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MERERNARBRA ERERBERE IR SEHEIR

HLETHEGEKARANE - RRABREOHAHERE, XF
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SEEHFELRBRBABA FZL— , B THHWH EZERLALHRT
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$EEARH Extracorporeal shockwave B BT & # LT H K B2kt
ARt ABEN ARAKARA, AARBTRER MR REN
REREARAGEKXRRE #NFTHATReE L HwEs
EEAFBReBAGRARER LBRAERANETREOREHFCT
Fiv e L, ARANFRAECRARLTFRGBR, HPF
FHHEXARS BROBEX AMBRFHASBRLEERE - A
IHEBEREL T HITHY BT E. . FERKE ABNA
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SEEBRALEHMERTRBREAS AA LT —HARII, A
SREASEGR, ERABGIAUER, RO RNAUERAN, BEBE
2R 4o T £ -
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BREALTLREAGRY, FEREWHER T E, XRERE
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BIBRTEIERAARR, FMRE -BAENLAZIRKER
FShFom-2H(CHENAN LT -ET -HERA - 22
BOREESA, mEABBNROURB LR - RETE XBEH
HEX BREAZREAWHER IRAREKRFT A>T

MEMAEFFHR -
SR B U R BB
RELRE ERBERAELY  BRERAELHES..

FLEBAER BANHRERRT -

Tramadol : & 4 8 k A1t %, ¥ %1 Norepinephrine #u
Serotonin AR¥, RV L E, AT LA BANETHERLF
X4 NSAID- COX-2 & —#H Bl @R R EF, 248 ABH,
O M EEL 200-300mg , R4y AWK -

Codeine #v Acetaminophen : & Acetaminophen # 2k, # 5%
AGZBAHAERKARE L4 NSAIDS 8%, T v
dextropropoxyphen i, . F A&, L5 EH, AHEA -
FFMEIEEA X bR
Acetaminophen: AR K6 A EHXFRBEZTEREE L E
F,FHIRAEEARBMERBIL G FANAR L & B4,
EBRABRRANHARE, EBLANERELRABRRAFEE

# ; @ 0k Warfarin sodiun &% , AR LAHIN ELERA A

PTT, B % Acetaminophen ®# £ & Walfarin ¥ 581, M REE



BEMBELLREHES -
1% 4 NSAIDS: JE:E4Ep 6y NSAIDS R# 65 R A EE AR
20-30%EEEMERKECHRE, BAERAM TR, AH
FEEHEPHEELAZARBEE(DRR 65 & (DFILKEE
mE DuRBEBHRL (Dikaglierns OBMA
HEAEE BBREGBEH, AT HAHHNEIEETLERTHE
HEEGXALF Cr AN 2.0ng/dl Z A% B F(1)RP 65 &
(DA eE (N oRB (DHEEERRE L (5ACE #
HEERBELZEE - NSAIDS #H#l o MiRBEEFH M EH
b ARE, AERAIETHEKEE( choline magnesium
trisalicytate trilisate) BIT(DAR#HH o R EE, & H
aREFER(DETEH, EHFF s PRAEEMS -
NSAIDS %72 8 — 4 A, 4/ 4t A &4 NSAIDS, R JF = 4f A
Aspirin(81-325mg), M NSAIDS AR A B E A B LA BRI B F
B, AEARAR(DAKGHEREHHEEZLRAZ(DEA
EA R H A, & A e nisoprostol B EE, B E R
200ug —R=ZZ2wk, X5 #H E4 fanotidine(gaster)fw
proton pump # #]# omeprazole — X 20 £ 40mg -
COX-2 #r # & : (1)rofecoxib (vioxx) H #4R L
ibuprofen 2% diclofenac

(2)celecoxib (celebrex)H % 1§
10



Naproxem: % cycloxygenase & —FHZEZ M 48, K& ¥4
IR EE, AL KL G, CTANFHEANXRFHFZIH
E(—&pthFRarmBLABER NSAIDS), & T 6t A #
Walfarin sodium &%, XA LALEERZIEHL, KM, LA
HARN S LRAE LM ORE BEEVYEFHIRFTLZE

X BAFREH UZRANEREFTIRT S ELRERAE
sulfonamide &8 Z % A (35 celecoxib) - mAB FEZ A K B £
F,mbEHE b  FH BREF LEMBEXFIARESE
A COX-2#IBRXAEME RIS - ZFRIEMGRETHEXR
b & 2 o, ¢ NSAIDS < 4% B & &3 3R, Ao ik 44 50 B B2 4 Bf) &6 B2
n o

S$H A E 45 B ¥ Acefaninophen £ X RELE L84

#, — X7 W= methylsalicylate % capsaicin
SHETIER EHE:
Hyaluron % R & X F L BB S, BAXRAEEFZARETEL

EREAEHHRERLERNYNSAIDS R COX-2#$EEE L
ZRAZBHRIRA BREBRXBARERNG X LR XK,
RTHEEZBENEG -

Glucocorticoids BB  HHBANI L E — B M & BAKRM
KBBE, MOBREBE, AN REN)40ng &
TriamciNolone hexacetonide, T 3L %] st , %, THEK ¥ &
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B, XTH A B (OF /& &), & 46 BB &R,
LB mBtE, ERAREH, Aot Cran g ha Bt k-
te 2 4 B Crystalline Steroid Suspension #& R J& i s B R
FAE, ThHBEARE L ARANRE - FDARKEANE
Acetaminophen R &ML H AU KL BHF - HEBEXA, BAHKX
EERBBTENEFTRRIERY, TABAWHT
cytokines, prostaglandin ¥ X E B FR¥Em THETAE 4 &
RRHFEKEFARBE REZERERTHE I L KHY - Laurel
Young FAYRE—AINABRER, A0 BB AMGEEISHE

B2 120mg methylprednisolone acetate, #F AT A 5% — @ A, X
MESEETRF BREREIEMERIELRERRA, ERELELL
MM R FRBEESER, £FRH linig RN, (D8 wE A e
B R 30%( P14 0.048)42 4 Sublining(F )R A, (D68, E *& ¢=
B, % B A%, mA 4 chemokines monocyte chemoattractant
protein 1 (MCP-1)# E %% %X % & Macrophage inflammatory
protein a (MIP-1a )# matrix metalloproteinases 1 fv
3(MMPs-1 #o MMPs-3)#u & 4& 3¢ 4| #] tissue inhibitors of
metalloproteinases 1 v 2(TIMPs-1 #v TIMPs-2)#F 2 2L &, &
MERMEBEEEREZ SRR TRARE ST BRERE
lining B E X tmfs CD68 2 $ B M A - ABBILHEG

X, FREK S LOREIEZER@BILZRIAF
12



Macrophage chemoattractants £ MCP-1(monocyte
chemoattractant protein 1)#f MIP-1la , 2 MMPs R E & 4=
BE o MK 4 B dm BB AT O b 6, T SABUR AT A 8R4 TIMPs RI R
R G ERBE ey, A E MMPs g R FHE
x .

<FHIEBE>

MEHTSERYEIR, FTHEBRRTEREGABARLR
BERERAFZZIAAIHEAZSHRGHE, RRLEY M B
BERBPZABATAGHBET LB THTEATANERRK -
SEETE: BBAREROTR, RAAMELHKMAIAR, E&H
NPERRZEBE, RPREBZRE FRATHRER, TH
HAREHEHF, &R R4 vosaicplasty K F BB, Bl R
f s norbidity, RZ AR, THEOBEAFFL T B
BAER AREFTRFHA, REZRGCEBSEARREBLIE
tissue engineering SR BILMH X, BAKRERR, —4
% - Tidal irrigation X RXF#H L, LA CcHEKFHINHEG
X, REBEYMBERHER  BHNEREHNBLBERER,
XFERFEREIH, HRIRBLEHK, 24 fluorescence
R TEHBEARNRE —HEHK -
§Osteotomy R AN S REMM B RRBILE, R—HB

BAZ ECFHTRAESH IS AEAFERA 28 REAA
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IHEF RS TERIHHARAE RERX, RABRUE,
EHARIMEREERE -

SHEERFH AN G E— BB T ZRBHEABEKXT A
PR BRHEEAAR-—F LT FR MAEHRARHER
BB, MLEARELRAAL ARLERXEERA MBRA
EHIR T THREALCENE - BE2HHERFBRAZTRARE
AhFRE - BRAARFRAEE, B FHAEK
polyethylene B H F X2 B » FA3I L 2R X RE MR
HEASER CEEFAARmZIAE 2RAMHEZEY,
£ # & polyethylene 2 & # % & : & # B 2 cross link
polyethylene # B XA BERHEEZRA, CXAERE, X

ARSTAIHMEGETER -

(D BeAr B # o R :

ATBRMBERTANCERME XRCERABHRRTL, £
KAEEAIXE, BRI REFARBERKR, EXLERT L,
BREBRFTHERAFTERS AN T HEGHAAEMT, ¥AR
REFBEGMAEMA, ARMABRANBE - BHEWFEME
BOFE - FRBGTBRRE BEEROLIRG - HF F& -
BEALHMORRMABR BFFHAHTHFER X P RE

BRAREP BRI OE R, AR, EHARRAGRMEME
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Fernandez-Baillo R A BRBMME X EX FHEARLRKA, @
Lynch % AR Grace T SinBI AR RWEHRABRAR, IR
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CRITHER, CRBFANREBR T AHENMRPHEIEFMLAK
AR AR V-Y S - A EEST R M E BRI E
P HAOBRERBEFFEARZAGES. RAFTESR
¥ gLk & BF ¥ -Frenandez-Baillo $SAHRESN EREEHN
B E ARG ARR, ERBP AR INRETAREAEHR,
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5.4%% %,Clayton #= Thirupathi #8477 18 @ A R &£ F 111
BELRAICEBHG ERFORMNTAANFHELRLHFEE, &£
YPEATER—FHBEIINFHE, LB T, HARKRE
ZHEBHBEHERMT - Bk, Insall ¥ ARER 88 4]
PBRALIEHNG ZHRFRFINOE FHHPFHERE RBFET
WHBEEFN, REGEBRERT AW, ARRMNOREKAL -
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B & & 347 duopatellarTKA, A& RBEBF FHHHELER
% 0.5% B LT, APAERGTHTHER ERALR
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Mk F#4 27 Grace o Sim B A 4% 7,824 A 2B

BERIFRAEE I2HBET T, HER0 1% X P AHET
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G EREBRBEETEH Brick FAHRE T 15 4 F 35 £ 2887
Bl ATEHRME Bk, BAEE 0525 Ry AMBRTFHHS
BoREAEEHAABESGIERANERESGTA, Bk, # 4
CHELERB RADHPAIRME FHO T, HEARFT T
HREELLABRABLCERLAVE - €ENOBEF TR LR
2MREZREFAR - BT ADELFH BRI EAREER
s s BREHEANZE T ALRM & press-fit component -~ £ %
ALBHMHEFH - ATHMAEHREI X E nalalignment BHF T
BER A BEMR  REVURBBREARAREE - BFTALHR
HEBRZAEHER BETALMGBELH fixation peges °
RIAREXRAKABRUEHREREZ AT RESAEA S aM
BESRAE - FUHEE  BRIEEMBEXZF L cysts~ HFF
“BEFAIMGERTAE#A - FHAERBREST - RE
REFH B L AV LS ATHT hinge TKA~ FHFH - F
MBSO ER RERBRIZVORFAIHNGH S
posterior stabilized femoral component ~ BE R EHBEF
A I M # 2F 4 inset patellar component ~ 8 F B K 3% fv K
B -BREFAIFNBENONE SUEFSTREABFTIAR
REP, E—DH2CETELALITZHER, #ldo Grace #v

Sin#k46), R EXLBTADEN I, TREALART T
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BB EEASZ2TIOERE, H0.33%F 4L 2, EXFRFEEX
EFEHEBEEFALESE, E5 4675530 #F,4 0.05%C P
<0.05) R4 60, Scott ZATA MBS, PHREXDEL
RATHISEENS>Z 372, B 1.%BEBEFTFIE, ELFELR
BRATHELE—HN 8L BH T, B0 12%F 4%, 09, 2F
Boyd % Az % 5l % = fn 396 41 & £ & &% ¥ 3§ 5 F 41,
B 0.76% AMIEELERDAEG LD, ZEEFTHEL, B,
HEAICEMERG T, BT ELABHE, RANERE R
HoRREARSHET IV ORNAR, RiFTHR T A REK
VMR FHAEREBFTRAI A MIER, MEF I
Healy 2 AR LS ZEBIRBERFARHA T, FOBAFIHEL
#( P<0.04),Scott EAZRTAMSEELHE - Lo, Tria
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e % 53k 82%, {2 & Ritter £AM A4 H AR ABKEF
Fz e M, MEAGER, B RER, 2R R PR
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Jo b, Ho AP AR 25 R %] & & 4% % 4% 9 B Sh £ % AR (SLGA), % 2 B 4
FrRSRGRE, kS HGELTE A RTRFHRT

P HEREENE N ERNOTRARB T TREZR T Hatd
R AR, HRRGER EHRAE SH B — SR

FEVGHRBARALSBRMBELF I ABARTFIOR
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B E 5 495, 4 0.01% EXLBME, BN HE SR
BHr AN T754 442 0.12%( P <0.05), e B ey, AR F
BEXGBEAIN»EATWER A/5, BaAEABEEA
IEEMGHRSME 1/5, Tria FAER, FEEBROAT MG H
FIRARELERRIT/BHEFTEFHOSELER, L BEREATH
FHNFARGLLIPHBFIERAIREARFT T, BB R
BEEFHHER BRALHARS, &AL - BRELEMW G
FELXABEMEMERAEIERR AEFHSEIRE BT AR
B EMmETERIAIERHGIASLAEZHBEART I H
BERERT, &M Scott FAGKH, SAIRMBHART T
e EE, 286 mE 34, HIBURMES EHRELEWEG
RERARGEFI, 4 0.7% M» 86 MBI M & XF, Al
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ERATFHURBEEF KL AN EHE, WREZERS, AE
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BEREZ REARBYSARY ) T w@RAZLSB T, N
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BEBHEY, AL GO ERVEEFBHEDB A GRE T
FERBAZERATE TAARES, B A FHERLK
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AR — R, W E LR EAOHETHAEN TESE RANLAE
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WERBEFEVWR BIFOFTHRINALILBRHG AL —#&
FEEREREGHEE BARABARRRE, ENE —KAFIF
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oAt H LA, o, Lettin £ A ¥ 334 A Stanmore 7K 4
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EERFIHEF, ARFAMAST AR T OFHR(REE 4%),
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o b ) & 2/532(0. 38%), Lynch & A& # £ % 1. 4% Boyd ¥ A
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T2, hERERERLELNEFEREN T RARFARBEA
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BRzBH, EnBEaFHUa EARE, 54 Chiou FARSE —
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BRERAMEFTRERAR, RANL TREFEHEFHEK-0EE
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BERGERBEREZHOFP T ORI ARE R F 25,
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BRELZH(DELEBBOCALERRABRWERABE M AT R
FEAHQDARLBRICHERBBHEDARRBES @HNHN
BALErHsEYQFEEIHERBEFTABETRERS T &
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FHERALEUAZSWENBENG XS, BINKAETER
AR EAFHBRBEEAAFERNAAER, —BARRAT
BRESNZBEEA MERLAFALAFTEMGETHRKIEE
WE HEHAREGFEFTH AR OBEAININAE B EHREH
BE®, ERHNLEERIARNIANELAERT, -8 A 4%
EERAEZATBRMGYSHEINE MRKATAFLSIREZ
FMZERE, AFZBAGRF ERARTRTOAA, A
REBLAFEAREKOEZ 128 -
ARKRLESEHEBARETHRBREERR, £48 0 ERFARER
G, BT 0M@A, AT P REIEEE 40 K,
FRERERANFEAS RAWEARRE, 2ABEAL 8
BRAZEEMRGR, A% S A& 101 B, @47 A7 4 & 89
B, 8RETI2EAE S WE MARAITHRERK
E,TERABRERFH,IBERABRERDITS, EHLT 34
BrEE, F—BRALE, GRBEFRTRMEG, MR BHE
TROBR, HEFHEMNBIIH, REARAZIZSEDH

WEERIOESS SR, F_ArpintEFmi l4@AE
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BTEEFRFWASHIREZAR, KBELFH, AEkHES
FRARANM, EXEFEHES ERXRFHREMBARDSR
EWR&E LERMEOTHREERT II0EHER -
EHRRAETEIRAILCEHMBFHABRAEA TR RRF OB R X
KATUARFEFERFHYGE, ZARBAELCERT R
ALMBHKAT CREFREDHEREHL, RLBRBFE
3T, RAMELEHMEERNE AHREETTEARFEFTREY
RE ALAAEBRAAHGERBEAZIALEN, —+F A
BEHRTFTHE T ABGTERARLHNLLEAFHRER, KA T
KA BFHRREF, AHNBEOXEFFRERNEARE, AR
R OFAFEEELT B AMBEFHRYFFRAERARLSG
EHSTR,  TUANBEEECHBSCNEZIARL, T ETUREZK
BRRARAEER, 2BRALHGERBIRATEH S ENRN
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G HEOBEXLERBRAAGTRARAMALRLGHMKL,
R, ZREFABEAFERF BERTEFRERELTHTOERTA
,’rﬁo
MEAXZHARREBREANERA FRHARB R L
UHmEtHETRARET, RARAGFBEHMG XZABERES
ME XAAREE - LER, GACEBERRHNG XZIHAR, £

F 5 X A7 proinflammatory cytokines M & if &4 #7143 B /B 38
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St B F e Bf #) anti-(tumor neerosis factor) blocking
agents, A ERITEFK, AR F L AP ERHUEXLHAMEG
BEALEBEHEAE AU RAROEBELEAGRTEH, M
Fik#d @it ® cell therapy RS K B T & tissue
engineering; E¥ &S ah L R EEK I — R 8 RIEH
self repair, 8 x 2t #, AR dH e iTL 2 H
NilbmB AR  BYHAELEENLE # @5 Mesenchynal stem
celI(MSCs), B EBAMBNRKEAREREN 2L ERK
F-FRNA HMEEBRREBAELRE, O4KFATF T
i chondrocytes R £ Z £ 89 XA K Matrix, e B R & B
Collagens #v & &% & % 4 4 Proteoglycan aggregates
(aggrecan) AR @KL Pha& A Mh E%E, BRBHMEG
XA H XA B F Proinflammatory cytokines & 3 &
M e RER, BLE & Fmis i Metalloproteinase(MMP)

Fo 4T & fm A 2 Rl 89 R B iR 4t (Pericellular matrix
degradation), X 37 B F ¥ & interleukin 18 # 6(IL1A8 &
ILO)EEAMARNEERiaBlHMEARFTEE S SR
(aggrecan chondral synthesis) R Bi& (% hE/ B %&k 8 )&

tb %) (hyaluronan/aggregan ratio) ;s #& @ IL-1 # % B H

# (IL-1 receptor antagonist)TT R o ipHEEEZ G H A
(proteoglycan depletion) - RA & B & & #9 &AL 5 4} & Bl 1k 4
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R B & ( synoviocytes) it MMPS A B R £, AR R 8
“ % - MMPs & 4 18 # M B B8 (endopeptidases) R &, £ 4% X AT
B F cytokines ¥ &y IL6 £#& (IL1-1 ~ IL6 ~ oncostatin M)Af
SeyEa g s d MMP inducer( Extracellular matrix
metalloproteinase inducer)gk %, #| % chondrocyte &
synoviocyte Fi sty - AW EH, 2B E @i
Polymorphonuclear cells 4 i serine proteases 4. i A& &
XM B R PI-RA &5 B & B3 E B Proteases M R E ¥l 4,
& MR 457k R 89 - Proteases inhibitors &4 (1)¥# %1
MMPs & tissue inhibitors of metalloproteinase & (2)#p %!
serine protease #j secretory leucocyte proteinase
inhibitor ; MF T #l 3k F &L, AT RIpH K FEAEHE
FE (1) X cytokines  IL-10, R A BB HEMHERAFA

R ¥4 X AT A F proinflamnatory cytokines (2)#i# 4 kB

F £ #% transforming growth factor B ( TGF B )(¥ TGF B -1
#v bone morphogenetic protein ( BMP-2)), 24 A & &l 3t ¥
Frapbrnd _ABREafEBEE G proteoglycan TGF B (£
£ & BMP-2)4& IL-1 & #.8%, 4k dose dependent ¥ & %%
synovial calls ok ey, b, B X MG R R FLE REHK
FEAF AREASEFARUBHAXATBA T BARMER - &

FEAOERRT:
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TGFR Rk b4 4% 4018 % 1 £ &k B F polypeptide growth
factors, £ £ C# & C-terminal region &% 7T A G 7 &
cysterine residues, B Mm% & & & # B &+ (homology) -
BHRIUMLEEEABELSHASRUAY Snad & &, Snad
HEEBENRELS S REMESHE, LA Transcription
factors - TGF B8 Bean» F&R BMPs 2 R R AR AG L
B s f& 47 & &9, regulate the morphogenetic events, F] 8 4 &
K HFHFFYEEHIETHE LS TF signalling mofecules - BMPs
BRETRERANTRERKEFNREHERA -

TRV BAS SHEBRERNAEKRTHARL, aFTBAN, FAHK
% %= § chondroclasts & 4 & %t osteoblast, ¥ R &k FH#H &
W, M FRA(BPRKFE FIL/ER) - Bk, & A b =T 2 Bk
RO FHACRZARBR T, TARALHEZIBEY -
Morphogenetic Z @ ¥#H» FHEAZF R :
FHEATEGATFRRABHETRUEG AT Matrix, &6 A
#2 BMPs(rhBMP-2), & ;& &, #l 4o 2 Lewis B £ & % L Smm
BRZER LEZT_AH, CH80%E S, ERFHNNEH
BE HBRe T ESA8HE RB% 2SR EFHS a0 EE
4T%e 5% B - WERAAT: — M EHARLE BIP-2 &
chemoattractant 4 A F %, w3k T F 2 & = h (MSCs) 5

—.BMP-2 5 ¥ 4 B 51t F @B Proliferative and
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differentiating 44 - % — 18# & (nude rats) ¥ 5, Bl XA B
BEHENRAABBIP-2, AZEHANNAEERZ
pluripotent #émm B EHN KT EH A, £ 9 RE&, B T LM
ARERKF@E: MAe12XS, 2R FAET F 16 RE,
EFEmBREFER AXAIRHLHBEA ZBAL TEE,
AR ¥ ey Stroma £ Frém e -

Morphogenetic ZE & #$ N &k FTHEHZ4FH :

LME N BIP-2 %S Feebhit AT EMKET R &, &
4 BMP-2 AR & RE P 7T 3| ¥4 &8 & & proteoglycan, 2R
dose dependent 7 X, THEZR A=t E - 8 BIP-2 &
TGFA1 AFe &, X MR BEESREANE, EXAEH

AR BER, AEREX - AT, BEWBREEES
% Ft rhBMP-2, EN LB F-KEFSHR, N FARFT AL
Hhigmek, L Safranin 0B EEEE _ARELE, ZREEF
MEBFTNELUAFER - Ad, BB =02 — 96 F,
ERABHERFABGHAARNE MBEALQRELERRER
BEeT0% BAXBAFRRBNG, ENELAH AN EHRERLE KT
B, ENERAEFAFHE - U rhBIP-2 M BEBZ S EAFLER G
#l IL-1la RERBEREER S -

A 4 # F morphogenic B F:

A8 4 7 BMP-2 4w BMP-7 & 4 & & & osteogenic protein(0P-1),
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N AEGHFept, aF ILIS ER, RFNAHANKAER
B S, KR BIP-2 X 0P-1 sl ed, 5 EFF MR- K
# g TGF B E #% A& B o CDMP-1 % CDMP-2 -~ CGDF-5 #» GDF-6,
FHREPE—HERFRASALER, THRANKFTEHAT
ERBERLAAKRE—SHFTLAR RS EBEFRERAE
BB F RS FT AR, 0iE T4 Indian Hedgahog, & F #K Ak
EM%E G PTHP, 84 Fants kB FHEREFA KRB TH
Noggin BAEH &K F A & °

BEEH Tt E FWNFATDARARGEWRFHVAREAHAESR
o, MEBEHZENSCs LR RFHT R, wrENNFATDZE A Z
FRY HRATEQLLKT, BE2RE—FHABMEGHEE, KM,
ARG AROKRTERA KFE B FLAMAmBeRE -

m R ENRFHER

NHEG R EFEH T, BI&E X Cytokines il SR FH &
Wmia i, AEAHARAET GRS, BHA, IMGRERHKF
ZHR,ATUREMKFTHBEXREA T LK T BENKTHRAR -
BB TN @S E:
MREBEAFEFREBBEANPBRM G R D EEN, EXN
5B Ay E T6%F ) RE, R Brittherg AT ®RAE R
SEBHENLEERNG, ERFAAST.ONFHER, MERFR

TREEFRFT, &AM, LT BAAFEL DR D0 K, AARATR
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EAHEFRELREY  E—FTHTRABFFTEMELS LB TS
BE, B A AE A F AT osteoprogenitor cells, #
MR AAGHGBERETR AN, AT ZEREAANRER
FER, wHEAAEMS XL, MERFTEITREZGHRT @
BB, E XMk FeRt kb, 53 A RF
4= fo & 4T apoptosis ©

FHiemfiE:

FHEABREREABERT I LA TR ERESHE &
AN LA R FeBREIOGeBERERE: —AREME
Brfafwl 53— FRENTH, FRLEATRETHR
% 44k 3x & & agarose & aggregate 324, A TGFR1 3%
ER¥MeaERF, 22 RXERAICFAL BT @ st Fegt
FoEATR, LEAGETICFAILFZ o, Fmlnsitt &
BT -2 EFTHRERLEBB,PERTALERE
osteogenesis imperfecta (F— B REZGAHRNE R
mutation, ¥ %S M FHRBRIC R EIHER T LA A G,
ERALFE=MBAHAE 1.2 2 donor el kR A F R i,
MALFHERLEXMAFTHRLERR, LATRERAES
Hea R FER TR AASTHAKRTHAR, AARK K
FloplRESBR, LRPEFTHERA, ESF L RELR

EneBgia, $+ A%, FROXASANSER, LEFR
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HERA RBRIZIIRBERFTERBHEITHRA
pluripotent &, T HEE AN T ILRKR T mie, AREFT
# B 7B B mesenchymal /a8 B LN -

MSCs % A # & £ #
Mg #%mit pluripotent @ e E RAFHA, S ERE—F
E+ELz— B, THtART el - Tl ek
PSR tmpe, b mpiEd 5 b— itk cytokines(GM-CSF ~
IL6 ~ IL7~ IL8~ IL11) R ¥ 4mfe B T4 SDF-1 R X ¥ o %
progenitors k#a itk - CMBRE L ZH @BIHRE
GEN REZCAAAAR i iBmiEs, EMERXERAY
CD34 ~ CD45 ~ CD14 2 T 2 B %= #& markers °
MSCs e A i R A 6%, X — X4 A MSCs 1F fm fie o T B,
NEmAZTHeBARES UTHELFLEE, B MIRY
mpp, BEMEDREE, wEH A& SCID/hu & K, MSCs Ao 135
A8 [L3 %, #ALH ceranic cubes B HE T EZ AL
FT.MSCs £ ZBASLRARTEEHAR LED 12 A HEA
THAHAGHERFAABS I3 HLE RA#KFTAY 5 —F
B, BAHENCS AR M IEL AR TERYERBEAR TR =
# % % soluble tumor factor receptor I I,# A NOD/SCID
28, 822k PTIEBE cytokine, M BEMERHRD T

f P &5 £ & REE I £ B F o (mouse tumour necrosis factor
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AL E- ¥ %54 24 B MSCs 4 pluripotent tm jg, 7T &
BATILBERANEHESNRNERRBLENEE, LE TR
HERANE - HOARFRE, EASEEREREZZIRA, T
MMANEBBRLIEAOABNCsHASELRBRABBRE
AR EREE  HRBHINFANRARECHTHBRAKE
ZHEREREFHRES, ARAFHaBBENRTHIE, S8
A%BERE I RZ, ATl 4s kA BMP-2 &, B 7T & &

91. 6% A, w R AL BIP-2:x48F, R 22 BIPx tafie
THERRREETHFTR - Elevis ATRE T HREL
polylactic acid / polyglycolic acid 89 FHHEAE £, £ 12
B, R3] 0% RS F, BEHMN U rhBMP-2 m B HAE NS
HBa, MnE6RAK FHEAESEEE 100% - Boden F AL R
FREBEF, LLBIPHARZ FHRELLR, EANLAL, TR L
ABA, BMHENH R a4 A osteoinductive rhBMP-2 v F 85 3
A e polylactic B, A, WAREBEREHBHEAR, £ 5
CR, AR TFRESELHRS - ARLTRET, HAAE
EA—HRBRaFERAThBMP-2exAFTHE, NE 12 A%
LE BN RBREE, RETRAINBTALANYSE -BR
R, oebz e, TR FRACARHEAT
(osteoprogenitor cells - osteoinductive factors °

biodegradable matriX) ¥ X FHH A S BLLEL N FTHHEE
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¥, 2F mmtER -
BT I mEFEASE FLALERMCERERAETHS
MSCs C3H / 10T1/2 & & # mesenchymal # % %, ¥4 & AN
BN REIITHRAR, mrBe CH / W0TI/2 mpeiES RBEA
#8 BMP-2 - 22 4} B & 4 16 & osteogenic g, AR K B jo
Tz E2EWEANAL FPEHTHERSRE, AT T, LB
MItaBRETHREIE L AWmBRTXELZARAGHER
(paracrine effect) s R =R 3 ETHHRKFT TR AR
(autocrine effect), H — K ® A UM% F & N8 4% A% BMP-2
AR A CH/I0TI/2 mBe, MAEABRATERFTHRALAR - £
X P, ABEBIP-2 2B RTIH S Lt RoibRmf -
MSCs R sk B4 :
Urist $FAS $MERE KR, NSCs # b tmfe & tm R 32 H Av
BEE Fo TCFA1l RhunanBMP-2 85 2 F, TR AR F =k
&) % B& 4m B8 progenitor cells UEEHEKF AZ AR, e
AEOLF_ABEEZEAHFHEAT - Caplan FAET, KX H
ANBERSRE EF AL, SRR LAG NSCs BZERLS
X E—ABRECALMOB FXBAN BARFTHRY
CRERAE T, EAMBARFABIRFTIMAMMB, L2452
Z2 100N @AY ELEALELRS, LFAATHIHRER

Trypsin G2 AN ENEAD, UEE_ABEEaOR
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EHEUE, A EARBREBABTERT -
B ABARFERRLBRRE FTHRFTE WSCs 2/, €1
BEREN AT ALEER ARTRY TR BEZ_AAY
e, %% 1000000 m e BB B Z &M K, @ MSCs &2 b & F fa
B, BRETBERA £F T AR, RF TR TR LALLM,
BEABOMEHRERSREBSE, SEAABE T XRNEH
REYREE A toAR A THRER 2R
RENFEe MSCs AEHA DR NKELERLL
fibrillate:; Rz, #HBHHLRE F M MSCs M & @RI

c EFX L BASHBIMNAKFTAI LI ABREH KD,
KMEDE N EREBHTELIREALRAETREKE, T4
% # B compliance £ 5.2, MEF &K FREZ 1], MmAN &M R
BEHEENRFIOE T - Bk, RE FHe NSCs b A AN
BEEH, ERAFELN AR ERBAMNE - EF-REKFTEREHR,
o R EREEERE, I ABAG NSCs THAHF K L&
FEoAbB F, TRARAEERGE °
HAXRARABREKRAMERALCHERET, REH I ERXAA
BEAAE MAELR TG mpf(R)EBRERARERE R,
BABBERFIBHOCRAIERA NG R B, B &L
ERGHRIELEMEE L, RRARAEFRECRET, AAS KX,

AEHBHAEUALRNTHERR T AELE KD, MSCs &
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FHAERGH TR L EBREE ANIHAKRYBLE, TR
EHRTHEFHRT>EER, MEL 10 X 65 85 K Bp T Rk 3 v
4238 2000 A, ECMEAAKTHRIET, FREH A
AfplbRRFEB SR ARGHO KT RER T, LERFF
BESHHMBHRRA AR, 2B SABEERS, ME
LERL A RRAAAMNEIaBI M N E, MLAE
B ILBRAREFTRERBER ARTEH G4 MSCs & Nis
B EEE NI cytokines 2 X B EBRAE, REREHE
B -
§0steotomy: % Open wedge ~ close wedge & dome osteotomy
=4 % X 12 % open wedge AR F B HFLEREBRKAE,
f close wedge Bl F 4, A 5 i B k&, 27 Dome
osteotomy R B #, #N REHE MET. BIVEK
B-ENBEZH#MNSETHZIT NEREBERI KRBT SEH
MR, REEL AR ASR, AR EFRES TSR A TR,
EHNFHOATRENFAHESGEALS, ZH5F &, AR
EXFrE, TUEBLBLEGEARBRRBS -
Mg BRFF AT INE, — IR T INE, —
RBHFINE, Z—RMINE - KBR T, AT WAFR
YA, RERHER, FRAA MBI INE, RBHEAM

Qe BRZ— AUELBIVER BMmBASRIIINESE
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YBAIRIAXREBETFF(WEI)WANEREISIRIT
ANEZH - HFP BEFFUFEBRHFERERMTH R, MELR
BILtERTFERORARGBEY RS IANZHTFRR
ERBEXNEAE(BARMIAER—#), BRNANTF T
UTFaRLEBERHAR MMM AERRARGR P ZER
% E psoas LA, B H B, BERRAWABRENS H 8 &
BENAE - LBR T, A BANE RELT, WEZHHFR
A TERSARIBRBEER MUELREAT
AZBMEGARAHRABRLRMERGRY, LE LA R AMNK
HHEERS, EAFTHARTSIRYELRAARERORA,
ALZHEMERFTAEGFHHBEERANITFRGRE - BREFE-
BRAROGURIZEE RARENTHOET, LERKEA
IHGHBFIRERTELABE A4 RRFLEHKRABL,
R BLEHEY AHRAKREFHEARE, REAHT ERAES
BHE MEREAEIHEABHINAERBERSARAMBALARR
MazHEE, CEEN, ARYRARAREASE, AT B R 28,
ALBHEARGARERENNEL - CHAEAREADR
REFauE 0 485.8% EXERMHG ELFHE, ThHiE
4.8 13%2 BARE, A ERGHEF T, &t e 05T AR
ERGBEFIRG, AR RRERGHRTAOBRERRE AR

EHHEAMMERIAE, ENTARLNA, TENS EH

42



FIRME EXARTH BRNMARGEAINEFTIRG, 5 —B#

R FARRBEEHR EANMKRF H fenoral head component,
BERET, A THENMALHEANGHRILE, BEMBERTRG
HBRE TR -—TRIBE, TETTEZRAERABRGORF A,
Bl s ¥4 % polythylene A wEBBEZHOMK &, BmiR
BT REERRE, EmBTALMGBSRR, BETERFR - &
RER BHAMNIBRBETAR T BB BHBEHE R, Y#K®
Eletron-beam irradiated highly crosslinked ultrahigh
molecular weight polyethylene, 882 B &, w# B Lt 2 & 5 &
FTERLHOEELS T — %t 2S5 B Electron & 4,
HRATHEME/R S FIHENTHSIRQRKLE R MAEL
THREFHBRELESEFRCETL2RK,BARACHEABRSF
BN EREFEBHEN T TELHRRABAXSGEL -

M, EREMBRBEESN X~ WRFTEARTRARE
HBE R RABHREENM BAAFTREEESCLGNEAGR
REREBREAR, THFRALFT X RRE R4, L85
BREETTRARORFTAR T THBRS O EHARLARM
FRARAHF CHREEZREHFIMEFNRRA LA, BATRA
BREMARGRIF T —EATRCHBARRETHRER KA
ORI MEZLTRETAERARAAGFTHE -

FEETHEERETELRLTH AR 28mm ~ 32mm ~ 38mm # 44mm
3



R, BAERTRESNHE, 44 & colar B & & # stem,
MBRAMEAELE=#.FP0E 1SEMIOE . EZNKGE XA
ERERHIR IS EREANHEIE -
FRIEZRMURZHMAZEZIRAARE () EREBHIRAHK
HE (Z)VERSFIRAARE (Z)0 ERSFIRA
Sh% B i 24k F 4 impingment Y K (—)EHASHE (=)
EHAFH S)FAEFIMEE=HI B MBEIH -
Blio N EA REHEL skit RARZH FTERKOBRRIL IR
& # ] impingment M versys R LA E ey cllar HH 5 5 F 4
AL ASIS "R GFFALAETHRRASHAFTHEZIHF 54K
RNEFHHNELERBRAEFAASISZHMEFREERXEFR01)
FAMBEARE 01530 E=H F A HEAHH FEAMLRTHE A
ARQEORBF ZFATMAEBAF MENFEYSERK
Bp anteversion30>15>0.(3)% 90 B eh 8 85,2 F AT 1R A& 5 A& K 05,
RIBL 2 B A K BP30>15>0.(4)% 90 B B 65,5 F AT A B A
KRR S B LA B 30<15<0,AmER EAMB ARG RE
EXXRAEBFERET FATMI0 B RAmEI % E 4 TRE 45
EAEHNEMBRTEMT,CHRERBT.O)ERFTHEAK
BEMTAERAGRA ) MEHEARKEFLFMH
Impingement(6) € X FSA A K BT MATMY R ER AP RHKRK

SIRECBEARTABERRAEARNFTLE DT TIRAE

44



HEMAFHAGTRRY EHFH - XRARBARXSF
M s Q)FAMHEARABRI OB IR G TRLE (9K
RABRETENAGIEREFAREERRAFTERHE S
— A EE (IOKREERETHEEALNS RAR,—

ERBEHRBENERF BEARMGFTREIRHAT FAAHAEL
A4 A E £ A E # proximally-porous coated stems B, X
EUTREANTHEARETHRUGLRE —REHE ¥R,
ELHUBAFIRIADFTAMNAMERBAMELRR @
BAARE S M ARER R B A RBARE mEH A, AAME L

KEHHREMTREMORGTRE,MTRAEPREE -

Cut-away monopolar constrained acetabular system 7 B £ #& &
BA B 9 AT %3
AILBHEREABRCBERANEGFHF FTEBFHRE,
K 7 ,Woo fv Morrey EREF A EREH 69%,M R K
Constrained R #E# B 5T & & #7474 ,Goetz FA U Z R & 55
BALBEMBRERGUABEFH.ZFRNRF2BAFHEE - RER
FABHAERH ELERUTHE BAATEROIRRTHER

RE 84K - AxHBMAEFBH A BREARA AR TH, AR HE
AR AERFHE BML RGO R TEH, XL 2
RATHEAORNF XAZRAETREB LR GHES
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AMBRTPZHE»NIBEARTCHEREBLANIIRALGRRA,
EER AERN—LBF, NP AL, A R B P E B

(3 BREHLASHWHANLBRA,LE S Cut-away & F R
B RBREIRRERATETHE LW L4 REMAR
B ot BaNBMAtRRERMIRIIRBENERIRFRE - LR,
BRAX OB ASEZABYSERIOERGFRANRKEO
BB & & AMRELH 2 RGHRIK 15 R 25 EATHE, &=
#4050~ 60 BB KA GA 0 THESHERE,EE KM
LEFERBERGER N EE E(Torque), ENHEBE LA S B
NS FEe #4876 BLEEATEHGBaEp 1]l 35, MiE
BEARES IBEF MAREZNMEY, M T HEE, B KWL,
ML REBTEAAREZS ERNRAVERNRETRER
RIBERBEIFPRERRKIRE 9K -

FhBRETAHESH FRKFEART 38 4 28mm, M LR KK &
REEAT LIRS AR T . AEKALFLENRRN
RZEBEBRO(RBEAPRARIERNR - RAANEBRERAE R,
AL LT SR 2RISHERREERZ ARG TRARK
REFLERGMAREIHEZHENFTTRET T TEXK
tb— B &y -

iz % EE:
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EHENBRLERABREASTHESEERR T
Interleukin-1 + Interleukin-6 ~ collagenase(£ & 37 = # )&
Prostaglandin E2 TNF-a,# A AW EREANBEFRE,EE
EABRGENEBEARAAHIBERLEY PRFATHRT
G RHASHBMESINE=ZRE.LHTESISERIHHUR
IRAEREERBFAEFTEEAES TH T80 38%, L& Fw
BBt FAGERATFLAERKOL Y MFEOKALE
=B ()IMATHERATEAEEEE).QRLHEER ALK
BREF QOALBEGHBEANMEE AT MEFLEIKEE FH
BEEAFTHEANAEMAESERE T A TARBELEF
s FESHEBRERCHER ATHEEZLR RAL
BRAREBBREZEENFTHREIRL Al | B TFTALFREGL
B REHERLE FLATERFHSRTHARREAMBHETHE
BMAM2mm R+ ¥ wEMmmBER T HF ZRENEFGE
TAOE,TE LA EABATAIRRAERT L FHAELRL
APERN 36mm B KA AR HFEESH UBRRR &MU

K %, 4K AL 58 R <H4¢ 28mm # Av %] 44mm, 7 2K €3 4% R 4R B € 45
EARFIOENMARE KBNS 2 = HEH FIOERAE
FERARAKEHOOEFRANRERPEFREOAHF, KK
BHa SRR GO ER GO E R At 185 4 P AL AT L &

MOBBRBAGEREEAMAAGEAEZRAL UNLERGHZ
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EATE O ALMEZIRERNEHGARR b ERRTF
BB EAEFARGZIAAERHHORME R R KA, BP
10 EATHEL LB EYF 30 EATMEBRFALBERTHNGHER R4
E2 Y B EPLZEENLMORSENGHLEEARE
ZH,EENAEZTRERT BRATREANANERTLME
AEEERBHERERIQELA M ELBLEARBERE
BOHNLEFHE A TERERAREARMERERFGEAT
B
FTHRERETBREARAFH AL, MBRFAA K DRAE b
28mm Ao 2mm A K H AN TARASG FESZBERHAGE
ARTHELABBENGEHE AEEKATELELERAARE
BB, KB 38mm A M4mn R FHEEZRIBAAFLFTLER
W ERMHEEZERFEKA,ML38mmfv 44mm A 3F & 2B T %
$Z58EHSHARE -
ENBMAOBBERASREL A AR S SELRAMANER
AELEAFEEZEGAMER RF 38mm v 44mm T HE X
NIBOEMEHRAEZLE b 38 R MEBERERE
PROBBRILEZEEL AFEABREBR RS FRAESEF
FHINABIBBFERGULTRAE —RRLELHEY
BE-LHREXBRIF P AERALERBAKBROGFEETTR

Rt R EBE - BREKEE, M RFAKE 36mm K L,
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CEBBEEEAEUREIN AR MBBARERTHEEHE
EBRREAFEAINARRIGFTREEREIFA L LHHFR
B ABLAECERETHE ARG THEMMGRTE LB
MOERm adhbTo REAE-ERTH.FLEMG THA

EFR EEE B AR T HATENRBIRRARABGH -

SEu YAk —FHREE:

1. Glucosamine and chondroitin sulfate (uartril-s) % & &%, &
AR OB A B R KA SR, T AE ST LA PR BT
cyeloxygenase,{2 3k R 7 8 5 -

2. pulse electromagnetic fields & laser i& % @38, 8 a & # &

% o

3. B A BB EAARBBAEMARNER LG ALNESE
W4 E-CEZ BAMAEARBE XIFALE -

4. % A A AREHHILERE Uik R 4 4 Glucose
GBS BRI, EHNBERMEE EANARILBERE BT
HEHERRARGBRANBEETH -

5. Hyaluron #% /8 : B A& Shohichik. % A A # & Artz ] & X 4,
HEHMERLHEXRBEEREZMG EETIHARN
Inteukin-6 & Interleukin 8 2 FE LR EFRREL L IL-6 &

IL-8 T34, B RERBEAEFMUBEELBEAAML,
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M dd do 47 B &5 & A #] Lisignoli.G. % AR %, 9% A BE 4 A A
R 2 3% %% CD44 # CDS4 (B & 8 5 F 1(CAM-1) ],
THRBEFSHESL S, M T KD Anti-Fas-induced apoptosis, ik 4,
HPBREHEEF N TRAGRFT AT RERTARE
Chondrocyte apoptosis,i¥ 2] & K47 & °

. Autologous chondrocyte transplantation & BRREKFT@miE R
HESAERRAERAHARROAR -

. Autologous osteochondral plugs (mosaicplasty) & 28 # # & &
BATEANEE S0 RUREREY W& KT H B HF&
BHEFHEIHREZFRARIEBEIRAMGEXBFIRT
BAETALESEAR AN OLRBERAFHRHEY -

Bk R 2 R M & X 24 Disease-modifying OA drugs:
BERSRBERAERAAANEELRARLBZ ERGMTR

CERMENBRANERLANAEHAE—THE -

4w Matrix metalloproteinase inhibitors 2, Tissue metalloproteinase

inhibitors (TIMP-1)T ¥ #| B % X B -F MMP #7 3 sk &9 bl & 3K 7

WIRAE - B —JE A A4 & B F Growth factors, T # % # F &=

Bz 5 EN, ¥ 8% F H 4,4 Transforming Growth factor B ¥

#,% & % Bone morphogenetic protein & & cartilage derived

morphogenetic protein (CDMP-1 2% CDMP-2)#F =] 3% v

Proteoglycan 2 £ % e R &AL R F @i -
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TGF-B % % ,48 & 48 {0 3 % % ,#8 & $#1 serine/theonine kinase K #%
% R J& & ( receptor-serine / theonine kinase family) £ BMP &K 2%
ZEMNERE-—TAERFRATARFHGEF, BMP 5%
BB Z BMP-2-4-~5~6~7(% OP1)- 8(s&k & OP2) <mEx
E3mA A BEM> -9 GDF-1- GDF-6 » GDF-7 ~ Dorsalis Vgl
%% ¢ 4 limb buds £ 2 mRNA & Protein, #f # B= ié # F &
AEAETH ELEEL A HNERMTRTFEFTARKS,

# 7 mesenchymal-epithelial inductive interactions & 4¥ A i %

% kB - % ¥ - craniofacial process ~ £ - YA L R 4 H
ZEAR - HPNRARRAEKRFTFH AR R osteoinductive

& B R ¥ 4 osteoblastic & osteoprogenitor % &, 3t 41t
mesenchymal 4s # &% & # phenotypes, it # 1t 2 %& 5| chemotaxis
cells 4% # 7T 3] % progenitors 2t X K F X FH R e, B
BMP % B5 ¥ &4k B & 7T # 1t mesenchymal progenitor 4= A sk &
FHR@BRALEFTREE -

TGF-Bl 7 BNP-2 4 A FHABAAFA O KRB RIA S H 4L

% 4= B P phosphorylated form Cx43 = # sk, M i Ak 37 %]

GJIC( Gap Junctional intercellular communication),{2 3 & € &

# Cx43 z mRNA fv protein &4 8 & ,Cx43 (connexin) & f&
osteoblast B B & ¥ £ & protein, sy A& & R B & & N GJIC, & M #p

#| Cx43 ;%M ,Bp FA ik phosphorylation, # fa #f GJIC =4 A , R &
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BEBHBANRAANAZEALREEGHREBILEMED XRZ
AR, 5 REY B

B S E g FepERLs AaFEET
PDGF(platelet-derived growth factor)EFG & FGF(Fibrobrast
Growth Facton) 4 % 4 ¥ 4+ 2 8 F W A e i HT I B =&

# & CDMP(1 ~2)#s TGF-B(4o0 BMP-6 % DP-1 )4 % & F fa f&
SRAET AU ST REREKTALERAEN ARG ERRAL
ME R FZBABLHE:

1.COX-2 #p 4| #] ~ celecoxib ~ Vioxx %, & 2|1 A B celecoxib #%
RBHMETHEERCIBEHZ ENHHFART -

2 Nitric oxide 4 g #7 %] # B 4 8.1t #|, B & % X BH F interleukin
1B & %I 3% 4 & prostagladin E2 ~ Metalloproteinase ~ Nitric Oxide
% k48 £ & F 15 A, B 37 %] proteoglycans & sk, @ Typell
interleukin 1P receptor B] & # Hi4k A ,T 4K 1L-1B 3] A& X 3

B F 8 & ,@Mm B 7] ¥ fv 4 sk proteoglycan

3.Chondrocyte R F A KR AE| T B — > —MmF

4.3 %) &% 3% B F ,MMPs-~Cytokines 3 %] B/ T = 5 4, £ F 4o
Typell interleukin -1 receptor ~ Typell soluble interlukin-1

receptor -~ interlukin-1 receptor antagonisys ¥ £, 3 st s 2 H &
NSAID v B Bt k3 B F R A #p 4 & TIMP-1 245 R, A 7

¢8I iRl S
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MMP-1 Collagenase [Proteoglycanase [TIMP-1
activity R activity Expression
E ’Hi ..
Activity
Indomethacin ! | l o
biosynthesis
Meloxicam | ! ! o
biosynthesis
Naproxem l | o o
biosynthesis
biosynthesis
Dexamethasone ! ! | l
Interleukin-1 ! ' | Expression
Expression —activity
e
12 &
MMR3 7§
) Dexamethasone
F] =T oA A B LR
{2 | activity, &
¥ % loss of
Expression
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=~ #H
FEHHAELRETHHMIRS EXEARERE
AREBRBMBARAR RESRAE - EH AHE €8T
HEFHRL2EARBELERE  ERABLELER
RBAREGZA " FTEHEEMRAEALARNS > MLk —
FULAERE HABAAIBREETUAIKLENE
RRE  FEXHPNRBELEFTARKMS EE kR 2

BREBEMNRTRE -
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