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PTH
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RANKL
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Bone specific alkaline phsphatase

Bone mineral content

Bone mineral density

Cortical bone thickness

Urinary cross—linked C-telopeptide of type | collagen
Deoxypyridinoline

Glycosaminoglycan

Hyaluronic acid

Insulin—like growth factor—1

Knee Injury and osteoarthritis outcome score
Lequesne functional index

Modified knee society knee score
Metalloproteinase

Nuclear factor kappa B
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Osteoarthritis
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Parathyroid hormone

Pridinoline

Receptor activator of nuclear factor kappa-B
Short form-36

Transforming growth factor-p

Tumor necrosis factor-a
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0 2 o]&0jZ 7| & (matrix)E TA =] Ut

_,d
o
)

rlr
i
&
of
)
o
24
o
ot
ol
=
a2
b
N
or o
9 o©

(2) WA

w A8 3709 AELE, = ZIZAE(Osteoblast, bone-forming cell), TA=E
(Osteocytes), TFEA|2Z(Osteoclast, bone-resorbing cel)Z o]Fo|A Qitt. ZTA|E
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nEE| e Fetolxh d4] AN FRA%E ] = R ARSER H9E B I EA
ojty, FE|Z Aok =F Tt 71 AR 7HA7} Qls RHEEE ojdR @R LA
AT Ao = ZEZoIH A, FAHA R, SAtd| 2nter 5 A 7HA] 83t
A= ]

ZERO[HSAAL AZoA 7MY 23t S| IA| = EjTto|tt o] AL HAA S A
At eZ 2Tl A 55%914 90%E A5t 2 A Aol whet Ikt 7 ARS2
25719014 30712} ¥HEE= o7 T E /= o] AUt

e A= AR 82 Atk SR E e ZEEH I olXE Yo
o S|EFEAY Ee SYIA 2] 3F FHEOIATE flolA AE AETE=
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2474 &9 A4 dda HA gl o] FRZATE ] Q= 1007 o] EERoIH
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(D) ® A%

(h SAA 2 (B XA, Bone Remodeling)

w7} dhdshs B9t ohZA| o] ojgh 9] S0t 2FA|Eo] o5t PAJ o2 w9 it
ZEH Ao o] gL BAY B ALHE AT Ao A w9 Fof o]o] AR w2
zto] ojupil o] IS vl AP Aojetil FE2ct

] PP AL ZRE 7 AS UEota SAE WO nAgh £9E AAstHE B
ojt}, o]9} Zro] H|=Z F7] A Aol UAI7|E= AT B AP 571 AT 249
FAA 5o 7]0jgitt,

BT 2R (Parathyrmd hormone, PTH)O]E]'
o] TE2E A Fa3% 315t Aot} o] AL ARV} 2EA| 2Lt T AHESHE S
2= A0 F52 TN R T3-S 57I5HA =il AA
o8 £7A9] ¢ F4sHA Hot. ol2lgt Aol w7 A ZthE59] 7|27} He @4olHh

SE2H 9] 5o Faodts AAEL 2 AH QX ZH 19 (osteoprotegrin, OPG)T
RANKL/RANK(receptor activator of nuclear factor kappa-B ligand) &°] tt.
OPGE TNF receptor superfamily©] 43519, tjf&2] TNF receptor superfamily2}
22 transmembrane domain®] ¢l F&Aoltt, FELES 0|85l OPGE FYUTH
35 A 2557 A=A At E43]3K5(osteopetrosis)7H FEE . 0]9 BRI =
OPG-deficient mice®] 7% A3t Frtha5o] FLHEY. OPGE osteoclastogenesiss
AAIG 85t ofy Tt s A2 JFS 71A & S50 8% 2E thid R A A
SFA "}, TNF ligand family©ll &58f= RANKL2 TZA| 22 F8& HAo) qlo] Fa3t
ZAJAR &4# A OPGY F7rE=R A5ttt ZAFAo] ?lo] RNAKLE 9 4 oz
2A A835}a] RNAKL 23 A] AL ohZA| 29 gAjo] EH A &1 Alst ZA5lEo] &
oo OPG2} RNAKLZ A58t oA 20] &/d3te} upmA o] E3lo] 422l
AZAE JAAZ 28514 "ot

O _4

AR T FF WY F IETARE ARZ AAE AAA HAL, 2T E F
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TGF-4, Al1g =2, 228244 5ofl 93] & 5 7912 ol5sH At ol 3474
o4l TGF-4, PDGF, IGFs-1, 11 5o #ofstA Het.

it -k

a3 1. Y

[ZA4: ] Bone Miner Res(2005;20:177-84)]

(LD ZEUA (&2 S48 |X)

ZA2 A2 He] S FAIok= Hl ¢ 4%1 g, 3t 22 o] 2E9] metabolic
reservoir F&2 gt} FHoA o] 23k 22 T Hi¢ F2 WIS 7L Al=d, o=
BT 2E(PTH), 1,25-dihydroxyvitamin D(1,25(0H),D), ZA|EY(calcitonin)¥]
A 7}A] calciotropic T 20| oJg] XA H}

g3l o]k L9 7t RolH A (parathyroid gland)ll J+= calcium-ion
ZA $8A(calcium sensing receptor)’} ©|& ZA|otaL, o]ojA BIAFAS 2R Eu|7t
S7FH "ot #2222 Bof| 2H85to] a2 FEA7]aL AFeIA de2 e
sto] Ao HiEHE e &S RFIL, AAA 1,25(0H).DY Bitks S7H7| =5
ZAR. BGARERY A=) sf AolA B/dE 1,25(0H).De oA Z+9

45 7T

i

g3l ol2atd 2] =7t o™ /34 (thyroid gland)ollA YARE C-A| 2z A
Y Es ZA RG] o8] jtd) 2-go] dojutAl "ot g2 22 S3HA Al 79
HI T AledE F9 A dok F Bl ) &8sk dwol2d A7 2EEH
Ty o2 A2A g os) w 7]do] EaEo] 2ol 22 & 7] el vt
Al Zg 28T gFE2 ME+E 53 5590

JY9e =73hL 5422 AFE e 2ol Fre 428 A Ash
Zastrt 24417 F 2 500 mge] TEA O] o4t Bl Fof o5) R H L 2EA L]
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o3t B d= 53 500 mgol 2T 24 A1 Yol ZH& 10,000 mg 71go] RO R
2RtE]o] 1 F itk (98%)7F A= 21 200 mghte] AH o g widEct o] #jdEl= 200 mg

ThE AAto]| ofsf| BZFE| oo} gttt eyt 249 482 WobA 1,000 mgS AF sk
200mgit E45E 1 YA 800 mge o2 vjAd=Eh wel @4 Alo]9] Wtk o9}
AR #EE o]F ot Zg w3l IFE TR FEH o8 Aks BAASER

HIEHID, ZAEY, Z< 5o 3t

I ol
H5 g5 55 it gill oy e B+ oA
W £xo=

N eaauay Vi
T 3 HE WM LS 55
.! @ ‘ °° @ ,' 0 ‘@ 9-11mg/100m|
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AT e B Aol ofs) el R/ Wiel A8Eo. 8% el 5=t
How R 222 RHEI R7HARl HES s Aol AZrEn. RgA
T EES HoL FEOAM Y dwit o tiate] s vehdit @3 o] Yo | A
TEE #o Zgsto] At Q19 {EE AU BN EE0] AEste AlEe
IREAIRE7} oAl RS EE EAIE 2L e 32Ol BHY TohH 2TA| ol A
AT E AUl oML ¥ S5 SV 7|3 AGDET Q1S o] FA 71t BIAFAS
EEL FEA A AFSE ASSHL ) 5 AAIshH 2443} BIENIDY] Akt

(hydroxylation)& &XA|A AESHE 02 ZAIs] FEH =2 TH=t)
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HIEHY D AHRO|E 2EEl R AEFd o] {4 HdEy gl e =4
ot 7718 iAol A HlEte Do) 752 84 2wl =8 7MY Aot A
Aolg S T S 30 AA BlE DE 2t BlE DO Wil 2 17Tt
Ao EE W mRoA AlFdEn. A2 mRo] Sle WERID3Y A=
7-dehydrocholesterolol] 2-8&5to] cholecalciferol RHEIL 0|2 $4t8tE = A4Ql
7ro 2 @ubE) 44ke) vhg- 3lst g ro A 9] 251 fA]of| A Aoyl cholecalciferol&
25-OH cholecalciferol® 2 WP Ht. 1 ¥ 25-OH cholecalciferol &L= 24t
3L o7l A HA] ARSHEITE pARSHE 19 Ee 240 fX|oA 242 dofjd & QU
A= B/ 3t FHIOlAL Tz BlZ/st FHjolth. ofd {A|A AT dold AIAI=
&5k HIERI DoF FAA 2229 o8 7ol 28 ot W2 2] 9] vl Do}
B2 TAY P SRS 19 AR0A pAtet S ASsto] vlERRle] Z/sh FEi}l
1, 25 (OH), vitamin D7} ©th. ulR7IA 2 &2 $=X]9] vleld] D= ¥ FXE P51

H|Z4 24, 25 (OH), vitamin D9 /< S7HAIXIHh

rO

w), 24, B 5 HE DOJ 1A Jjgh5olth. BE AF|2o|E T2 EAY ek DE
A2 5o o5 BA/IWO] EFsith 7 /9L wguDe] Tt So] $8AS AL
olet. wiol A Hlebel D 243} Q0] 928 A3at) 2404 HERIDE S S
AT AT THE STAR ol FAITh TR HEk DE 24E4E F7HAIAL,

@ ZAEY

DAEYS A0 C-AES] 93] Bul=3 B4 BetolSolth. o] Wefol=i
B2z olg W B4 olAsly 2718 EQoeN R A4 TS et

At BARUE AYLS $AA 4 ByHoR LU WYLE $A7 2

C-Alz2e wof vyt 1
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A FoHA e
1 metalloproteinase (MMP)2] &A1} &4Jo] Z71sHA
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ZA YA} &Aoo gE ol Fglol %E}%’—%(osteoporosm)o =9 384 A=
H3P7} glom o] 8AY9] ZF HAE sk Au|gt SZ0E HA S4do] ojuHA
&= Zygoln 149 739}% HFE= EA QA =91 Agto|o,

_4

Iy 2 S0] AEdE, T AT AT, A G vHS, AR, 3)9
37F o2 ¥4 Qtﬂoﬂ 40} A2 ode] dAEA SOl oA Z= vER DY &
ol A RS i_—'i# ALERS E91F S22 THAF FoNE oIt 11 A% g2
o &Rt oty 471 ofdololAe M E8ke] gAaR IF Ets5e] Tl
AL QU

StH, FfAKbone metabolism)E A AT 524 HIAHA JoH, ZIAE,
, TFEA| 9] Ao &80 9|3t ZFAl(bone formation) Z&4(bone resorption)?
Fog 11 ZF=E AEsHA FASHL itk 12y SHiARe] ExFP o= QIS
oA U7t A4sHA =Y ZthSol HAT 4 Qlth

=
H:l
rﬁ
1‘:1.1
09..
09_4
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ol
oX,
H
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ik ox MM
Mo

= A% HH FHES AHEH, 504 ol 49 22.4%7F ETHE-FoIH, 47.9%=
TAAS, ANE TUEE 7H AEL 29.7%E RAME T AL EEg B, 38.3%7F
EU3%, 48.9%7F E@AaZolH HAL 13.8%0] B33t Ao HUEQIL AFdEs
A EE 500 AL ZThEE FHEC] 15.4%, 60HE 36.6%, 700 °oJA2 68.5%%
HE It

IS ZEo| HAsH] A7 BEg S4d0] flou, 7PEA "olAAY RUs]=
FE9] oFgt FA T w7t A Hed £ Stk 2 w0 k3t& Qls WAsh, It
TSR AT ZHL QI AHF] o] & FE-E gttt E5] 18 Z48(hip fracture)>
AYE 2 YE ol 1&9} El 2 997 st} L3} AL

0] 31, 3257171 4712k 2
A4 B33 e z_z% sjet T Toke T}
. Al 298 FE A%
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2UZ

E

Lofof| et AEo] AAEI TEo] HMPEHA AR EFPY vt ek
qteh E A E A TEAEY YA Wi E WA, FE S 5ol

R, WA AFSHEOE Qs AZof &4o] FojuhA] wjEmjet IEAE WOl
ST EGHAHA AZ EY W= o]ido] F7]A Hrt. 404 o] ollA 90% H = A
2 0 2 Eg4 WSkE Hol ATt o] 5 30% FETo| S/ HolA "k

MAE A7 World Health Organization, WHO)I A= Z}EYES 55 4 7|54
o= s AN FofE AT £ ofl 2t =23, T 9 497 59 SAY
4 HAH BAE of7|sh= Agko g o5ty o, IoAe 7|9 HA|F £4lo]
T AHoR HiEy Qih

Szt 504 o) ARlelA 28Ed fHE BA2, AA 12.5%, A 5.1%, A4A
18.9%% Yetth. 53] AEo] ok Atol7F 34 Uehuy, gAtE T oj&ko] ZE < 71
E0] 3.7H A Yede 2R HuEQIH. AgH ExE AuEd, 50te A 4.7%
o|ar, FRH2.1%)Et oZK7.2%)2] | EC] 3.48 =A U, 60t HA 14.0%=
50t e 38 =9k, FRH6.5%) BT o AH20.8%)2] FEE°] 3.28) =3ttt 70t o4
AL SolA= A 101 5 378(36.1%)°] ZHEFS 7L Q= A= UEgH

Ed #EAS AdYstAY A5t e obd iEEo] YA goy, XE E Y
482 7 o=, & COX2 AAAl Ex HIAH 2|24 FHA(NSAIDs)7F @ol AR5l
Utk Ly A7) BE e 982 A3 |A 2 FHZ 7| H] HAEE 2T 5 gloH,
AT} QA AFE S I A 2RH 0w HEAS A Z $-271 At

oA #d A0l tee T U715 AE %

o o
= L
AE 715 FA0 EEe € 4 2lew, o Yot HaAd #E 9 HES AaAd 5 Al
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71542 s A% 1AL BESe TYHY #9 44, 2EHAL 2
TANY, 20 HES 37 5L B 5 ow, HolontAE 24 Ak
chet gk,

HfO|0H

SEPtse A7

in vitro

in vivo | Human
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=
=44

270 7184 ZuulE

a0 7184 ¥ =84 ZadT

AN T A0
e 58

Urinary deoxypyridinoline, prydinoline

Serum tartrate-resistant acid phosphatase

Urinary & serum type 1 collagen cross-linked
telopeptide (NTX, CTX)

Urinary & serum pyrinidium cross-links

Urinary hydroxyproline

Urinary hydroxylysine glycosides

RANKL

OoPG

i
oflh
ox,

Serum osteocalcin

Serum total alkaline phosphatase

Serum Bone alkaline phosphatase

Serum Type 1 procollagen peptide

MR Y
to d
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>

M
=

%5 Ca, P

9] Ca, P 3

g3 T 2 EE B

Serum Calcitonin

HERR D =

Estrogen
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@ Urinary deoxypyridinoline(DPD), pyridinoline(PYD)

PYD¥ DPD

EEER

o} Aol A

=
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@ Serum tartrate-resistant acid phosphatase(TRACP)
ok TEA|EE 2 84AE FH|oto] Z57E Y27]=H], ©] F acid phosphatases
ZEJI}, Acid phosphataset TZAZE o]Qjo] A HA, 4%, HE, v]% 5ol EA5k=
dE3& 542 oA o] 24 5t= T4 L-tartrate©] A&/do] 1o} tartrate-resistant
acid phosphatase@} Sttt

® Urinary/serum type 1 collagen cross-linked telopeptide

TE A Fehdl BAe) N-ekie} C-wretre] ge Bro] ukg Axo] ofs) 2ozl
N Y= &EF} o]fl FHL PYDo|u DPDI 2= 0] telopeptidedt St} Cross-linked
telopeptider &0l £0]40] &2 N-telopeptide(NTX)2} C-telopeptide(CTX)7}
At

gt

® Urinary/serum PYD/DPD cross-links

5 Al EA|E7} cross-link® ZEHE EofistHA] PYDLF DPD7F Rl = o] A
oAl TAlElA] 9kt Ao 2 WA, 40%: 921802 60%E telopeptidest AFHE
FE= s dHrt. Aojo] 23 PYDS} DPD+= BollA 54| %ol v Eo|w=rt w2
2 34 A Eolt.

® Urinary hydroxyproline

Hydroxyproline E2}9] 451728 A7) kg oin, Z2t 23] A
F=E0] oF 10%7F Ao wjddrt. T8y AW o2 XA E Ze7lo] fe=EER
Sol4o] &L A HE= opt},

® Urinary hydroxylysine glycosides

Hydroxylysine Zelo|v E2Hl fARE Al E4fct= ob|iito 2, Z2hl Ah/gel
ARG ek Fet Aol JFS WA gol vlmH Solgt EAAo]ck,

@ RANKL

RANKL®} 1 48491 Receptor activator of nuclear factor kappa-B(RANK)=
= N2 S 24ct= F8 Aot A E SEAFA 7] A+ Hio]|emAR
& o QU

OPG
2 AH QI ZH I (Osteoprotegrin)2 IZAEZFAJJAQIAZ RANKLY ZTsHH
A 20] FAdS AT M D FEANNA 7] At Hio| QulA 2 83 4= it
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[OPG] > [RANKL] [OPG] < [RANKL]

© o’

027" lag

ot

| 34d it =2 ] g it =
IS M ZAHE orEMEEdet
J2l 3, Q AH|QEZ2H| I3 RANKL
[EA: ] Oral Sci. 59(3):397, 2017]
(2h =Y X
=34 AxE= AYY 7e ARE BF AAZEAIFAA &2l 7HsotH, s=54ES

el
op
rOll
N
)
e

T vfo| eubAZE Bg7Ps st

@ Serum osteocalcin
Osteocalcine I3} AJoldof Eo]AdE 71X]= T d 2 2ZA|ELoj|A ThE0]X]7] W&o
[e]

-
ZZARY F5AL T 4 9o TYH HES NIoAFE £ FAA oI}

@ Serum total alkaline phosphatase(ALP)
ALP= ZoMA| oA EH|E= RAE ZEAN R B4 REFsFATE, 4 ALPY| W&
wlo A f-2|=H 7t A% oA E /= o] Bolido] Rt

® Serum bone alkaline phosphatase(BAP)
ZopHmo| A YYElo] BF02 Rulsn] Solmet dulEst o] Hi BHS Bekstol
2o BAA} Ht.

® Type 1 procollagen peptide

19 S AFEH9 procollagen® & EH]E . collagen®] 7] 9J3f Tzl B3
a4 98 C-¥7|9F N-H7]7F A= HA type 1 procollagen C-terminal peptide®}
type 1 procollagen N-terminal peptide”} A= o= ZJA HAAE AMEE &= ot

294 AR 494 7% ;qj—i; 2% AAH AN Bl Aetn, SEUAS
ol 83t 7| AT Hol ertARE F87Fs It

o

r

|
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® Serum Calcitonin

Calcitonin2 Z&4 9A
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Al g3 78S FAS A48, wARY W pRA

4 9loH, wio]eulA (Biomarker) @ &% 7153 AIE AT

SWtse H7RY

7|1 Hi0|20pAH ; -
In vitro | In vivo | Human

Paw swelling O

Arthritis score O

Severity score o

OEHzx AZ )
, T=ET O T @]

Forepaw inflammation
T8 TEAE TEHES e, d5A9, gl ~
BE) -
AEEAHAE O
Visual Analogue Scale(VAS) O
Pain, Swelling index O
Articular index(AI) O
Joint line palpation O

Knee/hip flexion and extension O

Hip internal/external rotation O

Joint mobility index O
SHA}, QJALe] =14 Bt o
W49 7154 &4 (Limbering up time, Grip
strength, 235, AT 224 8]7], 284S, O
A JAL-52h
Western Ontario and McMaster University .
osteoarthritis index (WOMAC) -
Chinese Oxford Knee Score(COKS) O

Knee Injury and Osteoarthritis Outcome .
Score(KOOS) ”

Lequesne Functional Index O
Modified knee society knee score(MKSKS) O
Activities of Daily Living(ADL) O

Chinese Arthritis Impact Measurement Scale -
2-short form(CAIMS2-SF) -

Short form-36(SF-36) O

i
o
2

N
o
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r
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SRIKss Ao

71H H}0| 20t : - =
In vitro | In vivo | Human
Hyaluronic acidHA)EA +& O
Metalloproteinase(MMP)-2,9 A O
A& Proteoglycan(aggrecan) &4 & O
Glycosaminoglycan(GAG) &4 =, 23l = O O
4 %2 @ |Cartilage oligomeric matrix protein(COMP) O O
T% ¥3  |Serum Pentosidine 43 O O

Collagen £3f =& O

Elastase 4| =5 O

Joint space width O O

Ay e shy Hal O O
NOAA 4%, iNOS protein, mRNA &&d & O O O
COX 1,284 O O O
PGE2 4 & 4 &4 O O O
H54 cytokine B % O O O
Leukotriene B4 &4 O O O
NFkB, ERK, JNK, p38 MAP kinases &4 O O O
IIS Polymorphonuclear Leukocyte2] chemotaxis J= O O O
PPARy Hd &3} O O O
AEATE AE (T, BAIZE) O O O
EeHl Bold A =& C O O
He B 232 A O
CRP 5% O O
Erythrocyte sedimentation rate O O

(2) violut A

O 2E, HES A
o, 8, 7 59 FE2 e 7] A AR Holentr 2 E-8Ht

sEAACNA A S48 ofF 7 o R Aesfstol R o it

® Severity score

SEAFANA TEEY A AEE 5H A=z 7RI
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@ Forepaw inflammation
ASHH 9 758S AR Hriste 53 Az E
| A€ 2 oJu]gich,
HAY Htelg Wo] AXE WS WHSE

FEAYOIA Tt melo] A
AT 7L FLHE TEGol 7
2R

—_l.'r

= O
o =

® MEBIEHAE

SEAFNA Writhing 314(
F=E Fkei.

=255
® Visual Analogue Scale(VAS)
Al de] ARR-E= ot

£ EE 5y HER FpAow goit,
Sy7tel gow

)

[e]
7o
AHHEAYA 55 574
@ Pain, Swelling index
AA AP 55 U REL 4
Articular index(Al)
AAAGAIAAl T 715 o4 = BE 25 A 5501 A 4

FA|RIH

© Joint line palpation

AHHGA YA TIAT EL SRS £02 HAste] PFO| RS SYUt
Knee/hip flexion and extension
AHHEABA FEI} nTES] FEG e YES} AFYES ZYFORM BH| &
5442 BRI,
@ Hip internal/external rotation
QUAAGATAA] a9 2J31d Bl o]l et Algt Je s ST =M T 58
IRt
® Joint mobility index
AAH GNP THO| L5 FRH 0T W)
@ B}, Q|Ate] F2HA THOL
Aurael A AHS B L Ak o) Aslete] 2@ o= Wkt
@ £22| 715d £F
JUANAGAIGA] T wiiet e, o, HPse, Ad 2=27] 55 53 #EY 71542

4 % e,



(L) 220l 2ot S5 X 7158 Bt

@ Western Ontario and McMaster University osteoarthritis index(WOMAC)

55, WHd dAE 39 ofHE 5 37 =2 7Is el A=E Mok ot

@ Chinese Oxford Knee Score(COKS)

127} 23282 A= o] 9lon, 283, Alg/Ax9 EHE, o5 EHE, é‘.’i}%—’é—
Aol A= AR oot dojd o 55, A5 W o] A7), 5 #719 of#E, 4 Y
55, 5ol E QIg 49 ofE&, F59 &K, A s, A 1413:]7}71«1 ol &
o2 T4=o] gk,

® Knee Injury and Osteoarthritis Outcome Score(KOQS)

Z 4271 EFolH, 308D, THTED), ADL 7Is(178%), &5 g3 olA
7150w, 49 @(4—c5c})i T3 =] Sl

® Lequesne Functional Index(LFI)

HE 758 BV F 1130, 535 = EUTEGERD), A 22 5 U= A,
VYT FEERY o2 T4 k.

® Modified knee society knee score(MKSKS)

+&4, EUEA, 55, 71548 59 M 9F92r ERH0I L, o5 F 55 dUH

® Activities of Daily Living(ADL)

LB 39| oS S, 271, A 7], £35H7], A A1 "7,
7] 99l Aol }r] =L xaksic)

@ Chinese Arthritis Impact Measurement Scale 2-short form(CAIMS2-SF)

57HA] @Y F 228FCE FAE oH, AAZF(10EY), T 756D,
self-care(Sf’%‘), 4?431 25(189), A4 FEHGERD = 2750 A

Short form-36(SF-36)

% 3670 RGO A 7%, AAH 9, 55, Qubs A%, B, A31H S5, @A
A%, JUAY, BIY AFH% 59 oA JYoR EREM, Ay BAD 49 AL
2431t



=5
Y
oy
e
e
H
i}
ry

\J
K

r
0.
r

(CH 2 X% 2 DAIE S 221 X

@ Hyaluronic acid(HA)&d St
HAE= dZx22 9 A4 E2
FA0] & AfYy=E dAZS HY

TR o] HhY 9lolo] hla, o]& olsf WA A B2v) Zo|S 1 TEo] wws|

23
2Hsa

H

|
MMPE #d 2# 9] Balasz, Ast A nff AdZZxF oA &3 U EAo] Z71s51H
573 cytokineo| 28 FUHT. FFA cytokineo| 25 E/43H ASA = IS

3| 5h= MMP9] &

ral
o
Jo
HT
ok
o

® 91 Proteoglycan(aggrecan) g

oAl APEH, S-S A o] Eojvh=t] o= AZo] F=o| A
WZ proteoglycan©] W&57] Hj&Eo|t}, waba] &l WY proteoglycan 525 T4

A7l A2 S84 d /Ao Sa%t upA7L "Heh dEx2 2494 9] o)Al proteoglycan<
aggrecan©|g} Sttt

@ Glycosaminoglycan(GAG) £H| X{sH

GAGE= proteoglycan?] Eo4HEE o] P EH proteoglycan] HEo| S715t0
GAG £8]7} S71etth. mebA GAGY Adl= #E9H 74 a5ttt

® Cartilage oligomeric matrix protein(COMP)

COMP+= ol 2 &Xjot= 2 id= B4 E= &N COMP skt ZHE A9

Ao} AWe A 27] Ak AR Wo] ARHT} ZEY TR Fol COMP
FEE ukelur) ko),

® Serum pentosidine x|

Pentosidine2 advanced glycation end productsZ Yo|7} Z7}go]| what d-&Zof
HEo] ZHEQ Ao 7|03ttt 3 pentosidine 529 $7F= FUtE A TAAIG
(o]

2o 43 a% w k.

@ CollagenItz| Ax|

Collagen2 #EAZO] 53 4242 A H 99 collagen T3] 7} Lottt
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Elastase £H| 21X

Elastasel Bo1E)2 Ba9e B4, 93, Mol 590 Bofsts 28 Lol 4Y
ARl F47+= 0.5 pg? elastases EI5IH FAHTE AT} Al7]l= o2 2 9]
X WP elastase= collagen, fibronectin, proteoglycane 3T 4= it}
© EH IS vzt 2
Hematoxylin-eosinC.2 G4 & I4 &4 Y & Jstan| g o2 IHgeto] I A3

A 4:3k5t0] Wit

Joint space width

TAHFO] Helo] H= ‘J_'d"f—-i‘-ﬂ %(]Olnt space width)' 9] Yo]& A= Wlo=w 14
47 s AT E 4 Uk BEE Fo] YoE UEHS douA Hed 28EYgS
TEY ol 7H &t S4delt.

() &

o

ol
rd
u

H X

H

@ NOMA =2, INOS protein, mRNA &&d 2

S F-RollAE THehst &9 NO7F dAyste] Al 22 9] FAHE 3%t iNOSE 9
Bp=to] uhealo] A S Holstes B3 o2 A7k THEke] NOS A4 O}X]UJ Pl
T} 7+ Aglo| A 7o) Bul" NO7F A EZIA}, B2 59] 27129l Hzhe 9 Qoyjug
iINOS 2 NO9| 9A= ZHE Y 7o) ZQ935lch 7| AT vlolont7 2 83 2= 9},

@COoX1,2&H
COX+ Arachidonic acido|A] PGE29] &S F o= 4% 935S Frol= 5 895
g4 523t I st} COX2= HAASo| IS off, T ZZ|of|A| IteslA] W Ht,

@ ¥=4 cytokine MA(IL-6, TNF-q, IL-1B, IL-10, IL-12) ==

HS4 cytokine2 COX2 B iNOSO| @S S7MHLR 45 B 55 W= 23

® Leukotriene B4(LTB4) 2Hd
LTB4+= lipoxygenase? HAMIEZR WA LA AZHSS sty A3 M2
/ol Tofich
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® NFkB, ERK, JNK, p38 MAP kinases &

NFkB= B2 F-384H9] 27] ¥d@2 {6t NF-,B9] 8/d3k= COX29F iNOS9| T&d<
F3t}. ERK, JNK, p38 MAP kinases”} &/d38t=H NF-£BE 4341711 o]= COX2%}
INOSY| IS F=3ttt. Hi#2Q1 7| A vio] QupA = 83 Ut

@ Polymorphonuclear Leukocyte(PMN)2| chemotaxis M=

PMN2 €5 AgolA 2] 22|&4Joly f5Hksat HF o] Ut} HHA|E= chemotaxisO]
oJ3f o5t HS5HES YL27|E=E chemotaxis® A= A5 HAAXH 71
AT vlol ouA 2 BgT 5 Sk

® PPARy Zo! &4

PPARZ transcription factorZ E£7% ¥3-249} Aoty tfoFst ligandel ¥H-51o]
AARE 4ot PPARy= F2 AR=Z, 741, ¥F, a4, dgAA A ddE.
PPARy = ARAIEZRIIe} X /ol $2% I ot PPARy+= ofeh7|=4k
tiAbibEol o5 sk o2 FHTS WS 7M. ERE, PPARy 9] agoniste T3]
54 cytokine®] A4¥} iINOSS| HHS JAIste AL 1t 7| A+ vho]Quf
A2 &8 4 Utk

@ CRP 5=
CRPE CVDE d&oty d34 489 JAPH =S AAFE 4= Aot

®@ Erythrocyte sedimentation rate

AT A% SR GF oL} Foje 2 FAGo] Y 1) F,
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HYIISAE 2158 B2t 7t0l=

2. 32 HlO|20}3{9] £ W

A&, I Q2 iEE 9 HZ9 TUx(bone mineral density, ©|5} BMD), 7714
31K (bone mineral content, BMC)¥} 2% $%H(total bone calcium contents, TBCa)<
small animal total body optione 7F|2 & dual energy x-ray absorptiometry
(oI5} DEXA : Lunar DPX-L, USA)E ol-&sto] Al5o] A= 59191 25, I8t A, ez
9 HAo] ZUEE &A%t 95 TULE H3WH EY(anteroposterior projection,

AP)o 2 Z735ta, 25 SRR EPHE A Al 28504 Al 48237149 EUE9]

BMD(g/cm?) YA(T)
1.24

192
1.00
0.88
076~
0.64

0.52

0.40
20 30 40 50 60 70 80 90 100
H&lyears] - [Total]

bbb Lo

@=¥E
7% 5742 3-point bending test= XPHth FLE=E FokE F11 tEZo] F2X

FEE AR AFAE o]&3f diEZol F

v
R
M
)
o
H1
et
e
o,
l-‘Oll
luk
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HAF + Hﬂ*é_%‘:) v

TRttt ZEo] A o] 882 radio-isotope% O]%@ trace method® &343lt.

@ Urinary deoxypyridinoline(DPD), pyridinoline(PYD)
%% deoxypyridinoline®] 32 A3t AL PRSI ko] F& A thS pyrilinks-
D kitE AMH8-5to] ELISA Holl oJa] 245kt

@ Serum tartrate-resistant acid phosphatase(TRACP)

M EZE ¥ & TRAP staining kit(Sigma- Aldrich Chemical Co.)& AF&5to] &M
sich. AujAoR et T ES duj4oR sholsich, wZA|xo] Astalzol upA ol
TRAP9] & Microplate Reader 540nmoflA] 43ttt

® Urinary/serum type 1 collagen cross-linked telopeptide

Urinary excretion of type 1 collagen cross linked telopetide &% of&loj] A A&
H-E A st & C-terminal cross-linking telopeptide of type I collagen(CTx)] 3%
A71gJAGELH-S o]-8slo] &5l Cross-linked N-telopeptides of type I collagen
(NTx)9] 7% ELISAH O & 431t} Serum Ctx9 A= 12417t o|AF T-EATEH| O] €4S
A3 5ol 43251 ELISA kitS AR&sto] 43t

® Urinary/serum PYD/DPD cross-links

o

% pyridinoline®] £%2 collagen crosslinks kitE 0]835}o] ELISA Hol 3] &4
St st AL PR 19 kS A TS pyrilinks-D kit S AR8-5to] ELISAE O 2
=& AHQ] deoxypyridinolineX|E £33ttt Serum PYD F$= TEAH Y @3S

A Fsto] A-83HE ELISA kits AHE-dto] &7ggict.
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® Urinary hydroxyproline

X% Urinary hydroxyproline(HYP) 32 &% well plate sampler, a thermo-
stated column compartment®} a high pressure binary gradient pump (flow rate
0.4 mL/min)7} Z&H4 Agilent 1100 series HPLC(Agilent Technologies Inc., Palo Alto,
CA, USA)% SecurityGuard MAX-RP pre-column(2 x 4 mm, Phenomenex), Oasis
MCX solid phase extraction columns(96 well plates 30um (30 mg)Z F&3% &
Maxi Dry Plus(Heto, Hiller o d, Denmark)® 30°Cof|A] Z-FojA] AZRsIct ARSE AR
E<2 50uL 0.2 mol/L sodium borate buffer pH 8.8%2 &35}1l 6-aminoquinolyl-
N-hydroxylsuccinimidyl carbamate(AQC)(10 mmol/L)°o] Z&H Eo] A|AH ofNE
(9mg/L) 20uL-& Hgt HYP marker®t ¥F-SAIZITE EE2 54°CE 10& &<t 7HEsta
50uL9] Eol &9l &, AV|WARGAIE A% Quattro LC (Micromass Ltd., Manchester,
UK)E Z73h

® Urinary hydroxylysine glycosides

% hydroxylysine glycosides 42 7|52 0 & Glc-Gal-Hyl, Gal-Hyl2} unglycosylated
Hyl& AR&5to] HPLCOIA =743ttt &M SampleS dansyl2 FEAISF5EA 125 mL/L
9 500 mL/L acetonitriles &-Fot= 2 719 &5H Ato]o] Eof Fuj A]AEOZ C18
AZGAo A EEgitt. & Hyl2 Gle-Gal-Hyl, Gal-Hyl ¥ unglycosylated Hyl9] o=
Al ARt

@ RNAKL

RALKLS] 573& ol AT BAS 302 B AT F GARNo] 2L 83
o4 ELISAY 0.2 274,

OPG

=7 7Fs5hH, AEFE 96 well plate©] iRt Th-2,,

oy 5x9 l%* _%_- 5ol 23E @ FA(serum free) DMEM ¥ 2 mfS 4715t
16A17E HH s OPG &4 HWI=HH (ELISA)S o]&3to] OPG7H
e é—*é'c‘&t}. SE AA MY S8 FeE FHS aEEst] 2 BHA

MNxE, 55, AAAE ZdoA H5
1e) o

28



a

e
e
i
X
Y
oM
e
ry

4)

A

i
0.

g A&
Alk phase-B(Metra Biosystem, Mountain View, CA)o|A BALPol| 3t GIA=ZF
10% o= &=A Sltt.

Hlo. o

1 O

@ Serum osteocalcin
osteocalcin osteocalcin myria kitE ©]-&5}%] y-counterZ radioactivitys

16% A= & LA it o3

Two site IRMA (Tan dem-R-Ostase, Hybritech, SanDiego, CA)= T 7} 9 ©IAE
PH 2% Hg S of oA F ALPOll

- ==
=
Z73it,
o0
O -
4

@ Serum total alkaline phosphatase(ALP)

FAE ol&ste] S5t oM Fet ALPRES] WA}

THAE 0|83 &4 oz 7ho] ALPLF] wARRE
ojd ¥Ho] ¢ AYIgHR|= WA gtoyt F &
H|5to] {-o|5HA S7FSEE HI e} o7t &t
® Serum bone alkaline phosphatase(BALP)
Rosalki®} Ying Foo (1984)2] B-& 7HAA1Z] BehrtBarnert(1986)2] Bh ol wpEct,
AL -4 T4 24A17F dlE5IL lectin -8H2 wheat germ agglutining 5 g/Lo] 5E&
L35k Triton-X 100 sol. & Triton-X surfactant (Sigma Chem. Co. USA)E 20 g/L9]
H& 2 3l4sto] FH[gth FH]E 3 50 woll %9 lectin sol.= 7Fet ¥ 37T, 3081t
incubationd}a ©] €9of Triton-X 100 Sol. 5 pL& H7}sto] & &3tsto] 37T oA
3087t B4 incubation ¥t} o]#A A&E serum mixtured YAEE S A5 ATt
ASAL Foto] TALPY] S} Lt o= ALP #h& S74%tch
SN99] ALP 3 w3 ¢ FHo2 it} B/T= TALP ol AA|skaL
3t

e 2%
ez AL,

BALP+= TALPOA] %
2
® Type 1 procollagen peptide
A= Argsto] ZEx

9= BALPE
A H®
;_(j

Type I collagen propeptide 32 ELISA kit& ©]-&5tc] &
S|

93 5
G)ZsdAN L s=2EZ
D ES Ca, P 5L, 2| Ca, P &

Clark-Collip®H(ZAH), OCPC H(H]A¥), EDTA H(Chelate

Q19 FFL 2T 5 Ut
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QEz Eddd=zEE
B2k Aot P2 HAH FAE A ARgste] e FAIZ] ‘sandwich' &
& 44514 = non-competitive radioimm unoassay< ©]-&3%t DSL-8000 ACTIVE TM
Intact PTH IRMA kitZ radioimmunoassayS $F & gamma-counters °©]-&5lo] ¢

Al
non-competitive radioimmunoassay< ©]-&3F DSL-7700 ACTIVE TM

IA A A s ST
Aol R A9} I'P2 HAE FAE A AResto] T A 71 ‘sandwich' &
Calcitonine IRMA kitZ radioimmunoassayg 8 ¢ gamma-counterg °J-&5o] & A

3t A= 2 =43t IRMAImmunoradiometric-assay)Holl @A ['?°-calcitonine
2 ACQUITY TQD ©f|A MSMS Vitamin D Kit & ©o]|-&3}o]

® Serum Calcitonin
gAJo1A ot=
A%
kit= B4k}
@ HIEIRID =&
FAHoA EHES Ee 3 o3
3ttt
estradiol RIA kit (DPC Co. USA)E AR83lo] HiAL S0

7l & AR g2

25(0OH)D3, 25(0H)D3= &%

® Estrogen
83 = estradiol T
w2} y-counter® ST}
®dg==22
AL EES 995 HEIFEA et A
oA ELISAH O & &73tc},
Lt 2 2z
(1) 94 S5 AR
g, 2 7 &35 A
SEAROIA &, A B 75 752 F-E05kL micrometer= 5785} oA Ax =
71t
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@ Arthritis score
FEAFA AFH S o8] 7HA] B0 g X|3leto] A 0 8 Uit
@ 9AE, BEY, 254, DT A, 22 5 AAY WIS4L 034 HER
37}

@ 2071 E7iete wrEstal PEo] WYy

wisk, 339 Wketo] MR 451 v

® Severity score

SEAHOA HE AL AT g 54 Ak ) Bre.

19 gl 2% 98
24 R &Bule] iat Auld 2E
3E ABWA YRR, BEA BN LBuE BYE it 2F

470 oA sz B TEAOA EHYwE7IAY] 3R Ee FX FEo
Bz
T O

57: Aol ¥ shie] BE FaPde fojdel Fuw HE

@ Forepaw inflammation

SEAOIA 3 wejo] AvtE] JSAH 9 7IsHS SHSE B 53 AxE
AHgRe),

® ISTUHAE

=AY 011*1 Writhing (58 % HAY St #ol AAs e dEstke
o8 E3AES Bk,

\4

A

® Visual Analogue Scale(VAS)
55 34 A 28 AR EHE =R, JIAA A MR 55 =S 100mm F A9

1 % %, 5% gL ol A A QA7 ol SAIct

y O 0 Ao

||

[¢]

HA]

H

@ Pain, Swelling index

5% U259 48 A% X 5H HER FUHOR Yrigt,
@ 04 B5olH 75 &, 33 Ag B5olv 75
O 04 F 8l 44 559 HAAHA &3t
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Articular index(Al)
o] 7Heldl 4 = T 5 Al B350 tiet AFE7HY o2 FA|R

© Joint line palpation

BHAZ B NYBS £02 ZAdte] YEI FRE 2.

Knee/hip flexion and extension

FEY ARE] FEY He ot Al J=E ST RN B 54 BT

Hip flexion®] FAZE: 125%
Knee flexion9 FAZIE: 140%

@ Hip internal/external rotation

23] 997 L Yald 2ot ARt Y=g 2oy BEe) 5492 Pl
W3 d/31d 9] A4 A 455 oltt.

® Joint mobility index

Ho) LB4S FuHo Yske, 08 WA LAY AT ghgolm, 38 Ut

32
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@ Grip strength: 245

@ Hys: HPs 4= 75 20M BAE 2= ° 2= Ate SHTH
AL 2427l 32709 Ad 2 24=]71E(167] 2271, 1671 Wa7]) 5%
HHES,

@ 22185 3M I E S Fo =N FEIE et sk i WEEHoIL
Hhese] s Rt
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@ Western Ontario and McMaster University osteoarthritis index(WOMAC)

5, Hueh, 448 39 o T WPJ“%Q715,HHE§4§rﬁ@q.
%(5711 2, RATQA BB, 150770 BD % 24709 £Fog 34, P4t
S5 549 4% 59 A UyEda(Gd =& H7E 0 —E—z/cﬂﬂi% %i%

st=oF WOMAC K|z
T = BALHE =7t
314
| E
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@ Chinese Oxford Knee Score(COKS)

127 o= FA4H0] JloH RE65, AE/1x9 EH 0|59 EHdt AHtes
Hol| 2% A, Yottt old v 5%, AL v the) B7], B8 /1Y oL, FF G
5, TSR Rt U9 ofHE, FEY EHEH, T4 aWs], A WY o=
ol vk 53 A& Brishy 182 7P £2 AH, 582 7P UE Aoy, S
OCEN7E 7H U8 48(3HI7E 2) Ateld & go =2 yehdt.

[¢)

B 3. Summary of Oxford Knee Score

Question

Function Pain
2. Trouble with washing and drying 1. Usual level of knee pain
3. Trouble with transport 4. Walking time before severe pain
6. Limping when walking 5. Pain on standing up from sitting
7. Difficulty with kneeling 8. Pain in bed at night
10. Sense of knee instability 9. Work interference due to pain
11. Doing household shopping alone
12. Trouble with walking down stairs

® Knee Injury and Osteoarthritis Outcome Score(KOOS)

A2 A A5 5] AHE B, 5509083, S3H(7E). ADL 7151753,
2t Hadold /I5GEY), 4ol AURPERN F 428Fo2 74| Ak 53
A2 Wrishe YY) 0-168799) Wl oo ow, e W4k A e,
YT} Yool YukHos o Adglo] AYA YEjS ustns FEE W5
L AL o] 835l HIlsl] ARSI, ZF AEEHE 0-10039 HYE =t} xEFHo=r
AL7t =258 52 49 4& 9u|sHA| =t Knee Injury Osteoarthritis Outcome

Score?] EH|°] X (www.koos.nu)ollA] W3 $24]o] AZH excel sheetE A5k ULt

@ Lequesne Functional Index(LFI)

715 7R F 1129, 370 ¥92& E£RE] JloH, 55 Ee EHTGED),
A 22 5 = AP, d98E E5(GERD) oItk

FSolv BEHO #3 HE™S+= 0-8F, 382 0-104, U= 2 + U=
A= 0-8%9 HAE 7MW, At dee= 26822 F47t 225 € %

A Ao AdEm, 47 74 olstold A Y52 74l SWAR B
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Scale(point) Subscale(point)

Pain or discomfort |Nocturnal pain(0-2), Morning stiffness(0-2), Standing position(0-1),
(0-8) Walking(0-2), Getting up from a seat(0-1)

Unlimited(0), More than 1km but limited(1), 1km(2), 500-900m@3),
300-500m(4), 100-300m(5), less than 100m(6), walking one
crutch(+1), walking two crutches(+2)

Activities of daily | Ascend stairs(0-2), Go down stairs(0-2), Squatting(0-2), Walk
living(0-10) uneven ground(0-2), Shooting pain & sudden weakness(0-2)

Total(26)

Maximum discance

walked(0-8)

® Modified knee society knee score(MKSKS)
54, B, B35, 71658 UMY 4 d9or BERHY, ol T 59 ¥Udt

Y vhgo R Bk

508 &
40748: A
304: o]
20%: &}
108: &
0A: Alst 5= 9

o
=Sy =

® Activities of Daily Living(ADL)

27), Aer Wel7], 2857, 287 AL 971, 9] golth dolur] 59 QA

89| ol g Z3th.

@ Chinese Arthritis Impact Measurement Scale 2-short form(CAIMS2-SF)

57HA] B9 F 228FCE FAE] oH, AAZF(10EY), T 7sGED),
self-care(3f‘<%}), *}Fl A F5(15%), BAA ZeHGEd= +4€

7579 A= WL, 04 7P £ A, 58S /Mg L o]t

Short form-36(SF-36)

3670 EFoE 97l FHoE EFE0] AL, AT #elE 49 A ST AAA
Te, AAA 9 B= Autdy] A7 &2 AMY A Vs, 2A3A 98 JAATL Sof sl

=
B7heha, A7t R84 S 419 4 vehic
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Q) #d =22 d girbad ¥ AR

@ Hyaluronic acid(HA)gtd &7t

Aget g AdE2 sto] €42 2% & ELISA kitE o]-&3to] S4ei.

@ Metalloproteinase(MMP)-2, 9 2t 4|

Metalloproteinase (MMP 9)%} tissue inhibiters of metalloproteinase (TIPM)+=
ELISA kitE o]&3to] Z7ggtch. MMP 99} TIMPE detect 317] 9j3 @32 1:2002
3] A sto] FAI

® Y= proteoglycan(aggrecan) &

AZAZE FE3517] Yol =2 W5 d/5t] 2 mg/mL collagenase type 11 & E33H
DMEMHEjA]o]] 9087t viFst H Z47+9] & ofef B-E-E& A5l 2 mg/ml collagenase
type 1197 3A17Hs0t v gstc) B&% AZA|EE Adlste] 10% foetal calf serum (FCS)S
235t DMEM HjA|o] viFgtct. & proteoglycan 3/ S4-2 AZA X0 FCSE EA
ory wjoFste] ZH|gtth A ELS 83511, proteoglycan(PGs)E 1 M NaClS 3H&-5t
YR M3 elutionsto] 531t PGsE 98 F1] 9] 96% ofleh-=3 4°Coll sHEEHERt
HjoFstal 17300g00 5087F YAET St} Pellet2 70% &2 2 washingdtal &9

&AXIH. PGs= AAHFASF7IE 35S-B4= S sto] A}t dr Aol ghA
T2 2kttt

@ Glycosaminoglycan(GAG) 28| X{sH

Glycosaminoglycan (GAG)E A& 43517 ¥sto] Blyscan Assay KitE AHE-5}o]
GAGE @Astil, AH GAGE 12,000 rpmollAl 1087 Y4lEeste] A2 JHE
dissociation reagent® #7I5t & 96-well plated] &4 Multiskan GO Microplate
Spectrophotometer & °]-&3}9] 656 nmoA G EE 43I,

® Cartilage oligomeric matrix protein(COMP)
ATt HS YAEFsH] EHS E2? + ELISA monoclonal antibodies 17-C10

and 16-F12& ©]&3tof St

® Serum pentosidine SX|
g% % pentosidine &2 HPLCE ©]&5to] Z43th. Pentosidine monitoring
o]54%

AL AEX/AEM=335/385 nm©°|™ column &%+ 40T, J<52 0.5 mf /min °]t}.
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@ CollagenItz| Ax|
UVB A 3 =874 S AL SircolTM soluble collagen assay kit AH8-51o]

73t
® Elastase £H| 24X
Elastase= @&of|A o 84 HI=HH kitZ SA3IcH
© ZRAHe|SA tHal 2hE
Hematoxylin-eosino 2 @A & 4 &AF L& Fshan| g oz wasio] 11 238
|5=8}sto] Hrigit.
O SAE I& L A A EE 48 J= =2 7}
- 0 A, 13 Au|e &9 AFAE A&, 23 7] ASE AR o 4%
FSAHE A&, 33 4t A5AH, 4t A &4
O HUZ9 &4 AT, Ay, TR ZEHY &4 AT AlXo By,
AZA|ZO] &4, AZorEe k&, +HFAHS 58 A2 Hrt
Joint space width
o] 24 HI3LE H7IeE A 0= AR ARE Bl AHERE T Ato] 37k 7%t
4) IS5 A Ax
@ NOAiA 2= INOS protein, mMRNA && =3
NOZ% Griess regent™} Al7]3L, iNOS proteine nuclear lysis& A3t 5, PCRS
il
ol Al total RNA purification kitE ]85t RNAE &3
AAHE2 2-DDCT method 2 AtZhS 43t

@COoX1,2=d
g 24e %

COX12%
RT-PCRE& 33ttt COX1, 29
@ PGE2 B4 2%
5 HS 3]435}o] PGE2 antibody plate©l 7}5+al PGE2-AchE trancers
8A|7t o] AF v Fetet. WY & PGE2 antibody plate® 0.05% Tween
, Ellman’s reagentE A g|slo] AFoA oF 7A17k

A B 5 A
A 2jsto] 24 1
in PBSE 187t 534 A H & ot

& HiFRITE 405 nmolA FBE=E SHTUTH
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@ Y374 cytokine ‘4-d(IL-6, TNF-q, IL-1B, IL-10, IL-12) =&

M2 viFHE cytokine ELISA kitE o|&d SHUth s=3 AAATEHA A=
ELISA E4%HS A3ttt

® Leukotriene B4(LTB4) &4

Leukotriene B4(LTB4) &9 742 @*ofA] ELISA kitE o]-&ofto] S73ict.

® NF-kB, ERK, JNK, p38 MAP kinases &
Z+ &S RT-PCR E+ western blot2. 2 &%t}

@ Polymorphonuclear Leukocyte(PMN)2| chemotaxis B &=
UMW E= thioglycollateZ FE5t] -2 PMN2| chemotaxis= Boyden chamber
method® &%3}1 Zigmond-Hirsch checkerboard £4& %3 chemotaxisE &4

3},

PPARy 2% 2+

PPARy &4 82 Tempus Blood RNA Tubesol AF st F, Stabilized Blood to
Ct Nucleic Acid Preparation Kit for gqPCRZ RNAZE A5}l spectrophotometry®
Z#slettt. High Capacity RNA-to-cDNA Kit2 FHAS PPAR-7 ol tgt RT-PCRE

Tagman Gene Expression Assay primer-probe setsZ A A| St}

© ZRYIFE MZE =~(T, BM|XE)

ARATE NE 5 42 FAH FEE RPMI E= PBSO| washing®tal PE-, FITC-,
E+= Quantum Red-conjugated FAIE®B : CD5, CD23, CD43, CD80, CD86; T: CD4,
CD8, CD25, CD39)3 30& &<t vigste] MEE BAIh A HIZFE EPICS
XL-MCL flow cytometer T+ FACSCalibur flow cytometer T+ immunofluoresent

staining and flow cytometric analysis2 S73gtt.

Sci E0[& M| 5
g Eo|Fd A &2 dHo|A ELISARZ &%ttt Chick collagen type 22
Plateso] 5ug/mlZ 3FEEHEQF 4%0] wjFsto] Eo|i IgM, IgG, 1gGl, IgG2b, E=
IgG2c conjugated with AP 52 FAET ¥HSAIZ] H, PNPP substrate® WA A]A
405nmOllA =3t} anti-mouse Ig(H+L) (human adsorbed)E standard® 3t &

e
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%4 (Spleen, Thymus 5)°] FAE ABEEY 34 4 3% A AFS 24
k3 84 5 wel Bl 242 AE BA) AEHS ZHut

immune organ index(I0OD(mg/g) = WY 7|9 HSHF/3A A FE A] A=

CRP Bx2] 242 FARS I3t H 20~30% A20] 2|5t & A5 2asict. 2ag
A& high sensitivity enzyme-linked immunosorbent assayS AF&sto] CRPE

gFokt.

® Erythrocyte sedimentation rate

HATHdEEE AWl EA= 959 =5 7}@1142% 45k Yol A1
o2 2] ol ol AAIE golx= A HE 7T A £ S Aye e AR
Fo we] Agetol A= T @49 dolg drHE éﬁf‘ﬁt} dutx oz A7
A8 JAstol Bt @& A9 E71A GA, B oy Hfaddold WY

FA7SEA(FSONA Z7HRhHE s Te] 8% =7t Z7ishd
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AYINSNE T Wt Sfojs
3. Al 21 Al 23AFE
Of. w A 2

(1) A AT
|=A % 50|20

-
=
ZZ A2 (osteoblastic cells) @ rat femoral metaphyseal tissueE ]85 A]

l%= Htol @u}7 9]
2] 2} m 5%}_;(1

;:O

—_

@A
249 852 F7I5H
HfO| 20
AFEZY] 2HE 71HS AYstr] flsto]
o &4, Tl Id mRNA BE 5 2431} A
AN Eoj Mol Zra3y, TP A E 58 =45t
(©OF=¥% PSEE
A g ATk T Al ETS BAFLE H| W5k p<0.05 5 oA 790482 It
AE, 2286 E 59 T3 58 LEdS AMES 4 Q.
@ ANHEA
A2 P2, Sham-operationtt, FAZATE, 7 s4YER Fojt 522 4%
o 4= Qloh
At o 2 oo &3toto] A FELAE TFotAY A A5 & 5 Atk
= U], BrpRo], WA U FAF 5] Fof e AgtsiA] gt
@ Hi0|201AH
ZA1&4(PYD, DPD, TRAC %) 4 ZFA(OSC, ALP) A&, ZEdA 2 3282
2], 248 @S, T4, 240] 5), 249 Zf &5 AR 5 oGS Hiol et AE
=74 4= Qi
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@ SAXM=

AlAETE 22T AlE S SAIR LR ¥laste] p(0.05 oA frolde HATT

o]

a

0.
r
r

% BUEE 5B U

e

® YAHZ(ovariectomy) 2E
BH & FHolA I AFe] L& YAT FHE °F 3mm =2 E7) 5k
AAL 4= Ak, FAaAE AF= v o449 HA7] o]F AT =R Y
e & EARET FASHL A3 (uterus)©] E|3tE0] Ql= HES WA &
UTHIE 59 b)). o] B2 7Y IRHA 0 &2 AEE = SthE5 = dgEdo|th
Ornoy®} Katzburg®] Hi1o] oJstd B35 3~4 7| FE o] §to] o]Fojx| 1L
oF 6~8 7l do] AU ZH(epiphyses)?] g% o] s] vt Bk v Qlrt.
oA BF e dAHE AY = 6714 ol oA FE ol-&stoof stz
B =5 yEstofof gt} ey upeA9

o FE nd

FAEE o83 FFSEEFE2 FHEY S (perio steum) O & THEA| )
2o} 7152 AF3 4 9l LPSH RANKLS 59 5to] 4 4= it o] md o]
AL 159 ojyo] 535 #ET & & Aotk FAZY FHES e 5
7ol WAoo wddd 4= 9tk 19959 Nishihara 1E0IA ALog Be FAH
LPsol SJsiAl B9 FAZ 57t S7HES Rlsteh. 11" 59 dE= BH
(C57BL/1))°ll 2.5mg/kg LPSE &2 F-9]9] wsto] =43t o] % 4AAof| o 23}

LIS

i

()

AB2Y FAZ T vlwste] Bz ek,
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IS4E 7158 Eot 2tol=

) AAH A A

@ Al

fEolu lAERAS F-85HA] b= WA &2 daEA A4 & ez B

°
B

5-90A /3

2735 077 944G aeld H74)

o 7 B99] 93 T ¢ BMD T- H7E-2.5 ulgk 4.0 o4
TYUE7F 33 (T- AF <-1.67) 35 28 A7t +1 ~ +5 1 AR

CH&SAE H217 1= (AT

O Aﬂﬂﬂ /\]—EH

o QAR YNUS Folshe AT

. FEFE

d
d

[ ]
i
)

O
o
nit
ﬂlio El), H-(
e
i
=}
H1
2
of
oOlA
filo
=)
l‘l—F
‘l'rr‘
m?n
>
oo
_0|L
I
)
o

o 4FL ==X}

o gHf = (FHl %) 1070/

O <=7

« AYBY et T =7]/RAgo] Uk A
O 71g

« 2 3L Qo2 94 88
o FHHQ 25 (F 33 o)
o 19 A7Ae] 8] Agel Btk BerE: Ay
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@ Al A

DR, Yok 29 L (Randomized, controlled trial; RCT)E 7| E 02
@ Hio|0tAH

ZA&4(PYD, DPD, TRACP &) ¥ ZFA(0SC, ALP) A X, ZEHAF &
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