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d, 4 B 7ARE wikesitt. Ak AlAe] Algel 100uee] CCK &94& 7t wellell 7FskaL 37°CellA 2A17F
Qb wiFEE &, 450mme] AN FFEES SASY. 2 A3E = 6 HERAAY.

il
o
B

>
20N 2 oo
PRI o o . R 2

ol'
o
r_‘aL

oft

AEA2EE 12 8lF WA A 2 (macrophage) 2 & ] A 3 (HUVEC) ol o 3
10ng/ml 7HA Alx E4E& YehA] &kort 30 ng/mlolAE 5”01 A A EHAJT. Rt FHFE7IAE
(MSC)ell thafj A= 3011g/m1°ﬂ*1 548 UehdA @eka, AWE7IMAEMDSO O e Sug/mlollA HA4S
LERUA] eF%k

A7) ARANE 7|22 olsh AL WE 1 BB ALILEY FEE 10pg/ml o|s ALEeT).

AN 4: A= 1 BIE AEAEY W2 RPN E S48

el AELALE Fxo] WE MAolEJF WEHS Fesly] fske] IL-189F IL-10 ¥4H|ZFS Enzyme-
llnked immunosorbent assay (ELISA)E &E3dle] E433tt.  48-well plateo] bone marrow—derived
macrophages (BMMs)©] 2X10' cell/nL/wello] ¥ =2 9283 (seeding), FEATEZ] Rat2 f=al7] 93
A G AEYIATE (UM =L 7)E)2 A9 EAle] 30 ng/ml MCSF(RE&D Systems)E H7}sla 6
F owekstgtr. 2F HE uigNS 478k DuoSet ELISA kit (R& systems, Minneapolis, MN, USA)S o]
stod 450mmell A WEFS SAHSIAY. sEw ATeste] UERUTE. Ade aFER 3 ol MES AL
sto] HES AArete] ag=E FAsPN o, A= two way analysis of variance (ANOVA)S AF&-3&te] #
4E& Il

ol (o3
1o op oo mo 2

o,
ol
3

7ol mEE, AAd 19 e 1 R FiE AEsEE N Mz 248 w9l IL-1p9] #)
Foll &= MAA ko, N2 HAARES] &3} vpAQl IL-10 SHFS shoEd oz S 5.

SHEEE AT, M2 dHAAREC od =g aaE ST
AEE ML AAE dalre Faol e vk N2 dAMEE

PRI
oflt
oX,
tlo
Ho
o)
R

I
=
1>
;
1—
2
lo
o
ﬂ.m

AAld] 5: = 1 £3& AXALE JFZTAX £3} A

5-1. TRAP 44 &4

48-well plateo] bone marrow-derived macrophages (BMMs)o] 2X10" cell/mL/wello] T =& u£dta, dAXE
29 #3E fFLshyl 98l A FH AEYgAE sEEEWd L 7)E)E AYY FAlel 100ng/mL
RANKL(R&D Systems, MN), 30 ng/mL MCSF(R&D Systems)E& F7}8tar 4L3F wFsldch. AlxEe] viX & A ASFaL,
3.7%2] EgLddstol=R 207 &9 MXEXE A F Y. TRACP & ALP double-stain Kit< o] &3fo] 1y H A|E
£ A3 BoF At G4 Fo slo] 37 o]l trd I AEZINC, Multinucleated cell)?] A& 7+
S sko] TRAP MNCs 12} 8 2Askoich,

= 89 TRAP 944 ZAxte] wazd, We 1 B2 i@ AEe2¥rt He® 2 NS St BAas
gom 1,000 ng/mle FEHE TRAP %A talAd AE9 swxprt dA 3] A8k, 2813l 1,000 ng/ml ©] A+
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o] FX(3 wg/ml, 5 pg/ml, 10 pg/mD)olAe] Stz ME 3} JA adh= zol7t §lieh. webA] W= 1 28&E
of FHE MEJAYE FIHNE £33 AA eIt 5, dFAE £33 Ao HHe sRE AYXAXE
o TxE gl w5 7302 1,000 ng/ml(1ug/ml)AES & 4 dr}.

olet HEAE £3F oAl Aol M= 1 B8l e AEeLaxd] $x=5 HW 1,000ng/ml(1xg/ml) =

5-2. Filamentous-actin (F-actin) assay

48-well plate°l bone marrow-derived macrophages(BMMs)E 2X10' cell/mL/well2 2£3&a, A7) A 5
197 54 WHoR A EaE Frskolth. 4 A7k Aol Fol 3.7%9 EFLEEto| =R 204
AEE TAANFHT. PBSZ 3 AlHS 3 Fo| rhodamine-conjugated phalloidin &S 30
Aty L o & QS 9Jg DAPIS AHEe & FHFAMAHO R F-actin ring A4S #AZI).

m
offt o
A

[«0

T 99 wEw, gzt ds FFAEY] A7/ AXT gy NEZ HIled o, AE ¢4 actin ring
o] At Y, ME 1 BEE FHE AEAAEE A a5 FSAEY B3t a9Hoz o
A= et

5-3. TRAP %! OSCAR @ #4

48-well plate©l bone marrow-derived macrophages (BMMs) & 2x10" cell/mL/well 2 ¥}£3}ar, A7) "e”\] d 5-1
I sd3 HHor FAIFAE B35 FESIT. 4 A7 AFHle]ld Foll trizolE o]&3t F £ 93t
Ak, FE3 RNAS 1 pge accupower cyclescript rt premix(dt20) (Bioneer, DaeJeon, Korea)é— Ab&-3}od
cDNAZ gAd3stsitt. A% cDNAE RbTag™ Fast qPCR 2X PreMIX (Enzynomics, DaeJeon, Korea)ol 10 pMe] X
glo] ™ (Bioneer, DaeJeon, Korea)& #7}ste] SFEALAARESS S, Zefolm = gZAxE 319 A
X2 A8% Tartrate-resistant acid phosphatase (TRAP), Osteoclast-associated receptor (OSCAR) -f71%}
S FPo7 Azt o, M9 TRAP, 5'-CIG GAG TGC ACG ATG CCA GCG ACA-3' (sense) ¥ 5'-TCC GIG
CTC GGC GAT GGA CCA GA-3' (antisense); osteoclast-associated receptor (OSCAR), 5'-CTG CTG GTA ACG GAT
CAG CTC CCC AGA-3' (sense) and 5'-CCA AGG AGC CAG AAC CTT CGA AAC T-3' (antisense) ©°Jt}. TF 2{&
95C 10%, 60T 15%, 72T 15% % 45 AfolE AP T). o}F AL AHYsHA] &F2 I5S AHe=s 12 1
At g2 aFat AEel 4=2Z #wskith. Comparative cycle threshold(CT) WS A&3le] =&
LEotglom BE A GAPDHOl oA ZFSEHATH. BE A 3 A3 JiE T8 1z E vE
e, EA= two way analysis of variance (ANOVA)S Al&3sle] #oAdS H7 sk,

T 100 wEW, WMo %Q“ﬂ S AxeAxe gEAxe Este] dig wlA<l TRAP(Tartrate-
Resistant Acid Phosphates) ™ O0SCAR(osteoclast-associated receptor)® &S F9&1A HAaA7|= 2oz

e

FAROR FRAE/NAMEWMSCO)E 5X10° MFEF/De] LR 24-vell plated] BF3F T 2447 wlFaA).
10% FBS(Fetal Bovine Serum, Gibco, USA), 1% 34 A|(Penicillin Streptomycin), 300 upM o}~z Z WAL
(ascorbic acid), 10mM H|El-SFT A ZJXMYEF 4=3}& ( B-glycerophosphate disodium salt hydrate), 0.1

M @At ElEo] HA7ld F3A 5wl #] D-MEM(Dulbecco's Modified Eagle Medium, Gibco, USA)el] Wl= 1 &3
2o gfH AEATE FrE(@E T 71F 0.5, 1, 5, 10 wg/nl)2 H7HeE F 37ClA 5% 0.5 A%
wolHAl Wkl =84 FEmMAE 3dvitt wAEiglon, wAlE wAdE U sE] MELAE

7 7159
3

ol

3L
=

o
It

793 149 A3 AHY AEE PBS gEdow AHI F AE 2] A (cell lysis buffer)S
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170 pL #7betel 30% Bk SaAZAT. &8l® AEE 4T, 13,000rpn £G4 102 B ARl d = 4
SNE 348t P =X = (Bradford assay)o® A #3slal, pNPP(p-Nitrophrnyl phophate, sigma, USA)<
50nL #H7bske] 37°CelA 3087k wike 3, 0.IN NaOHE 50 pl 7hste] ol59] wg& FTAAALE. 96-well
plateol] 200 uL# Y& % 405mme| 3gelA FH=E SA3UAT.

T 1le] mEW, Me 1 85 FiHE MELAEe 2IAEY AP @4E sEYEHE FIMZA, &
5] 5 pg/ml o] LS ADF F0lA ALP &Ado] T wdth. ey, 10 pg/mle] R Fo| dolAM=
ALP &Ado] Zasigi=dl, ol wiAE WA wrld AEZOAE}F AFER HUHE 548 UEhir] mied

(dd 7E)= Ad As Aelsd, 7] Aol 6-19] ALP assay<}

s Y O lg_ = )
23 W o7 ZIAFo| HNEYATE A3 Alizarin red S ML A A 3AT}

2, =288 % WwF), 2w2F) 2 3w3F) A A Al5E PBS SF o= 23] AFHT &, 4%
= (paraformaldehyde) 2 20% SQF A|¥XE uAAHY, 1 R 3 o
gk % Alizarin Red S (ARS) @M ME 500 pl & ¥il 30& &< A= =
Fors At dAaE AlXE #EEglon, ARAA #4S s 100 AEdEvE SFRgel=
(cetylpyridinium chloride)& o]-&3te] dME MEE 1A7F B¢t 24 A7 Fof 540nm oA FFEE =

Aok, 2 23E = 129 YERASIT.

Eolze] mEY, M= 1 3w dE Axeaze 2I:AZ o = A B4 daw AFHS
A=)

e =2
gEHor A= As A, 5o, Ww(F) B 2w2F) Alelels dAe] A= &

o o
N
i

My 32 of

=

, EL H o

, 2w(2F) B sw(3F)Aelel= A Awrt AA FUFsHATE. e ARS @M ARE XS A3, Zde

2o AIELYAEE Sug/mlE A FolA] 71 & AoE FAHQY. (k13 Fa) gl F FAHS 9
o2 5 ug/mll Ao AyztErt,

71 AEAT ] wrEw A4l oA fedt e 1 EEEdd S AELAEE 2TAE E3kE FEA
3 BEAE R3S AgoRM BES o4 mE 234 27 A%E ML % 5 ot

EG W 1 BB FHE AESxTe] Bt /158 AHe) Fxe talA, 2P HAH9 AT
zol FEE @A JIF 5 mg/nloln, TEF oA HHQ) AT £Te] FEE B JFE 1 g/l AL
o) 2= o]E}_

= T A .

AA 7 = 1 BHE AEILTY A =ALolE FF 2A}

LC-MS(Liquid chromatography-mass spectrometry)E %3] A& 45 AP, FAgo=z, <4 F2 A
EQJAaFoA FAwAolEE FElatr] 98] Lol A4t el AMEJAES, Lol SHF9 Butanols 2:1%
583 Ao A=ae EaHstl, 5,000g00A 1059 9AEE & /g% 539t &S Al A el
4 Rotary Vaccum Evaporator Water BathZ AlR&3le] 80TelA 10 W& FUAA FATH. 100ule] wHg
=& A7tk BES FYIEHT.

ol s A- 759 0.1mM ammonium accetateE Z3slo] £H]|SIA o]'57 BE acetonitriles AFE3I
o}, AL Acquity UPLC BEH C18, 1.7um, 2.1 X 100 mm(Waters Corporatlon Milford, MA, USA)E AH&3}3)
o, AE F52 0.4 ml/minolth. &4 AIZE2 & 2580w o] &4 B Omin 20%, 3min 30%, 5min 33%, 6min
35%, 8min 42%, 16min 47%, 17min 52%, 19min 80%, 20min 95%, 21min 20%, 24min 20%%= A%, LCMS-
8060(SHIMADZU) 71715 AR&3te] s A8kl

qm
N

Z 1
Ginsenoside Concentration(unit: ng/ml)
Ginsenoside Rbl 85.7 (64.6%)
Ginsenoside Rgl 41.2 (31.1%)
Ginsenoside Rg3 2.9 (2.2%)
Ginsenoside R1 2.6 (2.0%)
Ginsenoside Rgh 0.1 (0.1%)
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1 B8E 38 AMEEEE A #AAE] e 5719 A wAL
= A5 3 A7}, Rb1E 85.7ng/ml, Rgle 41.24ng/ml, Rg3& 2.96ng/ml,
£ 2.6ng/ml, Rg5 0. 1ng/m1«] TR Uelgon | 57Fx AR sxE WMESZ AAsEW, Idd=

6%, 31.1%, 2.2%, 2.0%, 0.1%= ettt weba, = 1 85 e Axeax U= 2ARE 57t
A AR Fol 95.7% Y HE dlFE Aol Rbly Rglo 2 o]Fo A i AL Els).

=

A 8: W= 1 BEHEE AXLF9} FQ8 JAxmAle|s &Y ASAE £3 oA v

TRAP @4 B4

of

==

3 W= 1 2EE AEQANES Fo HAwAte]= F@gte] HIAE 23} oA HAEE A
WA, FA|H o2 48-well plateo] bone marrow-derived macrophages (BMMs)o] 2X10" cell/mL/well®] =
L& gFeta, FEMAERe 235 FEs7] 98 AAxAlel= Rb1(1ng/ml) 3 Rgl(100 ng/ml) S 2H2t o/
E3(7:3, 5 5) At a5, A FE AELAE (lpg/mbDE AT Al 100ng/mL RANKL(R&D
Systems, MN), 30 ng/mL MCSF(R&D Systems)E F7}sli 4Uzt viFelgict. A wiA & #AAs L, 3.7%9] E
Eddslol=z 208 B MEE TAHAAT. TRACP &ALP double-stain KitS o]&3sle] nAHE HEE 113
Bot AN, G Foll Hol 37 o]l obd FFAMEWNC, Multinucleated cell)e] &AE 7H-H® 3}
TRAP+ MNCs 12| ZE =4 3loict.

= 159 TRAP G4 Aol W, AaleAlelEE wE/ER Ald TEW WE 1 BT 48 AL
27h AR AYEE WCe] 27 gasgon, 53 Adwtels 4Re Aeld Tguch AL LT A
G AHTA TP By T ALl S 843 daasie adn Al U Rel F

“ o'\':
G5 23 AATdA Y] FEAE oAl mI= Apel7h gldh. wEbA W= 1 sl e AlEe]a
Eo RTAZ B3 oA Bl 95 FEAR B0 A5 S, AE Bolt dBeS o8W AN

% T ]
=l vlsiA vFd Aol = EZEM A7) wZol Hold avtE Hel Aew ddtdE.

0

z=9
EH]
A 0
%: 20
o
s 71.42nm
E1w
0 +
1 10 100 1000 10000
Size (drm)
B 20000
150000+ |
2 i
= I'I
3 (H
3 1t )
3 | ‘ -18.8mV
3 : |
‘ )
L0000+ £
| |
_nl '\
100 0 100 20

Asparent Zeta Potentid (m
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ZH2
157 =m 10%FBS -
== 10% FBS +
—
E 1004
=
o
» 5
0-

~Tmegr) 0 2 4 6 12 24

EH3

08 —

Concentration (particles / ml)

Capture—10.26.31
500 hll! 1] 700 BOO -IT 1 ;’n‘)ljh
Size (nm)
Er4
y = 0.030435x + 0.323517

0.94 mg/mL

R%:0.998

mgi100mg of GDES
Signal
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g

Cell praliferatian
{relative to 1day ctrl group. %)
-

(]

Cell proliferation
{relative to 1 day Onht, %)

Time (Days)

& c

£m 3o
= S
o3 e
=1 1o
gt
SopgT
100pmt

. el

B 10ng/m

. 100agimi
Eobngimi

. 1pgiml

= 10pgm

B 20pg/iml

RFP-HUVEC

g 8 %

g

Call proliferation
[relative to Tday cirf group. %)

= B

Time (days)

:

g

Celi preliferation
g

{relative to 1 day OnM. %]

Time (Days)
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EA Control
EE8 10ng/ml
E3 100ng/mi
[ 500ng/ml
B 800+
B8 Control
i E& 10ngmi
T E 100ng'ml
= [ 500ng'ml
2 400+
=
%
= 200-
o4
**p<0.01, *P<0.05 significantly different from control (OnM)
EH8
A B0+
=F
5
& ¥
5 o
2
g
1: s Py
31 Er
Cosl 10l SEbrglwl fOEOngmd
B 067 significantly cifferont from conbal [ugiml)
B

i0ongimd
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DAPI

EHI0
A B .85+
151 3
5
8 2 1.0
£ 1.0 z
g ) %g_ =
Bas ’** ¥
S > & e
¥ - 8 o
an : i © o0 T T
Camirol 180RgIMESBOEg MDD Engam: Control $08agird 300agmE 1000agim
=P <001 significanfly differant from conirol [Dug/mi)
EHII
250+
£ EA Control
=gZOC!- e F EH Opgimi
2 Z £ 0.5pgiml
£ 150+ 7
P g M 1pg'mi
< 1001 g N Spg/mi
2 - g § 10ugimi
o
= AN
< AN

P <001, * P <0.05 significantly different from conirol {Oig/m{)

_16_



ZIHSdl 10-2023-0077661

EHI3
500, E=a Control
** B2 Opg/ml
4035 E 0.5pg/ml
0 1pg/ml

Spg/ml

Bbsorbance
{relative to 1 week MO, %4
o
b

AN

o
1

Time (week]

P <001 significantly differant from controd (Ougdimi)

su Rgl

=00 Rgd
1

Rgs

R
G DRI T U Y R T T
LT R L

T T TR T T
LT LR A E -

f

AR R NN
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