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ABSTRACT

Inhibitory Effects of Achyranthis Radix Extract Mixed with Hydrogel
on Osteoclast Differentiation

Jin-Young Choi, Chang-Hoon Lee, Jun-Bock Jang,
Kyung-Sub Lee, Jin—-Moo Lee
Dept. of Oriental Gynecology, college of Oriental Medicine, Kyung-Hee University

Purpose: This study was conducted to evaluate the inhibitory effect of Achyranthis
Radix extract(ARE) loaded hydrogel on osteoclast differentiation.

Methods: MTT-assay was performed to estimate cytotoxicity of ARE, Achyranthis
Radix-alginate hydrogel disk(ARHD) in bone marrow macrophages stimulated(BMMs)
with human receptor activator of nuclear factor-kB ligand(RANKL), human
macrophage—colony stimulating factor(M-CSF). Tartrate resistant acid phosphatase
staining and RT-PCR were performed to know the inhibitory effect on osteoclast
differentiation. Reactive oxygen species and actin ring formation were analysed to
observe the effect of ARHD.

Results: ARE has no cytotoxicity at the concentration of 0.1 mg/m¢ or lower. ARE
decreased the number of TRAP positive cells in RANKL, M-CSF stimulated BMMs
and the gene expression. ARHD has no cytotoxicity at the concentration of 10 pg/mé
(24, 48hours), 50 pg/ml (24 hours). ARHD restrained the synthesis of reactive oxygen
species and the formation of actin ring.

Conclusions: Achyranthis Radix has the inhibitory effect of osteoclast differentiation
and bone resorption. Further studies are needed to treat osteoporosis by Achyranthis
Radix.
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H] 23} (Amaranthaceae)ol 43h= %
A BIARQ) 455 Achyranthes japonica
Nakai®] ¥#] (Achyranthis Radix)S 4]
F3AFF=1:1109] HIESE 3ATA=
oFel7o| A FE3 & filteringd}al Freeze
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Human receptor activator of nuclear
factor-kB ligand (¢]3} RANKL)¥} Human
macrophage—colony stimulating factor (©]
3} M-CSF)= Peprotech AHLondon, UK)
A A FY3 AT Tartrate resistant acid
phosphatase (]38} TRAP) staining solution
£ Sigma AldrichA} (St. Louis, MO, USA)
o A TY3stH ™, a-minimum essential
medium (©]3} a-MEM), 10% Fetal bovine
serum (©]3} FBS), antibiotic, Dulbecco’s
Phosphate-Buffered Saline (©]3} DPBS)
= GibcoAl (Rockville, MD, USA)ol A
TFY3g 2™ 1% Triton X-100= Sigma
Chemical Co. (St. Louis, MO, USA)°l| A
T-L3A . =3 2' 7 -dichlorofluorescein
diacetate (DCFH), rhodamin-conjugated
phalloidin Molecular Probes (Eugene,
OR, USA)IA AFS FHetA.
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653 FA ICR AHAEZ 3 A
& antibioticE #7}3 a-MEME 1 cc
FAZ) FHst A= 2 tE =4
=55 AFSAT. AHAST SFAELAA
HETE AAZ T FBSH M-CSF 30 ng/
nE H7F3 a-MEMH| R oA 5% CO2,
%% = 2 37 T Higrizrdez 3¢
ZF v eFst Tk v eF & FERE AEE 9
ZFATAEZA S 2 HE (bone marrow

macrophages, ©|3} BMMs)Z A}&-3}3i ).
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Sodium alginate® 2 wt% DMEMe]
24A17F 300 rpme. 2 F &3] {33 H
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ARG &ald o] F kA &9 2
wt% alginate solution®} calcium sulfate
E FA7IC AZste] £3eta A
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7yste] Lo x 1587 slol=zAS
AGEA AT 44658 Fl-alginate o)

ZA diskE 15 mmAEH 1 mme F
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2) Ax=A 54

BMMSsE 96-well platel] 1x104cells/well
2 B F33 M-CSF 30 ng/mtE =23
S B FEE 001 mg/ml, 05 mg/me,
0.1 mg/m¢ 2 1 mg/meE HA7Fste] 24, 48
A7 wpekstanh 10 pe/med 50 pg/ml
FE-slo]lE2 A A AA S o] &3t 2
S Wi ket 1 F A7 well
o] cell counting kit (CCK-8, Dojindo,
Japan) &8-S Ag)skar 2417k F<F incubation
3} & ELISA microplate reader (Bio-Rad,
Hercules, CA, USA)E ©]-83}4] 405 mm
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4) Reverse Transcriptase-Polymerase Chain

Reaction (RT-PCR) #4J
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3] RNA RNeasy kit (Qiagen, Valencia,
CA, USA)E o] &3l & RNAE &
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(Invitrogen, Carlsbad, CA, USA)E AH&-
sto] cDNAZ ettt Hd ¥ cDNA
£ PCR preMix (Bioneer, DaeJeon, Korea)
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GAAH-So AFE-H primere 3Z A
¥ 239 AxFE AHEE TRAP, GAPDH
FAz RS FYo=2 AZFSIATE Primer
< TRAP were 5'-ACT TCC CCA GCC
CTT ACT ACC G-3' (sense) and 5'-TCA
GCA CAT AGC CCA CAC CG-3' (antisense),
and the Primers for GAPDH were 5'-ACT
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SESNAU T 30i 57 T 30, 72 C 30%
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Z3t9 1% agarose geldl] A719%S 2
283ty UVolA bandE #2395

5) Reactive oxygen species (ROS) &3
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A A3t 10uM DCFH-DAS 30% &<t
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BMMs< 24-well platel] 5x104cells/well
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of variances (ANOVA)E AHE-3FA 3L, p<0.05
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1. 4 325 (Achyranthis Radix extract,
°]3} ARE)Y MX =4 H7}
BMMsel| tigt b FE2E9 AX =
AL A3 23 01 mg/ml ]3] T
oM ME =40 gle AR HI7HES

H(Table 1, Fig. 1).

Table 1. Cytotoxicity Test of ARE in
RANKL, M-CSF Stimulated BMMs for
24, 48 Hour Incubation

ARE Concentration Time Cell
(mg/me) Viability
Control 24hr 100.00£6.48

48hr 100.00+2.58

0.01 24hr 100.87+6.82
’ 48hr  98.99+1.66
0.1 24hr 102.27£1.93
’ 48hr  97.34+3.82
05 24hr  67.21+£2.62*
‘ 48hr  50.22+6.10%

1 24hr  40.40+2.00=

48hr 18.67+£2.57*
Values are the mean+SD of the four independent
experiments
* Statistical significances were tested by ANOVA.
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Fig. 1. Cytotoxicity Test of ARE in
RANKL, M-CSF Stimulated BMMs for
24, 48 Hours Incubation.
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2. £ FEE 9
A

1) TRAP (+) cell counting

TRAP &4 % TRAP(+) cell& Z33%
A3} 2T 139.33£13.500 Hl3), 10 mg/
ml 57.67£7.64, 50 mg/mlw- 25.00£5.29,
100 mg/mlwt 9.67+2522 EAZCOZE
o)gt EAE £3} oA a3E el
tH(Table 2, Fig. 2).

ot
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e

Table 2. Effects of ARE on the Formation
of TRAP(+) Cell in RANKL, M-CSF
Stimulated BMMs.

ARE Concentration Cell count=

(pg/ml)
Control 139.33£13.50°
10 57.67+7.64"
50 25.00+5.29°
100 9.67+2.52°
Values are the mean+SD of the three independent
experiments

* Statistical significances were tested by
ANOVA. The same letters indicate non-significant
difference between groups based on Duncan’s
test
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Fig. 2. Effects of ARE on the Formation
of TRAP(+) Cell in RANKL, M-CSF
Stimulated BMMs.

2) TRAP (+) cell gene expression
T FE2E FEZHEE TRAP gene
expression®] 7+AEE #2154 t}HFig. 3).

10 30 100

Cr—

Fig. 3. Effects of ARE on the Formation
of TRAP(+) Gene Expression in RANKL,
M-CSF Stimulated BMMs.

3. 4 H-alginate 3dlo]=2A  disk
(Achyranthis Radix-alginate hydrogel
disk, ©]3t ARHD)9] AX 54 H7}

BMMsol| ti3t /[-Jlk-alginate Slo] =2
A diske] Alx 545 AT 23 10
wg/mb (24, 48*1%F), 50 pg/ml (24A]13h)
oM ME Z4o] gle AR HI7HES

tH(Table 3, Fig. 4).

Table 3. Cytotoxicity Test of ARHD
in RANKL, M-CSF Stimulated BMMs
for 24, 48 Hours Incubation

ARHD Time Cell
Concentration(ug/ml) Viability
Control 24hr 100.00£8.68
48hr 100.00+3.05
10 24hr 92.68+2.82
48hr 102.50+3.75
50 24hr 91.48+5.47

48hr 89.97+3.36%
Values are the mean=SD of the four
independent experiments

* Statistical significances were tested by
ANOVA.
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Fig. 4. Cytotoxicity Test of ARHD in
RANKL, M-CSF Stimulated BMMs for
24, 48 Hours Incubation.

4. 4 -alginate dto]= 24 diske] ROS
I A

4 JE-alginate 3to]|=2A disk 10 pg/ml,
50 pg/mellA = 9EFHOZ ROS A
dol JAFE FIstATHFig. 5).

Oug/ml 10ug/ml 50ug/ml

Fig. 5. Effects of ARHD on ROS Production
in RANKL, M-CSF Stimulated BMMs.

5. #Jk-alginate 3t°o] =24 disk$] bone
resorption & A

Actin ring 94 AAIS A3 ik
-alginate 3}°]=24 disk 10 pg/ml, 50
pg/meell A actin ring @40l AAHS
st At (Fig. 6).

Oug/ml 10ug/ml 50ug/ml

Fig. 6. Effects of ARHD on Actin Ring
Formation in RANKL, M-CSF Stimulated
BMMs.
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