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B o Fof| AF2-3F W23 (Liriopistuber)2 &2 F=

ol AWEET ¥ 52 Axsel B2 Yoz Qg
}. Human RANKL 3} M-CSF+= peprotech (London, UK)
Abe] A ES ARS-slgdo) XTT assay kit Roche (Indi-
anapolis, IN, USA)A}el 4] T3] 8193 = Phospho (p)-p38,
p38, p-JNK, JNK, p-ERK, ERK, p-I-kB, 1-kB, p-Akt, Akt
3}A= Cell Signaling Technology (Beverly, MA, USA)
Abe]l A|FEE AFL-3l9T) Actin 342} TRAP £-9&
SigmaAldrichAlel| A £3) 8193}
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Ba)gl Z4A £ 10% FBS, 343 4], M-CSF (30
ng/mL)7} 285 o-minimum essential medium (o-MEM)
Wi Alel| A 3U7E wickatsith 39 &, RAR MEs F
4~ x4 £ (bone marrow macrophage, BMM) & A}
23519t} ZEAN E= M-CSF (30 ng/mL)2+ RANKL
(100ng/mL)& #7}ste] wjosly MEe B 2zmo
Fx=EE skl 49 F wikst MlxE TRAP &
ol (Sigma Aldrich, USA)e.2 dAlsty E2Mog o
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ZzAAZEE 1x10%wele] "=z 96-well plates]]
A7)sly WEE B 2223 M-CSF(30ng/mL)S &
7hste] 3UzE wheksiadth 39 &, XTT 49 50uLs
27y welloll A7kstx 4X7F wieF & ELISA reader
(Molecular Devices, CA, USA)Z o] &3} 450 nmel| A
FH=E Falsksth

4. RT-PCR 24

RNAX= wjokxl ZFzke] A xzeolA TRIzol (Invitrogen)
oz Azale] wpel wet welshgeh ¥l
RNA 1ug-e oligo dT primer, dNTP, buffer, dithiothreitol,
RNase inhibitor2} Superscript 1l reverse transcriptases
o] 8-3}e] cDNAZ 3Asleich g = cDNALY ot}
72 primerE2 ©]-8-3led PCR 532 3ot
c-Fos sense, 5-CTGGTGCAGCCCACTCTGGTC-3;
c-Fos antisense, 5'-CTTTCAGCAGATTGGCAATCTC-3;
NFATcl sense, 5-CAACGCCCTGACCACCGATAG-3;;
NFATc1 antisense, 5-GGCTGCCTTCCGTCTCATAGT-3;
TRAP sense, 5-ACTTCCCCAGCCCTTACTAC-3;;
TRAP antisense, 5-TCAGCACATAGCCCACACCG-3;
Cathepsin K sense, 5-CACTGCTCTCTTCAGGGCTT-3;
Cathepsin K antisense, 5-ACGGAGGCATTGACTCTGAA-3;;
GAPDH sense, 5'-ACCACAGTCCATGCCATCAC-3;
GAPDH antisense, 5-TCCACCACCCTGTTGCTGTA-3'.
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5. Western blot £A4

vjofFEl Az lysis buffer (50 mM tris-Cl, 150 mM
NaCl, 5mM EDTA, 1% Triton X-100, 1 mM sodium flu-
oride, 1 mM sodium vanadate, 1% deoxycholate, protease
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s B FEEY 2dE A %“*‘ A o]
RANKL-S x]2]3]-& ) c-Fos, NFATcle] uhalo] =7}s}
AL, B3} Al Fub)e FE UYEE TRAP&} cathep-
sin K mRNA &l o] 271 iA| R Hitg & F2E55
Zro]l g AlgelM= c-Fos, NFATcli R o] o
gt #3} A] Fubr)e] W= TRAPe} cathepsin K
MRNA o] &2|3}A] A = it (Fig. 2).

EteZlol wheiof O|x|=

A kel z} c-Foset NFATcle TRAP, DC-STAMP,
OSCARS- wjw}z|A| o] B3lo] F03 G421 23S
248k} 2 AgelA s RANKLe| 2J3le] f=¥&
o] & wh o] whalef =-Fo] WX °J kS western
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Fig. 1. Liriopis tuber inhibits RANKL-induced osteoclast differentiation. (A) Bone marrow macrophages (BMMs) were cultured for 4 days
with M-CSF (30 ng/mL) and RANKL (100 ng/mL) in the presence of Liriopis tuber with various concenturation. Cells were fixed in 3.7%
formalin, permeabilized with 0.1% Triton X-100, and stained with TRAP solution. Pictures were taken using a light microscope (Magnifi-
cation: x 100) (B) TRAP-positive cells were counted as osteoclasts. Asterisks indicate a significant difference *(p<0.05), **(p< 0.01)
between control and Liriopis treated cells. (C) BMMs were cultured for 3 days with M-CSF (30 ng/mL) in the presence of Liriopis tuber.
After 3 days, 50 uL of XTT reagents were added to each well and further incubated for 4 hours. The absorbance was measured at 450 nm
using a microplate reader. Asterisks indicate a significant difference *(p<0.05), **(p< 0.01) between control and Liriopis treated cells.
Every experiments were conducted in triplicate.
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Fig. 2. RANKL-induced mRNA expression isinhibited by Liriopis
tuber. BMMs were pretreated with or without Liriopis tuber (200
png/mL) for 1 hour and then stimulated with M-CSF (30 ng/mL) and
RANKL (100 ng/mL) for the indicated time. Total RNA was isolat-
ed, and 1 uL of cDNA was used as template for RT-PCR (top).
The mRNA expression of the c-Fos, NFATcl, TRAP and cathep-
sin K genes was accessed by RT-PCR. Relative levels of c-Fos,
NFATc1, TRAP and cathepsin K mRNA were quantified by den-
sitometric analysis (bottom). Asterisks indicate a significant differ-
ence *(p< 0.05), **(p< 0.001) between control and Liriopis treat-
ed cells. Every experiments were conducted in triplicate.
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Fig. 3. Inhibition of RANKL-induced c-Fos and NFATc1 expres-
sion by Liriopis tuber. (A) BMMs were pretreated with or without
Liriopis tuber (200 ug/mL) for 1 hour and then stimulated with
RANKL (100 ng/mL) for the indicated time. The cell lysates were
analyzed by Western blotting with antibodies to c-fos, NFATc1,
and actin. (B) The protein expression of the c-fos, NFATcl was
accessed by Western blotting. Relative levels of c-fos, NFATcl
were quantified by densitometric analysis (bottom). Asterisks indi-
cate a significant difference * (p<0.05), **(p<0.001) between con-
trol and Liriopis treated cells. Every experiments were conducted
in triplicate.
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g A zhge] glo] A3 Aol =& & 5 Qe
AF7} BaEgl 7 (Kou 5 2006) Ao A2 BE =28
2 7Hlehe A% BuE e} (Kou 5 2008h). @)%
o ofe) b HiE I Aol ] 9t
g B3] o] AEE = ruscogenin and ophiopogonin D
9 A8E AR e Aoz dElA s (Kou
F 20058). 22 LEd QAFelME YwF Aol
AMPA (L-a-amino-3-hydroxy-5-methyl-4-isoxazolepro-
pionate) =8-A o] 23] F=H HAE Aol djsle]
B35 e How wwEe] Brge) o o) &
& 710 E 4 lEH(Kime} Lee 2008). 2 174 =
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Fig. 4. Liriopis tuber inhibits RANKL-induced phosphorylation
of p38. BMMs were pretreated with or without Liriopis tuber (200
ng/mL) for 1 hour and then stimulated with RANKL (100 ng/mL)
for the indicated time. The cell lysates were analyzed by Western
blotting with the indicated antibodies. Every experiments were
conducted in triplicate.
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o] E3rt HA skt (Takayanagi 5 2002). 34el A
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Effects of Liriopis Tuber Water Extract on RANKL-induced
Osteoclast Differentiation

Kie-In Park, Jaemin Oh'!

Division of Biological Science, School of Natural Science, Chonbuk National University,
!Department of Anatomy, College of Medicine, Wonkwang University, Iksan, Korea

Abstract : Increased formation and activation of osteoclast lead to unwanted bone resorption. Several natura
products which have inhibitory effects on osteoclast differentiation and function are under investigation to prevent
and treat the osteoporotic bone disease. Liriopis tuber has been used in Oriental medicine for the suppression of
cough, expectoration, thirst, and has been used for sthenia, diuresis, blood glucose regulation, treatment of xerosto-
mia, and constipation. Also, recently it has been reported that Liriopsis tuber has anti-inflammatory, anti-thrombic,
anti-adhesive activities. The purpose of this study was to evaluate the effects of Liriopis tuber on osteoclast differ-
entiation and was to evaluate of its mechanism. Water extract of Liriopis tuber significantly inhibited receptor
activator of nuclear factor-xB ligand (RANKL)-induced osteoclast differentiation in bone marrow macrophages
(BMMs) in a dose dependent manner. However, water extract of Liriopis tuber did not affect cytotoxicity when
compared with control. The mRNA expression of c-Fos, NFATc1, tartrate resistant-acid phosphatase (TRAP), and
cathepsin K induced by RANKL was inhibited by water extract of Liriopis tuber treatment. Also, water extract of
Liriopis tuber inhibited the protein expression of c-Fos and NFATcL expression in BMMs treated with RANKL.
Among the signal pathways, water extract of Liriopis tuber suppressed the phosphorylation of p38 induced by
RANKL. In summary, Liriopis tuber exerted inhibitory effects on osteoclast diffentiation via suppression of c-Fos
and NFATc1 which are essential gene to osteoclastogenesis. Taken together, these results suggest that Liriopis
tuber may be a useful candidate in the treatment of osteoporosis without special toxicity.
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