/
well in a 96-well plate, cultured for eight days in the presence of
10 ng/ml M-CSF, 50 ng/ml RANKL and various RG or ES extracts
concentrations. After culturing, TRAP (+) multinucleated cells,
containing three or more nuclei, were counted as osteoclasts. The
data represent amean * S.E. of four experiments and are expressed
as aratio to the control. * p<0.05, ** p<0.01.

Inhibition of osteoclast activity
(% of control)
o
o

RGX ESX

Concentration (mg/ml)

Fig. 4. Effects of RG and ES extracts on the osteoclastic act1v1ty
The osteoclast precursor cells were plated at a density 6 x 10* cells/
well in a 96-well OAAS™ plate, cultured for eight days in the pres-
ence of 10 ng/ml M-CSF, 50 ng/ml RANKL and various RG and
ES extracts concentrations. After culturing, the total area of the
resorption pit was measured. The data represent a mean *+ S.E. of
four experiments and are expressed as a ratio to the control.
*p<0.05, ** p<0.01.
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140

120 1

100

Cell viability(% of control)

N A @

o O o O O
(1) e ——————
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05 S—
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ANNN S N
— ©— —©
mooo no
o =P
s° s°

0125  I——

)~ ES
extracts
(mg/ml)

RGX0.0625  RGX0.125

RGX0.25

RGX0.5 RGX1

RG extracts (mg/ml)

Fig. 5. Effect of RGX and ESX combination on the osteoblastic cell viability. MG 63 cells were cultured in the presence of RG and ES
extracts for 24 hours. After removal of the media, formazan granules were solubilized, and optical density was measured with the microplate
reader. Cell viability was expressed with an absorbance ratio (Absorbance of treated cells/absorbance of control cells x 100). Values are Mean

+ SE.(n=5)

248 Az} W welel Foob) Aasgles] RGX
o} ESX 7} whso Alelsl 49 §4ole] wido] 4
SJiAl 3i9iek(Fie, 4

RGX$} ESX &3H3l 799 g3

A 2] A XYL BA= J3k

RGX9} ESXE o8] F5a E3sl] AxASES
Aok Ay E3et ASolE BF AE5AE UeRA]
ogkow] Fglow ¢lalo] Hlf@“ E&E IHITIA &

Skek(Fig. 5).

E
.q}li

ZFA| 2] OPG Hulol mlA& J3k
RGX&} ESXE o7 =& &35}
OPG Hulo] A5aae njxlE J32
o} ez g 3AlEgc 3
T2 2318k 74§ ke OPG v"‘i‘ﬂ] W3S djz2Ttof )
gl WE-g5 ¥7)8 Ao|w, ZefZE RGX9 ESXE 7+
7t EPE—E X%f'%’fﬂ 3-7-2] GrellA] 10&—; wi kS =)
JHjze %708 & *M E3tsto] vehd 7o Aol

0.03125 mg/mlE- *&]3= 7% RGX 0.5 mg/mle] 3
156.4£3. 3o]L ESX 0.03125 mg/mle] -2 121.9£4.0

ofet, o] 73§ 2t e ® AMelgk 7399 g 178.39]
t}. o] uwj f‘éxﬂ sikslo] vehd gk 19430]m8, whEo
2 Agh 745l vis] T3she] Azlgl 752 Ao} 16

ol wefA RGX 0.5mg/mit ESX 0.03125 mg/ml e
0.0625 mg/mts- i’f‘ﬂ%} 735, RGX I mg/m?}  ESX
0.03125 mg/ml =& 0.0625 mg/mie E£38F 745 Solx] =
A ZEFE OPG vl ﬂio}fﬁ ZV7h whse R A2|gk
735l vlel 5Eas vepdlel (Table 13 Fig. 6).

sHEALe) A4 2 el PlAE 9%

RGXS} ESXE o7 rww 53lsle] sla)ze] A4
oAl et A% wke ehiex A Ade ¥
.l lﬂr' FA39deh. T RGXSH ESXE o ¥
T2 538k 7 7pzbe] SRR A Al e W
3% gzl g HE-gE 3717 Aolw, =t
RGX&} ESXE 7+ th=o 8 z}ﬂo} 7Aoo Urhd 4
e AR ] TelZa ¥718 T AA Bl

synergic value® /‘] skt & RGX 0.5 mg/mB} ESX vehd gke 7}01% synergic value® _%i/‘] skt
Table 1. Effects of RGX and ESX on the OPG secretion from osteoblasts.
Conc. ESX
(mg/ml) 0 0.03125 0.0625 0.125 0.25 0.5 1
0 100.0 = 2.7 1219 £ 40 127.6 £ 54 1438 = 2.2 164.1 =04 181.1 £ 3.5 2399 £ 25
0.0625 128.0 = 3.7 138.1 £ 44 1392 £ 6.9 142.5 = 3.1 1722 = 6.0 1977 £52 2156 £ 135
0.125 1282 £ 1.7 147.7 £ 0.8 153.0 £53 1424 19 163.6 = 141 1942 £ 26 2332 £ 89
RGX 0.25 1454 = 1.6 1542 = 1.6 1587 £ 43 1712 £ 7.5 178.1 £9.0 2044 £ 15 2348 £10.2
0.5 1564 =33 1943 £ 5.2 192.6 = 3.5 1913 £ 6.8 216.8 £58 249.6 = 8.2 289.1 £ 0.8
1 1742 £ 9.0 2109 £ 33 2098 £ 73 2002 £ 1.9 2126 £5.2 2382 £ 49 288.5 £ 2.0
2 196.6 = 136 2263 £ 7.7 199.0 £28 2234 X144 213.6 £ 6.6 2429 £ 54 2679 £ 64
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Fig. 6. Synergic effect of RGX and ESX on the OPG secretion from osteoblasts. MG 63 cells were cultured in the presence or absence of RG
and ES extracts for 24 hours. OPG secretion into the culture medium was measured by the ELISA kit. OPG secretion was expressed with per-
cent ratio (OPG secretion of treated/control cells x 100). Values are Mean = S.E. (n = 5).

Table 2. Effect of RGX and ESX on the osteoclastogenesis from M-CSF dependent macrophage cells.

Conc. ESX
(mg/ml) 0 0.015625 0.03125 0.0625 0.125 0.25 0.5
0 00 x62 258 £ 43 357 £ 20 30.1 £ 1.8 212 £ 43 651 =x15 1000 =£00
0.0625 258 £ 11.0 339 £ 37 31.7£22 34065 617100 967=x05 100.0 £ 0.0
0.125 21.1 £ 3.0 344 £ 56 26=£19 488 £ 1.2 727 £ 23 979 £ 04 1000 £ 0.0
RGX 0.25 30.5 £ 9.1 249 £ 72 440 £ 5.1 61.1 £ 45 88.6 26 1000 £ 00 100.0 £0.0
0.5 618 £ 6.5 70.7 & 2.0 777 £ 43 878 £ 2.7 962 £ 1.7 99.6 £ 02 1000 £ 0.0
1 99.4 £ 0.3 993 £ 0.5 99.6 £ 0.2 99.6 £ 04 1000 £0.0 1000 X 00 100.0x 0.0
100.0 £ 0.0 1000 £ 0.0 1000 =0.0 100.0 0.0 100.0 0.0 1000 =00 100.0 0.0
% 120
%’ 100
% 80
£ 60 m Synergic value
S 40 H E @ RGX+ESX
§ 2| HHHTHHTHH]
: L E il 1 |
- g 885882°5858 2°8888KI°8RG/RY ES exvect
8 <§§§gc° ggég © ‘g"ééédo §§§g {mg/mi)
RGX0 RGX0.0625  RGX0.125 RGX0.25 RGX0.5 RGX 1 RGX 2

RG extracts (mg/ml)

Fig. 7. Synergic effect of RGX and ESX on the osteoclastogenesis from M-CSF dependent macrophage cells. The osteoclast precursor cells
were plated at a density 6 x 10* cells/well in a 96-well plate, cultured for eight days in the presence of 10 ng/ml M-CSF, 50 ng/ml RANKL and
various RG or ES extracts concentrations. After culturing, TRAP (+) multinucleated cells, containing three or more nuclei, were counted as
osteoclasts. The data represent a mean % S.E. of four experiments and are expressed as a ratio to the control.

Z RGX 0.5mg/mi} ESX 0.0625 mg/mle A5k

739 RGX 0.5mg/mle 7

61.8%6.50]3L ESX

0.0625 mg/mle] & 30.1+1.8 olof. o] 7% RGXE

7oz st RGXE shEAlL

=4 gAlEo] 61.8%

o|la, IRAIE FAAE HA 100%el4] RGXel] ¢
gl SEAIE 2248 61.8%2 wl 38.2%c) oIl ESX

o] sEAlE FAFAET (100% 7122 30.1%):
11.5%e]c}. w2k RGX 0.5 mg/mB} ESX 0.0625 mg/
ml £3 FE3 750 Az FA9AES 61.8%¢<)
11.5%% T3k 73.3% o]kl 87.8%< e yehizz
Asazks vepldcar @ 4 ik wekd RGX 0.5
mg/mB} ESX 0.0625 mg/ml =+ ESX 0.03125 mg/ml
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Table 3. Effect of RGX and ESX on the osteoclastic activity from M-CSF dependent macrophage cells.

Conc. ESX

(mg/ml) 0 0.015625 0.03125 0.0625 0.125 0.25 0.5
0 0.0 = 12.0 0015 361250 79722  931x08 99800 100.0 £ 0.0
0.0625 920300 926£12 94701 9802 99202 99900 1000 £ 0.0
0.125 925+01 957+£06 972x01 97010 998 =00 99900 100.0 = 0.0
RGX 0.25 939 +08 971203 997200 99601 99800 100.0X00 1000 = 0.0
0.5 940+ 10 95606 96110 98801 99700 999£00 1000 % 0.0
1 999 0.0 99900 100000 1000 £00 1000 =00 1000 £0.0 1000 = 0.0
2 100.0 £ 0.0 1000 0.0 1000 =00 1000 £00 1000 £ 0.0 100.0 £0.0 100.0 = 0.0
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Fig. 8. Synergic effect of RGX and ESX on the osteoclastic activity from M-CSF dependent macrophage cells. The osteoclast precursor cells
were plated at a density 6 x 10* cells/well in a 96-well OAASTM plate, cultured for eight days in the presence of 10 ng/ml M-CSF, 50 ng/ml
RANKL and various RG and ES extracts concentrations. After culturing, the total area of the resorption pit was measured. The data represent
amean *+ S.E. of four experiments and are expressed as a ratio to the control.

e3ket 735 2Fshe] A FEol skEAlEe] A
oA T 7o ﬂMO% 747t g w A2lgh 7o vl
A5a3E YERAC} (Table 2 2 Fig. 7).
=3 RGX9 ESXE of8] sE2 35| vlzA|re]
Aol gk A avbs vehliex] g AvE 39
ae)z e 3218090} # RGXeF ESXE o8] $5e &
G 2o shEAE 24 oAl gk iskE o
zrol gk Wtgg 3718 Ao, ZElZE RGXet
747b whEo . Aelgh 7ol ek % U
Age = 2= 3718 §, AA Este] vehd
2] zolE synergic valueZ FA|5FICE RGXOF ESXE
ofe] FxE Tl sz FAAl| g s
B veblleR gk A skl A oAleh =)
ZA)& RGX 0.5 mg/ml E=+ RGX 025 mg/ml?ﬂr ESX
0.0156 mg/mte- &318F 795 £3ae] HH F=olA] 3}
EAEe] B4 A mTo| ﬂMO% 77k whEew AEgh

¢

o N}O

ol

7350l Blell AsEE vepdch(Table 3 2 Fig. 8).
OPB2| <3 3F

A2 A FALE v|AE 9F

RGX2} ESX HAEE 4:19 »|&7 E3slo] Al=gk

OPB®| 34| 20f] eh3t /‘ﬂi JE5ol mAE e
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Fig. 9. Effect of OPB on the osteoblastic cell viability. MG 63 cells
were cultured in the presence or absence of OPB for 24 hours. After
removal of the media, formazan granules were solubilized, and
optical density was measured with the microplate reader. Cell via-
bility was expressed with an absorbance ratio (Absorbance of
treated cells/absorbance of control cells x 100). Values are Mean =+
SE.(n=35).

rO{s

A3} 2E FEol] AlxEAdE vERiA]
z.ag-xﬂ;u OPG ool mlA= <&k
OPB7} Z2FAEEHE] OPG HHlo m|A& 33Fe o

=
1k Az}, OPBA o] 35} %&ﬂ%ﬁ&i OPG

odokel(Fig. 9).
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Fig. 10. Effects of OPB on the OPG secretion from osteoblasts.
MG63 cells were cultured in the presence or absence of OPB for 24
hours. OPG secretion into the culture medium was measured by the
ELISA kit. OPG secretion was expressed with percent ratio (OPG
secretion of treated/control cells x 100). Values are Mean *+ S.E.
(n = 5). *p<0.05, **p<0.01.

100

80

60

40

20

Inhibition of Osteoclastogenesis
(% of control)

Control 0.0625 0.125 0.25 0.5 1 2

OPB
Concentration(mg/ml)

Fig. 11. Effects of OPB on the 0steoclast0genes1s The osteoclast
precursor cells were plated at a den51ty 6 x 10" cells/well in a 96-
well plate, cultured for eight days in the presence of 10 ng/ml M-
CSF, 50 ng/ml RANKL and various OPB concentrations. After cul-
turing, TRAP (+) multinucleated cells, containing three or more
nuclei, were counted as osteoclasts. The data represent a mean =+
S.E. of four experiments and are expressed as a ratio to the control.
** p<0.01.

HZES S7kA120.9, OPB 2 mg/mld] F5ol4 <F 230%
9 Fr7kE dEhllen, OPBY &3= OPBell 23
RGX9} ESX 7Hke] &3 vlgolld] ol 2d] 4o
LA a3s Yebich(Fig. 10).

A2 QA 5l Aol wA= 4T

OPB7} kA 29] QA FAol vlxle g3Fs i
3 A3} TRAP A cfaixxe] g4 2 Fote] ¥
£ skl ZAlZer, o Gl OPBell ¥3F RGX
o} ESX 7ZHzke] &3 w|goli] Hol: ] Aol =

ARk 23-s debich(Fig. 11 % 12).
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Fig. 12. Effects of OPB on the osteoclastic act1V1ty The osteoclast
precursor cells were plated at a density 6 x 10 cells/well in a 96-
well OAAS™ plate, cultured for eight days in the presence of 10
ng/ml M-CSF, 50 ng/ml RANKL and various OPB concentrations.
After culturing, the total area of the resorption pit was measured.
The data represent a mean = S.E. of four experiments and are
expressed as a ratio to the control. ** p<0.01.

A
el i) st 7te] glalo] AAlgle] 2L
o ol WMol Bl SHEAlEe] IR wiolslel A&
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o] Frislo] Yehdtl uwlebx] wimlalrl FrbE Al

FehgE AL, AT Y AAgelE AR Aol
ol A% ophd Amel $IHe BAL A EY

\*

<+ %71**17 w, o] s ol FARge] 93-S %O]t A
ojct, Frhasa HElsl Fr 29 A, F gt
Qle] tiAf o4t ke FAleR 2 odrh AdEe] it
e, FZ Aol oA Fr1EEat ohel 71
chi o] diale] Ha) Od%"l F8Ao] AjRo] Frts]a
Aurk. Fohs AsAR de| ARSEw s 2HAA
g o ZE Al A B S o] 8gk T2 o] 9l
ol g azte] BAA ool glge] Hawa glrt
(Heaney &, 1996). —E—%] OH/\E g Alo]y ZERX|EdS o]
23 328 9e] 739 7k ki, i Boll Bk o
29lE A5 049_7] J= gk} (Nelson -, 2002). H]
£FAFYo|EE A2E oA xgAlE FEuka glo
L} oAl £ FAIE 74R 9t} (Fleisch, 1996).
+ AdolMe 7 FrheE AEAIA Holw F-2
1 ehd ThsAde] A
€£T51 A|zgFollA 2

\

F ERO ARAEe 2%
4
2

o AsaIs Belshar,

AT, v 85 E3slo] AFgFe AlHS &3] ks
golslax} s}

)R] AES Fa Al 2TAEE u|iilzil

A F 2R Fefjshe (Owen 1985), Kﬂi‘ o= g
FAA o] sl QlaL, XA, A 417} %— op,
gukgl ojalakgo 7 A3)sktAo] 293l kS Fha
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(Martin®'} Matthews, 1970), H32 el whubiigial o
7143214 __H'_'ﬁ-H—Ti-,LL 7k ol BooeTellidis - s
AetAlale] F3-Fel T AL H}] T5el ﬂ]/-l— “
She FPsige Aol 2ol $4% ARn 2|
of Z3: Eel IR L9 AL guhe MG 63 ARy
olgahgdvt. 419 At RGX2H BSX ey ALLEA & vt
Bl ?;sal.o_w] RGX2 4% 2 mgmie] FcolA, ESX
21 735 05 W I mgmle] el AZAQTES $4
Al »il a ~$l°:4 T Ty £ AR f’éﬁ%ﬂh A

Lol

248 Lmum Ghrord, SEo s AL G Aol wloH

1T AR -
ST dRhiAE et okt B ASEE 4
£ 58 Aesels 2BAleld ALS4E chshi

A oFi-E Alakgh
wlzz2lol| M felsbA] we] nf E vhulsls wAlie
vl A A2 Ao, o] Zzlell FAlEs
uhal T oAl T FAE] Algahilel| 4] spe] e A
A—]o] /]—‘“ Shil (Suda o 1990) u].—!";ﬂ"‘ \='7<] Ao 7
tartrate-resistant acid phosphatase (TRAP)2} 4‘-—*11~0]- #-
AL A=E21E shRm AL A 4de] dviksha, A E]Ea
o Aol &AdEhd (Baron G-, 1986; Mundy2h
Roodman, 1987). dpeAl2e] AJA1S- &lsl4= receptor
activator of NF-kB ligand (RANKL)% macrophage-
colony stimulating factor (M-CSF)2l 32 5= F-2l
cytokine®| *9=4elv} (Boyle %~ 2003; Pixley?l Stanley,
2004). ©1F - sbiRlx Sk 2l Al
Ll :—_‘q‘ ,%;H Jm] ikl _‘r]t,d_ Je] v::l-,q - el
el 205 FAIB, G ATALEIE 9T 4
AJe]] #_J_roi Gl *£3F osteoprotegerin (OPG)Y- RANKL
S sk ARNE e, HBAL ATAL o
apEAE el RS RANKSR] A4S ubslisls Al

2] 4 aldAle]u] (Kostenuik 2+ Shalhoub, 2001).
2oeiTelldt - FRel AE fhele] wlEAEe]
ALIAC-'! 1;{ _(\gl;{-'l o F=FEe =0 1;}17117(1::] Fhie] RANKL
2] /Ln‘-i-a-]_ 01):”,:“0] OPGY) %‘AH - ;zl.o] | _[.]D]_o. , =
AL OPGY HH] b Fgsigvt. 2 A3 RGX
°F BSX M4 OPG BHlehd poeslfdes Sk
onl, 5 A REES 54 AU ASel 2 %
o] ol o A Aol el ARk
el ol A E Fole] =IALENE OPG A
Ao 3] upE ] A H Tolajel] gheddhs-
Aprbatel, o] o] s RGXE} ESX =g-Ee] a3
—”r Wlgel 2F 32:1, 16:1 4 8:1e oHLlo}-td o, o]
= RGX2| 4=fe] °F 45%°]1 ESX2| F-%°] °f 11%
gle mefste], RGoF BSO] fAlavlsh 2t 811, 4101
et 2010l sk vl

) 2 AFolde § ERe) AE Fdelol ﬁw-
Aol 44w B4 LTl Hhek 45T
Elallieal slalaio] slalel, Skl ATAlLE A uk

Lalie] A4 G4 -‘?- Bhout, dlEAE L 2817
4 7181al AL elgstel vhmel sAE ATAHEE
q17] g|sbe] Tt vﬂ%}O] el elgEla glem
(Takahashi G-, 1988a) ©1:4gh AL wiokA] shabsl
vRIALE S TRAP A bS5 wEliln 2l -4
# (Takahashi 5~ 1988bys /HAm] A8lgid goldl e
G4 ol TRl S ) AdSls (Sasaki o, 1989) 5- i}
oA '-"l g e slem, o] Z- TPAPE +:&
2l HE fﬂ L2k rté, = Sl Akl fﬂfy] e
< uh%r ol4-g} (Minkin, 1982). wheld 3. o
TellAs ahAize] A4e sz 9|sled uH%ﬂ i
AL vigksle]l TRAPel ofdoln] vlslel Al
upA R TSR

SR W Bl ALER A NH ol F-emiel
b iEe] d42] A Fel & 4= gk ¥ dTellds A
gr-Slao] o bt ZElY plale— obiste] HhEAE

o BEE 4 23 4 ok AL 948 2
A7 oVisel 5 AR AR 2ol shie)
{._:3]—_2'—__‘6_0” U];{]‘_]_— né!_“?;'a' 4.7:1—-- -:u:h u]__r' ;,” iV o] ’% 5

& 9]$1 M-CSF2} RANKLE /;g/}o}oq wjelsh A RGX
o ESXE Aulsbr 837k viokgh Ax), 4 ghEes
2 z)gE A9 ollw i Ee] A4 3 412 ala|akd o
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ARE FERel BBAL A4 ) L9L ddlsel
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olAA, gk 4 AR ST B A 49l
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FHlE 401 s 2010l c-HLLol-— Hl-golul,

In vitro 41§ 7#.4 T AR SEEe]l MARR 81,
4:1 7 2:12] wlgellA '_4— Uekges o] %
RGoF ES #AIE 4:12] wl% Addste] 24 Fgeld
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OPBE zluldte] =3I AEAFE, OPG 2], 1h
2] A ] @ Adel] wlAds odwkSs gbakgl A l]_ 2
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OPG vl F7HIem o fabe shbe] S4%%
] e e e e T L s o s ow HHEL
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