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w3 B dme 7-AEFY 2 E(7-ketocholesterol; 7-KC)S FaEAECR X3l ufFA|E H31-8 nlo]e
ulA 2AHES AlFso.

A7) "ubZF A E (osteoclast) "= IFAE AFA (osteoclast precursor) ZHE H3EE MERA, SFAHE %
TAEELS M-CSF 2 RANKL &4 StollA gdIAER #3HY, §82 53 o3 FZAE(multinucleated
osteoclas 7% ZFA o] = (col lagenase) ® ZZHo}A (protease) S HH|Ee] &

0OE s, SEMEE
& <=(bone resorption)E Yot wFAEE A H3E AER FAR Zon oF 257 4=Ho| t}et
s o

W A ¥ AFE (apotosis)E Yo Flith.

47 TAEZNSAES FFAE] FE HA5] B AUL GEFORA, T A4 YU T A8 H2T
F qlvt
AN .

oleh, & wigel olalE H7] flete] ANE Sof FAeA AWelslz ek, chit sv)e] AAdlE B wy
of WES dAse AU B ¥ wwe] Wit 3] Arlele] @gEE e ohrh. ¥ wwe] AAee 4
AlA BEAL A A Aol B e ur sl A9ss) Aa AFHe Aot

<dgdn>
1. Agsn

A Z3% mouse M-CSF(macrophage colony stimulating factor) % RANKL(receptor activator of nuclear factor
kappa-B ligand)2 R& Systems, Inc. (Minneapolis, MN, USA)EXHE <93 ct. MIT [3-(4,5-
dimethylthiazol-2-y1)-2,5-diphenyltetrazolium bromide], Wd+ AHd X 231elA] 7]E(leukocyte acid
phosphatase (TRAP) kit), EFold EF(toluidine blue), EE2ZFE(choloroform), e (methanol), Al
¢l (hexane), EFd(toluene), F-EldolEl= slo]=ZA|EFql (butyrated hydroxytoluene), & ¢ (pyridine),
A A U] A 2} (hexamethyldisilazane) 2 7-AEZF @ 2~H = (7-ketocholesterol ) Sigma Chemical (St.
Louis, MO, USA)Z X¥ FH]|sl9itl. RatLaps EIA, osteocalcin EIA @ -2kl ZA3be}A|(alkaline
phosphatase) 4 7]+ Z+Z} Immunodiagnostic Systems Inc. (Fountain Hills, AZ, USA), Biomedical
Technologies Inc. (Stoughton, MA, USA), @ BioAssay Systems (Hayward, CA, USA)ERE 8|8 ch. M-MLV
FHAL @A (reverse transcriptase), SYBR Green Real-Time PCR Mater Mixes, @ TRIzol A|2F2 Z}Z} Promega
(Madison, WI, USA), Thermo-Fisher Scientific (Waltham, MA, USA), % Invitrogen (Carlsbad, CA, USA)So =
H-E =l

Jackson Laboratory (Hana, Busan, Korea)Z Y-E] Fulldt 10523 C57BL/6] 47 vl9-2E 12 &< 545
Aets 2 Aol (atherogenic diet; AD) H= YUub 2 ol(normal diet; ND)E F s}, w29 FAbsd
AetS - 2 o](AD) Research Diets, Inc. (New Brunswick, NJ, USA)ZH-E Fulsiict. 7] 2eo] 7|3k
o]&  =REO (0,2 nHAA AAHA}(cardiac puncture)E FHS AH st Aiste] 1S FE59T. 8
 Fd 252 AmplexR Red cholesterol assay kit (Invitrogen, Carlsbad, CA)oll 9l&] ZAHAY. ZE v}
T2 54 ATt gle E A FEEUT. BE T8 dy B dAE 2Agdta 55 #E] 3 AR
143 (VOUACUC) 7F 5R1g Z2EF 9 Jlolmelel ute} = Art, ANEE 2FS 7] 32 7E $<
w2tk (U0U2011-009) .

70 wol 22 AZEEy] e, 6.9um & AE7] HA 37] 2 77-255mg/cc threshold® AA % SkyScan
1072 System (SkyScan, Kontich, Belgium)olA e = mlola®E AFE W= G (uCT) olm|A] Alxdow
HE = (femur)S 270 st A8l AR5 rabecular bone)& Zo] 1.6mm ¥ U9 hEIF A
(distal femur growth plate) o}z 1.6mmell X3+ FAoA EAEHJLF. &=  total of 75-125 tomographic
slicesE ©]-&3F CT volume software (ver. 1.11; SkyScan)® 3%} ¥4jo] 35U},

&
(t

af
ar
=



[0073]

[0074]

[0076]

[0077]

[0078]

[0079]

[0080]

[0081]

[0082]

[0084]

[0085]

[0086]

ZIHSd 10-2021-0085291

A W(in Vivo) TRAP-%4 3} A 3 (TRAP-positive 0Cs)E H7FsHAl &, wl$-2= dEZFS AAstz Ax%
o2 Mg & EDTAR A3As Xﬂﬂl}oﬂE} AD == ND AdH S vl9-29] 9] EE Z3(metaphysis) <]

HEAQ 228ty AMAS A5t 0CsE &lsFsith(original magnification <400).

T B9 AA uAQ ZgA BHY 19 8% C-2=2FE) = (C-telopeptide) TFHE A ZAF(Immunodiagnostic
Systems Inc., Woburn, MA)e] A]%loll u}g} RatLaps &4 W AWM (enzyme immunoassay; EIA) S 2 FX %]
o "33 0= OxiSelect A3} 4 (hydrogen peroxide) ¥4 7]E (Cell Biolabs, Inc., San Diego, CA)

2 7

= SAANZ Aoz MU, 7] Wl wE) AEE ARsta, oHXH
S Fol Y AAE FFA F F 543t -80TCAA At 22 (dEE 2 HZ, 150mg/ A =;
EDTA f?}%il &M (anticoagulated blood)/AEZFE 4 500ul1)< U]/‘ﬂé} A 953, 0.01% F-ElolEl= 3}
ZA(v/w)E Xt FEEIXES/ME2(2/1, v/v) €4 5nle REEE(mortar) 2 EUAT

mo

74 8}(Homogenization) L&olA 108 &< FHFAG. #2FELS 0.9% NaCl 4ml2 - S, 4TColA
1800rpm . & 5% Fob AAEEAT. FrAe SAAHE 2 FHAHE EAS Y YAk, SAAH
= A g5E ksl A-2dlA 247F FeF KOH (0.35 WM& &Zhe] 7F=E38)(alkaline hydrolysis) &Fith. 7k<¢
e+ ks EtEe oV‘J(phosphorlc acid)& o] g3sle] pH 7.002 AASYP, 1800rpmo = 55 =k YA
UYL, AAES Inl EFAoR SHAUY. FuzHES nAY FE

O

AR 29 Hol 100mg &4 A7t FlEYA = o2ml dAAN o2 FY3lednt, 2ml AL AH F, ZYzEE
2 AR F 0.5% 2-ZEFHE mlE EEHJL, FAZHES AAJ] T 300 2-Z2HE SnlE EEHUTT.
10018 SA2HE gEHe Aaslol A, DEHE FHA 70T, 45% F<F 1% TNCS7F Z3HE 200
1l BSTFAZ wjFa & A slollA] SLA|A §EA3(derivatization) S 38k o).

FAELS 100p1 FAAQIA S3l=ER o33 o] BEAEY. GC A2 Triple-Axis Detector (Agilent
Technologies, USA)e] AZAE 3 HP-5 capillary column (30cm<0.32mm inner diameter, 0.25-pum film
thickness)o] &% Agilent 7890AS ©]-&3}o] 8= AT},

B9 1pl BFFL 7t=a=z2vteEdu]-d 5347 (gas chromatography-mass spectrometer;

Aok, 2EHEo]=(steroid)e] AHEF3E 993 GC-MS 2AL v&y #rh: Wk Z|AE 0.8

ml/min 041\—0 dE (helium); H]E(splitless) FY; FU =-%, 270TC; 2 HE7] AF 0L 280C=
o= =

A, B 2w sz gel 180THAA] 18 F¢F §2]; 20C/min oA 250C= 2 5C/min o4 300C; € 8% %
et {4

AeE o] 2-EUEY ZR e Ay B ARREI, B AREH o] 2 HAFAH HF AZHmin) 2
3719k 2o 7 a-hydroxycholesterol 456, 12.181; 7B -hydroxycholesterol 456, 13,428; 7-

ketocholesterol 472, 15.381.

9 A E(Bone marrow cell)E o]dol 7]&d ulel o], C57BL/6] £ ml-22HRE EoFHv. UE
BAEL FaAoRE AAHL TR AxA o glol HAEII. l’“7]'(marrow cavity) > W & sfHg +,
ek 21-gauge & AMESRY] 9] $F FolAFH o-MEMOE AHEL, Tl A 754‘5“’“0] D By R=]

3 (Pasteur pipette) &2 AZFHAJY. WYAE F4 dgde 2H Asa Z: ] o|EolA M-CSF (30ng/ml)%} &
7l 16A17F &< vl = AT

3L Tl
=2 ==

AxE 553 Ficoll-hypaque FHlo] ZHEAo™, AHAXN HNEE F53UTE. ol o3 %Y
Lol Ed By wal /A A E-FAF AEZe] tiEF F S (populations)e] FAFE UG, F-H AE
&9 (phosphate-buffered saline; PBS)C.2 T|HE A gto =R wgA], F= 1 =
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4] A3 (bone marrow-derived macrophages; BMMs)& SR F o] ZF#olEo]| A=Y, o] MAEEL2 FACS
Calibur flow cytometer (Becton Dickinson, Franklin Lakes, NJ)®Z ®2X=3 (D3 2 CD45Re] oial =4
(negative), CD1159 W3l A (positive)do] &JHAY. 28 2E=Zv} M E(stromal cells)d FAl= M-
CSFe] 7} glo] Aol Agdl o3 gl=Art.

M-CSF (30 ng/ml) 2 RANKL (40 ng/ml)o] Aol H7}= a1, AEE AAH AZF Bt vjokst & 109 =2
(formalin)ell 10 B¢t mAYYon, zgdavps Ax:E AYo= TRAP(tartrate resistant alkaline
phosphatase)ell tj3l] 1A= AT},

0Cs9 7= X100 HlEolA Hetal=E Abgslo] A TRAP-UA TAA L (multinucleated cells; MNCs)(three

= o
or more nuclei)& AlFTo=24 Bl HI7MEY. P4 0Cs9 99 2 Hd HHo] SAHHJL, §3 A
(fusion index) TRAP-SA THIME o Hf 3o 24 A|A|HA)

5. RNA #2] 3 gPCR

A RNAE Ay =xglolm % N-MLV S HA} &4 (Promega, Madison, USA)Z AR AT, PCRS SYBR
Green 1 Taq polymerase (Qiagen, Hilden, Germany) 2 StepOnePlus® Real Time System (Applied
Biosystems, Foster City, CA, USA)ollx 23t Zelolm 5 ARREIITE. Zofoln SolAde &§ =4 &4 2
o7t~ A71gE ol o3 AUt 3H9-271%F A& (housekeeping gene) 185 rRNA (RPS)& ¥4l F-34}

s wWastel SZAA. RS vl g AoiHel Al 4 272 o)galel Autd S sl

371 Zglelm 7t AEH Y 5'-ttcagttgctatccaggactcgga-3' 2 5'-gcatgtcatgtaggtgagaaatgtgctca=3'
(ATP6v0d2) ; 5'-gggccaggatgaaagttgta—3' % 5'-cactgctctcttcagggctt-3' (Cathepsin  K); 5'-
agttgccctcttatgaaggagaag-3' 2 5'-ggagtgtcgtcccagcacat—-3' (calcitonin receptor); 5'-
tcctccatgaacaaacagttccaa—3' % 5'-agacgtggtttaggaatgcagetc-3' (DC-STAMP); 5'-aataacatgcgagccatcatc—3'
2 5'-tcaccctggtgttcttecte=3' (NFAT2); 5'- gaccaccttggcaatgtctctg-3' 2 5'-tggctgaggaagtcatctgagttg—3'
(TRAP) ; 5'-gcacacctcaccatcaatgct-3' = 5'-ggtaccaagaggacagagtgacttta-3' (RANKL) ; 5'-
tgagtgtgaggaagggcgtta-3' " 5'-ccatctggacattttttgcaaa-3' (OPG); 5'-atcagagagttgaccgcagttg-3' 2 5'-
aatgaaccgaagcacaccatag-3' (RPS).

6. A S| T,‘Z_L}H

e Hd + XF H LA(SEME BEAEAT. Student's t-testi= AlE H G dF2T 3He] ZolE Hrts)t
7] $18) AFEEAY. 1% IF 2Fol=  Differences between groups were assessed by one-way ANOVAol ©]o]
Bonferroni post tests® H7}EATh. 0.05 7]9ke] P 3k EAZ o2 (o3t Aoz 7553},

1. S45HAE8T 2 Yo7t SA2H 7}

WA FH2HEe FIFS A 8, TR veAE 125 5t sds 2R s dAsE A FEEHE
2T 4ol(normal diet; ND)oF A 1 Ze|2HE Ao|(F45UA3S 72 2o](atherogenic diet; AD,
1.25% cholesterol ® 0.5% Na cholate) & 3Flitlh. 28]al A, vl pCTol 93] 4= ATE.

il
olN
il

£ 2 24 4URL

F 18 ND ®== AD vh$29] AHF(trabecular) W A|lFF(microarchitecture) @ A3}etA ml7jolt}. o2 F
Zatd, 127 S¢rol Abe dF FuzHES fFolstA ST

F 1
Normal diet (ND) Atherogenic diet (AD)
BID [me/cn’] 269.26 + 19.73 182.3 + 16.50%
BV/TV [%] 30.63 £ 2.981 17.10 * 1.295%%x*
To. N [an”] 3.652 £ 0.09680 2.556 % 0.08700%+x
Th. Sp. [pum] 206.5 £ 1.411 319.1 £ 13.80*xx
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0C.N/BS [mmfl] 4.250 = 0.2500 7.749 £ 0.4209%:%x

0C.S/BS [mm‘l] 3.180 = 0.544 9.801 =+ 0.918s::x

CTX-1 [ng/ml] 15.51+1.398 28.57 £1.778%xx

Serum Hy0, 50.44 = 1.708 77.56 £ 4.683x*:x
Serum Cholesterol [mg/dL] 85.51 + 1.653 1933 + 8.361 #*

271 % 1ol4, ND (n=4), AD (n=8)2] BMD, BV/TV, Th.N, Th. Sp. OC.N/BS, % 0C.S/BS; ND (n=6), AD (n=6)
o] CTX-1, ¥ dx ZFd2HE(serum cholesterol) #E H¥ = SEMeZ YeRSIt. & 7+ Aole T-
teste]l ©]o] Bonferroni post testso] 98] EA1Ea, ND w29 Hldle] =xp < 0.01, #xxp < 0.001
o]t}

AD w}§-2=%= ND wpg-Z=of] HlF] & A2AS YEATH(E 14). AF5 & 2% (bone mineral density; BMD),
A = 49 (trabecular bone volume; BV/TV) % A5 <(trabecular number; Tb. N.) HE3t 7433
A5 FZ(trabecular space; Tb.Sp.)e &7t F3HAl S7FtItH(E 1)

AD P-4 0Cse] ¥ & 43 2 o =2 55 AA Ul 35 A, 234 5y 19 84 223 =
(serum C-telopeptide of type 1 collagen; CTX-1)¢] Z7ld 5 2 AA] W TRAP GAoA 719 AA =
ol g 0C FW(0C surface over total bone surface; 0C. S/BS) gt ofuz} AAl = e gk 00
~(0C number over total bone surface; 0C. N/BS)Z FE= 4 i3 (i% 1 ¥ &= 1B), o= 0Cs7F Fd2HE
fred = A FH AAYS AARET.

ND9} HlaLsle], AD= ZA&FolA TRAP, ZA|E 48 (calcitonin receptor), 7}4l K(cathepsin K), NFAT2,
DC-STAMP, & ATP6v0d29] f+Ax} walo] Ak ZHHJA(E 10), ol #FH AD T 3t 0Cs9 FIFS
Hukz e}
P i = A S .

71 tke- ) ADV} A AEd A9 FEeF Bl dEAE FAVE T,
34 ROS| dEH o] AD PR-Zoll A YERGAL(E 1), olE i TH|sHEe] A ¥4 RS oS T
ANNE ANBG. 125 Fere] Faguss 4% Aot @4 B A% wFe 94 TozHE 2 SA~
HEA fo3t F71E5 BoFAY. AD= weo} oA 12520 Z A, 7—74]E§31]/\Eﬂi(7 KC)S 77 Ae
1.44] 2 2 0u]® Z7RAZATHE 1D). webd g2 A Aol 7K Z7ME Snsle] Z wWio) R
A dFE Y, ol F3l Fu =& AA W(in vivo) A7H ’\P@r(autoomdatlon)fﬂ 2HEQ1 7-KC
7} F 2o F38 A%te TS HojFEy,

2. 7-KC9] H}FAMEHA (osteoclastogenesis) FF <l

AA W dlelH = 0Cs7 ZFd2HE Fdd o3k & 2ddd 58 93& & AAEH] U'H—v—oﬂ TRAP-%F4J MNCs
ARl 1% BAR o Fol 00 FHANA TesdAEe A U AL BB WA 7K FBE 2AR)
ATt

7-KC= 0C WA, AW HE R 5% AFE ARG 28). 7KC= B4 E =7 stell A BMMse] A=

Az FEFS MAA BUTH (= 2B).

ooz ¥ oW vige] 4 TR A Esds v FUA Ty A2 A A QelA,
el TAH /1% WA uhgra @ AAFH Woln], olo] o) B wwel Wik AGHE Aol ok A&
st ¢

_11_



ZIHSd 10-2021-0085291

Rel ATPSwd2 sxpression
8 = N P &
Ral CK expression
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Rel DC-STAMP sxpression

o M_Twunprm -
| H
I
M-
|
S
7-KC(ppm)
g 3

bone

_12_

[
8
8
i
L1
blood
T 40
§
£
~ 20
]
B



10-2021-0085291

5

=

=

o

e
=)

TKC
bear et
JuM

=

§ 8 8 8 °

[wynliopowiep winwijxeus

=
§ '3

=
(&

_”.u

TKC
o e

7uM

3uM

® e = ~ o ﬁ_.
o, 01 x] DN SO ROIY
O o, T
¢ e A |3 T
_ = ‘H.v _
- = 5 = = m w m m ©
N m".x.!.m m:.mwonm_g .UZ__,_.___-M! )0 Joquinu) (%) Amaera 1122

in XapU UOISN 4

1H < m

_13_

Sum



	문서
	서지사항
	요 약
	대 표 도
	청구범위
	발명의 설명
	기 술 분 야
	배 경 기 술
	발명의 내용
	해결하려는 과제
	과제의 해결 수단
	발명의 효과

	도면의 간단한 설명
	발명을 실시하기 위한 구체적인 내용

	도면
	도면1
	도면2




문서
서지사항 1
요 약 1
대 표 도 1
청구범위 3
발명의 설명 4
 기 술 분 야 4
 배 경 기 술 4
 발명의 내용 4
  해결하려는 과제 4
  과제의 해결 수단 5
  발명의 효과 5
 도면의 간단한 설명 5
 발명을 실시하기 위한 구체적인 내용 6
도면 12
 도면1 12
 도면2 13
