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Abstracts — Osteoporosis is a disease of bones that leads to an increased risk of fracture. In osteoporosis, the bone mineral den-
sity is reduced, bone microarchitecture deteriorates, and the amount and variety of proteins in bone are altered. It°Qs caused
by the imbalance between born resorption and born formation. Recently natural products from plants have been extensively
studied as therapeutic drugs to treat and prevent various diseases. Wheat bran is the hard outer layers of wheat grain and pro-
duced as a by-product of milling in the production of refined grains. In oriental medicines, Bu So Maek (Tritici Immaturi
Semen) with wheat bran has been used as bronchitis, sedatives and anti-sweating effects. However effects of wheat bran butanol
fraction (WBB, 50 pug/ml) in osteoclast differentiation remains unknown yet. Thus we investigated the effects of WBB on
RANKL induced osteoclast differentiation. WBB inhibited osteoclast differentiation by downregulating the RANKL-induced
activations of MAP kinases. Moreover mRNA expression of osteoclast-mediating molecules such as c-Fos, NFATcl and DC-
STAMP were attenuated by WBB during osteoclast differentiation. The finding of this study show that WBB and its com-

ponents might prevent osteoclast-related bone loss.
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AellA 7HE ol AlgHE Ftas ASAZR=
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HEME - 2712 Ad Fteld 793 5k 90%-
ethanol(v/v) SE AME3le] 3A17HY 38] &5} ethanol
extract 337gS YA ©]E n-hexane, ethyl acetate}
butanolS- ©]-&3le] A& £3 T3l ©]F butanol 2
= 16 g2 Aol & Ao At AAle w58 9
E-2 DMSO&ufoll =] phosphate buffered saline(PBS) &
AMLS ARESIA] 6.25, 12.5, 25, 2812 50 ug/mlE 34 s)e]
ARE-3FATE

mEMEe| E8l - 5~-85% <] ICR AF]e] thE=+} =
= ol&et] FFAEE AU Lol FFAEE 10%
fetal bovine serum(FBS; Gibco, paisley, UK), &4 #l| (100
units/ml penicillin, 100 pg/ml streptomycin; Hyclone, UT)
25l 2 H 2 A1)l M-CSF(10 ng/ml; Peprotech,
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NDE 2353t o-minimum essential medium(a-MEM)HI %]
(Gibco BRL, Gaithersburg, MD)l|A] 17} wj k3t & w3t
2 ZA|ES 2ol M-CSF(30 ng/ml)E 3 vixoll A 32
7+ v gsiSitt. ojuf wiE m A E= Al H st WAL
plate]] F-2FE 2] Al % (born marrow-derived macrophage,
BMMs)E A3 A3t TE Aozl tjaAM 2= M-CSF
(30 ng/mI)2} RANKL(5 ng/ml; R&D System, MN)Z ] 2]
stal WBBS =2 7M7) 6.25, 12.5, 25 18|31 50 pg/
mlE A st 447 v § E3kE v ZE TRAP
g0z JAsle] Foog I NEE TFH IR
7Este] Akt

TRAP MY _ =gl stZA| X & FR13132%} tartrate
resistant acid phosphatase(TRAP) A3l AEE 10%
formalin®} 0.1% Triton X-100 §H o2 7}7} 1087+ * 2
3} 2L Leukocyte Acid Phosphatase Kit 387-A(Sigma, MO)
B33t DP Controllers 2= W73 (Olympus Optical,
Tokyo)s ©l-&ste] =1ttt

MZEM AL - HAIEE 96 well plateol] 1x10* cells/
wellZ #5812 10% FBS $Hiek a-MEM HiA] o] FERA]
7)3 M-CSF(30 ng/ml)#+ &7 =% WBBL #2]a] 3
o vfFsIAT). Cell viability'= Cell-Counting Kit-8(Dojindo
Moleculer Technologies, MD)E ©]-&3lo] =439t} =4
¥ 4%+ standard curveE ©]-&-3le] bl

Western Blot &4 — ¥l A= viXE A AL
lysis buffer & 21(10 mM Tris-HCI(pH 7.5), 150 mM NaCl,
0.05%(v/v) Tween 20, 1mM PMSF, ZI2]3 protase
inhibitor(Roche, Germany)E ©]-8-31¢3 83f15}aL 4°C, 10,000
x goll Al 1587 AAlEelste] dsdle] srehdS Al
o}, T2 BCA-protein assay Kit(Pierce, ILYE AH8-5ho]
s B0 pg)e] TIAS SDS-PAGE gelol|r] 22
STt e Eox] @S PVDF 2H(Millipore, CA)O-Z
%713 5% skim milkH & *j2]ste] A|9h w504 At
< AT 2ol 12F A B 23 AAE A28t
o 9hS SuperSignal West Femto Maximum Sensitivity
Substrate(Pierce, IL)3} LAS-3000 luminescent image
analyzer(Fuji Photo Film Co., Ltd., Japan)E ©]-&-a}o] 217}
ST B Ao A8 =& 3= Santa Crus(CA)PIA
T4t

Real-Time PCR — Table 19 #|A] ¥ Primer(Rozen and
Skaletsky, 2000)E ©]-&-sle] A3-S st Z2he] A2
A TRIzol§- N 0.2 A|ZALe] W2 RNAE #2514
RNA 1pg, 1u Moligo-dT,s, 10units®] RNasin(RNase
inhibitor; Promega, W) ©|-83}¢] ¢DNAE 343t Th.
QPCR-& Stratagene Mx3000P Real-Time PCR3} Brilliant
SYBR Green Mater Mix(Stratagene, CA)YE ©]-&3I3t}. T
FHOZ 12EF cDNAE 1:102.Z 43519 primers(10
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Table I. Primer sequences used in this study
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Taget gene Forward(5'-3;) Reverse (5'-3")
c-Fos CCAGTCAAGAGCATCAGCAA AAGTAGTGCAGCCCGGAGTA
NFATcl GGGTCAGTGTGACCGAAGAT GGAAGTCAGAAGTGGGTGGA
Cathepsin K GGCCAACTCAAGAAGAAAAC GTGCTTGCTTCCCTTCTGG
DC-STAMP CCAAGGAGTCGTCCATGATT GGCTGCTTTGATCGTTTCTC
GAPDH AACTTTGGCATTGTGGAAGG ACACATTGGGGGTAGGAACA
pmol& 7FIFT AzA AUz Ageich BE 48 2 Rasle WBBY B38 24k S8l AFT
© 38) W AN HAT dlolE] AN 200 S A A Qe rjalEe] M-CSFH RANKLE Hzlslo] Ageh
830tk BER A2 GAPDHE AME-3hitt. 9ick. 7 A3k WBBS AzlehA] e vz Hedow
SHEY - Z7te] gL 33] o w2 SPsigon  GAlE TRAP Y thly ABHER Rabl AYHAS
BAGMP} EFARKSD)E ARBIITE FFH Al 2 SIS WBBS Aeldt RolNE B EHoR
A= Student's t-tests o8-t 2431310 p<0.05 ©] sEHEe] B3V JAES FEshHor T FEEAo
3kl A9 BAH Felde s £ 2% $UY 4 SSHFg. 149 1B). b chobd 3
FHEE A3 Qe 43 SBAE 57 WBBS F
z 5 SEAOR BLPE AT £ AW Fig. 1-0). T

WBB2| RANKLO| 2|3 fEE
Bt —RANKLO 9JeiA fri=sojxl

oO=MZEst 9N =

AFA M A 2

WBBOl| 2]3 TRAP ¥4 I=Al 2 Z38te] A7} A2
”Jﬂr #3A d=A] Cell viabilityS Cell-Counting Kit-85 0]
otod SIS W AlESGo] YEREA] UTh(Fig. 2).

RANKL (10 ng/ml)

12.5

25

TEx

OD value (Abs. 405 nm)

6.25 12.5 15

RANKL (10 ng/ml)

TRAP+ MNCs
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200 4
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RANKL (10 ng/ml)

Fig. 1. Wheat Bran butanol fraction (WBB) inhibit RANKL-induced osteoclast differentiation. (A) WBB inhibited RANKL-induced
osteoclast differentiation at dose dependent manner. (B) WBB inhibited RANKL-induced osteoclast differentiation by Absorption at
dose dependent manner (405 nm). (C) WBB dose-dependently inhibited RANKL-induced formation of TRAP positive-multinucle-

ated osteoclasts (TRAP+MNCs). TRAP+MNCs were counted. o

, p<0.001 (versus the negative control); *** p<0.001 (versus the

RANKL-induced group); **, p<0.005 (versus the RANKL-induced group).
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Fig. 2. The effects of WBB on the viability of BMMSs was
evaluated by CCK-8 assay.

o] A5 F3lA WBBE FHZFAXE A&7} M EFA
o] olz} WBB 9] a3d-e ER1 = A

RANKLO| 2|8t R&X} &0l 0jxl= WBBe| &2 -
RANKLe] 9Ja) ddxe E4¢ AR5 d2A2e
3E 2dsk= 583 71%°] AUtk RANKL2 RANKSF
A & Az 25 A AAE AX @AARIACL ¢-Fos
o} NFATc1o] W3l-g st Ao 315 =4S
o} A o] Eslel A R wde| WBBY &
< Fel3l7] $15te] RANKLE fF=5%E ¢-FOS, NFATcl,
TRAP, DC-STAMP, Cathepsin K2} ATP6v0d22] mRNAZ
o] ¥3ls =43t 2 A3 ¢-FOS, NFATcl, TRAP,
DC-STAMP #&o] A|sA| BF hase 28 SRI6K3
TH(Table 1I).

RANKLO|| 2[8t £ § x{|71I01I O|xl= WBBQ| &2} -
RANKLZ RANK®| A5 280 93 vl xze] Eah=
thofsl AT A A S 5611*1 207}, 53] p3s,
JNK, ERK 52| MAP kinase”7} SZA|E=22] E3}o] 4]
o] A8k 7133F= NFATcl# c-FosE Fdsl= =23

Kor. J. Pharmacogn.

W-B (50 pg/ml)
RANKL(10ng/ml) 0 5 15 30 0 5 15 30 (min)

—————— —— | 038

AT IR | K
-——-“—— Actin

Fig. 3. WBB-inhibits RANKL-induced MAP kinase activity.
BMMs were pretreated with or without WBB (50 pg/ml) for
1h prior to RANKL stimulation (5ng/ml) at the indicated
times. Protein expressions evaluated by western blot analysis.

Az Az 4R ok RANKLE A28 s
I HlwgS of WBBS o] AE|st oA INKS] 14t
slolA= Wste] xfolE E1E = fIAAINE, p38, ERK®
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Table II. Effect of WBB on RANKL-induced mRNA expression levels of osteoclast-related genes in BMMs. Cells were
treated with RANKL for 4days and then the mRNA levels were evaluated by quantitative real-time PCR

RANKL - + +
WB-BuOH (50 pg/ml) - R +
TRAP 1.00+0.11 41.9142.98° 17.04+0.53
c-Fos 1.00+0.02 2.94+0.29° 0.59+0.01°
NFATcl 1.00+£0.03 40.2642.11° 12.27+0.52
DC-STAMP 1.00+0.09 4.10+0.33° 2.1140.03°
Cathepsin K 1.02+0.25 7637.18+1444.77" 2201.41+501.27°
ATP6v0d2 1.01£0.18 49.04+5.36° 33.8441.15¢

p<0 001 (compared to negative control group)
p<0 001 (compared to positive control group)
p<0.01 (compared to positive control group)
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