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Abstract This study was carried out to investigate the effect of Sorbus commixta (SC), Geranium thunbergii
(GT) and their mixture (SC:GT=1:1, MIX) on inhibition of bone loss and chondral defect. To examine their
activities, we measured the alkaline phosphatase (ALP) activity in human osteoblast-like MG-63 cells and
performed tartrate-resistant acid phosphate (TRAP) staining in osteoclast differentiated from Raw264.7 cells. To
investigate the influence on chondrocyte differentiation, we performed alcian-blue staining in chondrocyte
differentiated from ATDCS5 cells. All of SC, GT and MIX did not increase ALP activity in MG-63 cells.
However, SC and mixture (SC:GT=1:1, MIX) significantly inhibited osteoclastic differentiation. And they also
induced chondrocyte differentiation. These results suggest that SC and GT may have a potential for the
treatment of bone loss and chondral defect by suppression of osteoclast differentiation and stimulation of
chondrocyte differentiation. Therefore, clarification of their mechanisms and active components will be needed.
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% TRAPE T}RAERRE RuHs fazd 279
o] wafloll woldt= A= delA Uch4l

e, 2ol W BALT B AF WL A
2o B3l Thwebd] 25 B3, 1 AT 25}
A2 A A3 o] &S FEgttHs). 53] =3
go zyl gz AW BAYgel 7B
B, B84 24t B

necrosis factor-a (TNF-a)

interleukin-1 (IL-1), tumor
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DMEM, a-MEM % F-12 medium,
(FBS), penicillin-streptomycin (PS)= Gibco (NY, USA)
of A} 918}, LabAssay™ ALP kit Wako (Osaka,
Japan)©f| 4], receptor activator of NF-kB ligand (RANKL)
2 PeproTech (NJ, USA)ollA] Z}2} EQl&kgit. 1 el
17B-estradiol, transferrin, sodium selenite, bovine insulin,
8GSe} 2
Sigma-Aldrich Chemical Co. (St. Louis, MO, USA)oj|A]
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w7+ = (Sorbus commixta, SC)-S 243 H (Yeongcheon,
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2.2 MF

2.2.1 Alkaline phosphatase (ALP) &M =X

Human osteoblast-like MG-63 A| 3= 10% FBS, 100
U/ml penicillin 2! 100 ug/ml streptomycin®] 3E§FE]
DMEM H|X|& AR&3E}o] 37T 2] 5% CO» incubatorof A
loalsict. A} vjerglel 855 A= A3 .
trypsingr A 2|ste] AZE O]FA|7] L, 6-well HH 387

o Z+ well Z 1.5x10°742] A7} iﬁPE]E =3
G 2410 . ko] K22 A Aelsh T 4840
oF uljokslgict M|ZE PBSE A|A3}AL trypsing #| ]
o] gojHl 3, 0.2% TritonX-1002 2FzF 50 ul & 4
COA 387 285 3271 olgato] MEE S
Atk AE AL 4CoA] 14000 pmO.2 20571 &
Aelsision AaeE Mool S et ALP 2
S 243130tk ALP 24 2% A3S LabAssay ' ALP
kit2 olg3to] #ﬁg—s} uq 405 nmel 4] EHwo
AE o dalge ek
—’FX]E]-O]—@] A& 9] relative activityS
Hoigick 2 AgolA ALP 248 F7M7lE Ao
Adx Qe 17B-estradiol (10 uM)S FAU=E
(positive control) &2 AME-E|RITH16].
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MG-63 AlZ7} wjopg7lo] 85:5% HE Aske ),
trypsing: M50} AEE O[hA] 7] T, 96-well 28]
o 7k well & 7.5x107)2] A|E7} EFEER BEatg]
oh B A 2447 &, A7) ARE 97 A2]stal
48417k B ¥ 1, MRS mE AAsL,
MTT (3-[4,5-dimethylthiazol-2-yl]-2,5-diphenyltetrazolium
bromide; Triazolyl Blue) -8 (500 png/ml)2 well F 100
A 91, 37°C 2 5% CO, ZA A 14|17 F¢t vfjoks}
Atk 1 &, MTT-EHS A A8k DMSOE 100 ul A ¢
6] MTT formazen 242 2+ £3[A]7] &, 570 nmof4]
EREE SAsHt

2.2,3 Tartrate—Resistant
(TRAP) HAHH
Mouse monocyte/macrophage?l Raw 264.7 A|3EF=
10% FBS, 100 U/ml penicillin 2! 100 pg/ml streptomycin
o] Z3lE o-MEM HjA|E ARRSlo] 37C9 5% CO,
incubatoroﬂfﬂ vjokatsict A7) ujokg7]o) 85+5% A
= ARE ul, uypsin A2jsle] AES olFALL,
96-well Hﬂokﬁ—ﬂ of Z+ well & 1x10°72] A|Z7} E3HE
T2 B34 24A17F &, Raw264.7 A3 9] wlZA|| L

Acid Phosphatase

29| B3lE 2X517] €3] 50 ng/ml RANKL-S = 2|5}
Ao, 470 ARE 6UZt T vieFslgith. RANKL
A2 & 33 B FHAIL Alx AEY
ol 27} QlojAl M-CSF&} oA o= Al &3}
| meel AlolETIole R okelA lrk17]. Alw Ae]
2l . TRAP @A 3b) Sisf Alze] vjE Al
solution (citrate solution,
1087 AMxZE 3AZAAFHLE 0.1%

13 o] AAsla 71889 (50
Fast Garnet GBC Base solution, 50 pl sodium nitrite
solution, 4.5 ml 55F<*, 50 ul Naphthol AS-BI Phosphate
solution, 200 ul acetate solution, 100 pl tartrate solution)
o olgato] WA AlEe] Bl 37To)A 405
FAIA GAgE 3 du|Fd o E5hE g AxE o
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2.2.4 Alcian—blue A

AZAEe] AHLAQl ATDCS cell2 DMEMI} F-12
7F 1112 4o )= vjA]of 5% FBS, 100 U/ml penicillin
9 100 pg/ml streptomycin®] 23+ v XS ARE351o] 3
7C2] 5% CO, incubatoro]| A vjo¥st Tt A7} v &
710] 75:5% A% AYAA trypsin® Helsto] AES of
EA)7] 3, 24-well k270 ZF well & 2x10° 7<) A
b THEEE BEL AT T
transferrin & 30 nM sodium selenite”} 3£3HE v X2 14
A7F MEEIE GEskon], 1 |7 B 242k A

10 pg/ml

22 34 AHsaoh. FAURFOZE= 10 pgml
bovine insulin AFE5}TE 149 &, Alcian-blue A
HWE AN 3 AlEe] WS AAS 1x

phosphate buffer saline (PBS) &2 A|Z]gt & 95% &k
32 AETE THAF]I 1% Alcian-blue 8GSZ 16A]7F
ALt Ao A7 T 3% acetic acid® 302 E
ok Al ¥ AR 98 A= Selsh] elstel
2k gl AR R a1, 10% acetic acidE G o] W

% 650 nmo A FFES FHSIAch

23 S8AXME| A &N

et 22 AFe 33]0f A vHEste] Aikg A
on, RE 7L o] i3t WMEg e Aisla 3
TEEFAAR FABIGI. dj2a o] Apolof High F
42 ANOVA AW Z olgsi3lon, SAS4 {9
A]2 Student’s t testS o]-g3lo] HE3IHIL, TAZ &
9] =22 p-values < 0.052 H3}Th
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3.1 MG—63 M=Z= oM O7tE A oiX|x F

b, @2 9 o591l TA|RZ 2FA|E
ALP 2ol A= gaFe dohdr] Hs) MG-63 A=
ol Z17te] A28 48A17H B9F A2let T, ALP7 4]
9]  p-nitrophenylphosphateS  phosphate®} =gHA 9]
p-nitrophenolZ E3[A|7|= Y& ©o]&3to] AEZEU 9]
ALP 45 S48k & 42 AlRE 10, 100 250
ng/mle] FE2 Ae]sigl oy, ALP Sdolls dFE 1|
A Fpew, AZAYEEANE FF& 72 Uk (2
g.1). 17B-estradiol (EST)S A 2o ARSI

%o of Control

B ALP Activity
Cell Viability

10 100 250
SC (ug/ml)

10 100 250 10 100 250 10
GT(ug/ml) MIX (ug/ml)  EST
(™M)

(22 1] 51715 8 BA2 30| ALP 34 9 AZA
LB A= 9F

27140l H%HE A7l ALP7L 37kt ol 2718k
b AR wEe] zEAES] 248 skls] Slatol
MG-63 AlZFE o83tk MG-63 A9 nf7ks (SC),
AA2 FE5 (G % o159 1l EFAE MIX)E A5k
I, o] ALP S Sl tlEo] AZYEER 3 2
skict ARA R ALY H3tE AA7E AR o
HA = E2 17B-estradiol (EST)S US4 RO 2 ARRS)
Sk EST 10 uM-E& MG-63 Ao A 2jgt A3, Al 24EE
9] W3} glo] ALP 8 138.3+5.8% F7FAIZITE.(*p<0.05).
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-

o B rir aidk ol

o
e e ArEA SR A2E 24 F 4 9
SRRAEe] AlE Bk EAALolth nbE, @R
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ot 7] 9l5ke] 6 53T RANKLE A2jsto] Alis
SHAZIEA 2 A RS g7 A 2ste] TRAPS] S-S
Halelr. 1 A3k Al AR BE 5% OJZH O TRAP
o] Hadle AE itk nHEE 250 ng/mlé)
oA 22T} vlm@ste] TRAP 2442 43.0£19.9 %
oAIEtA o, 53], upbEat dxx9] 111 EFAEE
100 2 250 pg/mle] Lol A 23.042.9 % L 95.043.8 %
S HaA7le Ae R Hob I 5t w9 FHold A&
ko1 4= ISl (19.2). EAZ 252 10 ug/mlé]
AgLo| A TRAP /ol tfgte] &2 A& R,
100 ng/mlo] F=ofl A= Ao TRAP 23 3] 7ha
A7,

s

TRAP" MNC number (% of Positive Control)

- 10
40 4 = 100
. 250
20 -
o " & &
N.C P.C sc GT MIX  (ug/ml)
+ RanKL(50ng/ml)

250 (ug/ml)

[28 2] /b 9 AA2 F38o| F2AE o] v
A 9T

RANKLE 524 £9] o] D422l Afo]E7helo 24,
Raw264.7 AH|3Eof| 50 ng/ml RANKL-S A &|5}0] ulZA|Z 2]
231 U T, vpIE (SO), BAE FEE (G 2 0l
11 EFAIR MIXE 371 seslsict (NC: S22, PO
PR, TRAPS SHEAZR R Bolss B4R 37
W) Bajel Bolsh A0 PelA 9] upel, AR Hel
62 F, TRAP @A O BBHEe| 3} Jwg Belsigict
(*p<0.05).

3.3 ATDC5 MIZZFO|A OI7}=2 LU SHAX|ZE7}
AZMEZ 23t =Tl O/X|= g&
op7bE, X zx9] 742 &5 9 o5 L1 E3sh

AE7t ABAE 28 3o )AL G dop]
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olto] chea} 7o A7 Safeleict. Z, ATDCS o1
A A3Eo] 149 59t transferrin Y sodium seleniteS
Aejste] QmAmze] Bolg fushuA, 2 ARE
10, 100 ¥ 250 pg/mle] H=2 X 2|3t &, alciain blue
= AA ]SP o AR FEES ﬂé—*ﬂi =3t &
or= Ao Ueilou, il 228
= _427(4 O 7 AZANE H3E X5}
3). £3], up7FEe 250 pg/mle] oAl o
H| W 3te] AT E tﬂg 83.7£2.5% ZF7MAFH L
0] bovine insuling 2|3} FA] thrt Hole =
%7}% (31.242.0%) 7HAl+= Zlo|t}, E3t vyl 9
Az9] 111 EFAIRE 250 pg/mle] HEoA tizE
Bk HTAEZ EIIE 70.92+1.23% -FE=35%T)
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L [ >
rlrﬁ

ErﬁL o B BN 32 %2 of o2
o FH &
)

1

650nm O.D (% of Negative Control)
°
5
s3

0

GT MIX (0 g/mi)

[O8 3] op7tE 9 AR % FEE0] AJAE £31 1|
;(]_ Oﬁltﬂ:

Transferrin 2 sodium seleniteS %] 2|5}e] AZA|EZRQ] B
38 fEI ATDCS HlER] UM (SO), BAE F2E
(GT) ¥ o]&59] 1:1 EFA|E (MIX)E A 2]|3}o] alcian-blue F
Mg AAISHEIE. Alciain blue A A, AEA|lZ= 237} o]
Folal 49 LAo| AN EA FEUL 1A Hed, ol
# 4Ae olgsio] dBMzel Rsh JEE shlsict
(*p<0.05).
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ol oy, dAAx 2w 9 ol SR BFE
MG-63 A|2zof|A] ALP E4de) FaFS uX]A] -2 &
)& o= Slglem, ol o] AR IS FA]f
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