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Basic Science and Injury of Articular cartilage
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I. Introduction

HHEE o|F hyaline cartilage® speciesol]l Wat th21 2 specieszt=s FA
FTHA w2 AR Ze FHAME R wa 2 FAY cell density, matrix
composition, 18]35 mechanical property7} 2t} a8y #FHEAZL B E synovial
jointell $1oiA FL & componentZ FAHO] Ui Y¥H o2 H|wd LZXE Holn T
71%5S Rt gt FEEv|F oz 2l WAAF L extracellular matrix® §U &
g@71A] MEQ chondrocyte® F4% o] 91ev blood vessel, lymphatic vessel @
nerve’t Sl A4S Hth. 280y o sl HHAFE metabolic activity7l =i
T Ron Raist £y &34 old i whgAde] ni$ A, aYdE Efetn U3
AHEE FHAZTL w$ Fwd +2F Holn chondrocytes®t extracellular matrixzt
9] o EBIA FI3AAI EAEl o2 Qs BAIZ 2Fo] AAE F UL L F I
}.

BHAEE o|F= chondrocyte®}t matrix® composition, Z2]3 chondrocytest
matrix®] interaction ¥ #AAZ &4 F9| A HFPA ol sl 71&stnz} et

rd

Il. Composition of Articular Cartilage

A. Chondrocyte

4R1e] 7% BAAE F-¥9 1%E AA¥e). Extracellular matrixol €3t Sajsio
A2en cell-to-cell contacte ©]FA %t} Spheroidal shapel® type II collagen,
large aggregating proteoglycans Z18]2 5% noncollagenous proteins 5% 43t
cartilage matrixg& FA3ct. Zzte] chondrocyter 493 &dd hAIE Rolu} cell
densityZ} 27] W&o AA zF9 F WA A, A FH J|5S #Xs=d U8
¢ BHAE Y& 9359 chondrocyter 4 AAE Fei9 %9 macromoleculesS
st FAdeted wi$- F =€ frameworkE WEolok sl v, chondrocyte:
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macromolecule degradation®2 23t o}7]1¥ matrix composition?] W& QA5 n
olo] 2% Bt ¥ macromolecule B2}, JAIA chondrocyte synovial
fluid25¥ diffusion¥ & JFE22 FAEch

B. Extracellular Matrix

1. Tissue Fluid

HHAE wet weight®] ¢ 80%E AA31%, matrix macromolecule® waterehe] 4
ZBA7E 29 71AA 5o 43S v}, gases, small protein, metabolite 283
cationg X§3icth,

2. Structural Macromolecules
Collagen, proteoglycan Z12]3 noncollagenous proteins® 2 wet weight®] ¢
20~40%5 =HA 3t

1) Collagen

Dry weight®] ¢ 60%%& A3t} Superficial zonedl] Y ®eol Exsin Unx
zonedl M= ¥|wA 32A E¥XFG, BHAIZAAE type II, VI, IX, X, 283 XI
collagen®] &A%}, Type II, IX, 282 XI collagene AAAWA3IIAM cross-
banded fibrilE B3 A& & FU}. o3 fibrile Y& meshwork S A8l
BHAZ tensile stiffness®t strength® #3819 large proteoglycaneo] o]&/3t
meshworkell F-#= Ay 1 Alo]g7tell E&A)3ted & o] cohesivenessE ZAIET}. Type
IT collagen©] 90~95%= cross-banded fibril®] primary componentZ ©|2t}. Type
IX collagen moleculese ©]2@ cross-banded fibril®l superficial layerel covalent
bondZ &3 matrixZ2o2 Wojur} th& type IX collagen® ©HA covalent bond
2 5319 collagen meshwork® proteoglycan® ##& o|£71% &t} Type XI
collagen 9A] type II collagen®] covalent bondZ %25} cross-banded fibrile)
interior structure® ¥¢%F& °l§& 9€& v} Type VI collagen? chondrocyted]
AHE matrixe] F2 T4 AELSZ chondrocyte’} matrixoll Z&HE AL F= 3o
2 484 dev, Type X collagene calcified zoned AEZAH T WA=
mineralization® #AgYE Aoz dlA Qo).

2) Proteoglycan
Dry weight®] o 25~35%% =A@}, Protein core®t & sHol4 ¢
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glycosaminoglycan chain®2 FA=itt, FAAZ EA3h= glycosaminoglycan
22+ hyaluronic acid, chondroitin sulfate, keratan sulfate, 18] dermatan
sulfateZt 3ith. & F79 proteoglycan©] 1= ¥}, large aggregating proteoglycan
(aggrecan)® small proteoglycan2® Fzbdl& decorin, biglycan, 28ln
fibromodulin®] 1. Wi¥-¥9] aggrecan link protein® hyaluronoc acid¢}
noncovalent bond& ©]F°] proteoglycan aggregate® @At 2M 22| HIFA|dx
A7 HA LY proteoglycan©l matrixtiel 2 #&% 3lem proteoglycan¥
collagen meshworke] #A47} <H3E 4 3lth. Small proteoglycane tissue® volume
< AFAY 239 VAT FA4E A= AFJ:= #¥Eo A, Decorind
fibromodulin€ type II collagen® Z %34 collagen meshworks FA3stz A 813t
£l 7193le Aoz 42X 9en biglycan® pericellular matrixdl & ¥¥3}0
type VI collagen® 2-&3t= o2 &42yA ok, )23 small proteoglycand 4% A4
A AFT  Qlo] AN AR Ao 4 wAVE .

3) Noncollagenous proteins and glycoproteins

Dry weight®] ¢ 15~20%% AA18@t}t. Anchorin CII+ collagen-binding
chondrocyte surface protein®® chondrocyte”} collagen fibrilel 25 7lojd
Aoz gAA: glen, fibronectin® tenacin matrix organization® cell-matrix
interactiond] #AIYE A2 ARM inflammatory arthritist} osteoarthritisA] &
229 WgAE FA e Ao E F2A Ut

Ill. Chondrocyte-Matrix Interactions

YAE 5319 cartilagedlME AEAQ internal remodelling®] ©]&o)X& n}, ol&
chondrocyte’t matrix macromolecule®] 4% E& T4 W37t dojuve AL 74X
3 ol 433 HAG Feet 9 MZE moleculeE S TE WLl gEgit)
Matrixe &422%H chondrocyteE R Z3l1 chondrocyted =83 + de
moleculed] FEY F=E A3 chondrocyte phenotyped FAIE + J=EE =95
£ 98& & ¥ ol chondrocyteo] & signal transducer&9] &£ 371 3o},
A4AQ #A AHEoR AFZF | R317t 718iAH chondrocytedl] tigt 7141, A7H,
Aelgtstd A3 @A Agso] chondrocyted A 71&3t A7 A€

-16 -



SESSION I

V. Response of Articular Cartilage to Injury

A. Chondral Defect

Tide markZ #F3R St 49 FHG29 9 e &L gz X{EA &
el #EAZdE BE o] EAEK ¥, &4 Y€ 99 AR FEAI F
de AX7E Q7] WEelth, &, o] g7l wWFe] AEFX 9] &o] A SN
ol 283} ol WE fibrin clot 34, 28ln E3F-H29 AFAELY o]F Fo] LA
a2 gred, ey, BHAZY &3Ade 43T 28 olF 97 chemical
mediatorE°] W&Ho] 39 mesenchymal cellE&9] proliferation, migration %
differentiation o] A3 AYHF YA Fo] FA3] doju} o|F A= 7]|He] §
Afe 989 o) B 4 Qg T3 HAASde &4E 2FE KT F e
undifferentiated celle] glon §4g M X vf$ £317F ZE chondrocyteZ o] HE
£ " A@¥ proliferation ¥ £3FA=29] migrations 22Ut A FAA SN &
A% =y FAAYA chondrocyter matrix A4< ol=F= F7MZ § Jovt &35
2 {2 g9 FE-3 matrix A9 F7He HolA] ¥t

B. Osteochondral Defect

Subchondral bone7tAx] #58 A& €49 7% subchondral bone Z&ERFAA 28,
fibrin clot 34 2 dZuh3e] dojuin olo w& 3% ¢ 718t A ES] migration,
proliferation, differentiation® #&¥ 4 Y& G¥d Eo] Rul= 1 7]Ao] FAZHA
. duideg FASEE FALE YRR 22 X{EY. a8v ASTEENTE 833
AFHE A4 T3] =80 dFHERNA o]=F =9 hyaline-appearing cartilage”}
I/ = AT dRE AdFe HARRI= ¥4 #FHo] hyaline cartilagest
fibrocartilage?t &7 EA& e GBS HolA ®oh. Aol A uket
chondrocytedd RJY MESFE Z0|E3, hyaline-appearing matrix®] %% #4ast
o Y Af8 He F 3 fibrillation® WM.
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