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g MiaOZEM, SRREERRT 52KF, @ Kib7, HAS2, HASS LB O 4, &%
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+0.25, 469+0.25, 4.77£0.26CTH -7, KEF TR, HEBEICHKL CHAREHO 70747
U7 v, Typellcollagen, HA OBEMNEZ -7z, TR b—¥ ZHBOBHER, aggrecan D5 #H)
AR TEMAER L 2. £ 72 KieTHHEMEES HAS2® 3 ® mRNA EBEERIHML e, [EFIC
ST ORBEERBEOMEMERL 7208, 3EMOEZ/NEI -7,

fhah D HA ®F, REoREMEAZAL, EOEEE2RT/ T A -5 2R 25—, BEER
TNRIA—F R EFILTED, OA HBICHT2ERQIFELE &5 LT 5 AR BN

INMESYIN 2 g

I C & IC

ZIRHERBEEAE (LIF OA) EEICKRERATIC
B AWM b L X, RHZEL, mE, &R0
BRBEOEEMNITFERE%E S LICRETIEN
B TH B, REICHS MR IFE, BECS
FA5eT7 o CUT HA) AROKTARE
MBI 2EIEEARIZL, BiZEHiE~D#
RKEBAFEMR DV ZRIT & > THE U RAEHEY A
MNAUBEREREESERBLCToT T —
YrmBELESEY, E< M) v 7 ZEWHEL
THREZEN R T 5.

OA O BfiEANERICHN Sh b ERICIE, 8
WITRREN R A RTRITRER T o K&, M
DEFHEGEEMEMIET 5 HA Mb 5. MiE
WEENGECZE0MEIRITE»H 24571
IR RS 02, WIshEdid B K, in vitro ®
& TIE, aggrecan D& BHNFHINEF I8 Bk iz
IZ& 5 HA OEBRIMHIER 2 H 5 2 &g &
hTE Y, HEE5IC X 2 HREEEO MR B
INTHEM —FHHA R, $HRFEHEITILH 3

FEEE O D50 % 324 5 43, BIEIIR O HaipE 4 ()18 &
HERBEMNHBY. 3L 6y HOEWHKER
TRFuAf FERET S E, HADFRERTH
ZLOMEYSH B, HA (FBEHIR PkE MRS
EOBREIBRKRSDO—D2TH O, &F A DB
o HA #%132.5~4meg/mLY TH 5. Akt
KRNI AR THRDPTWETHEED D,
ZF oA Noto8FEEI~T, RIfERNRD
BN EMFEh TS, ThETd HA 8H
DOMRAEEMN T BHEINH D, HA HHO %HE
DELMESIN TN ED, ZOKFRLTLLY
5T,

EE 513, v FO0A EFINVOBEMEMEREIC, F
¥4+ 227077 Da @ HA %% SUVENYL % %
W E Synvise ZREHEL (F1), £
BAERNT, HA KX 2HBAEORELR, &K
BEBOESL, &SIV EFY V7O REk%
MR AT Fm L 7. 2B S RIOMEHIFFIZ HA
TREEIC O W T IBEEE O R FULITiTLY, 2
BEO HA #HDZEIZ>WTRER LA L.
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1. 93 FOA ETIWVOMEH . GRESOMEDE
FMZ, 14~158%® Kbl : JW (SPF) %7+
F () oLBEMAEE AN UMEIRH B L UEH
WS AETT> T, OA EFVEERL .
2. HA®REBOHS ) - HA®REORE, R
b Mk 2 BEEARICHE - 72, SRR n
T, 3H,5H,7HD 3@ A TG L, HA
BESRAER TS5 HMEMRE L. £722h
WS TR B 25 HASER L7, ‘PSR
27007 Da @ HA BH| 2R = — )L o3 1 7 L BaffiE
26mg (P A RER HKFE) (LT SVE) %
0.ImL/kg DHEBTHi#%0B»520HELTHH
MR 5 MPBEEI IS L, U5 TFEN
60077 Da ® 22485 HA (Hylan G-F 20) ¥ &
2774 AR BMEIE2mL FEAT 7 — < (#k)
HH) #0.08mL/kg DHETHi% 0 B 5108
FCH5 AERT3MIEEHMNRE LcE, 8LU
REtExfig & L ARAEKE0.1mL/kg OHE
THit 0 B 520H £ ¢ 5 HRIMRT 5 I BIEIN
WS LB O 3EICA T, ThEN13HEA
Wiz (F2).

3. MY oresd  Fi - kEMEESHEL
T ABOEMEME = A7, ik, Ao
KIEE EIEE % 10% T iEREE Fv< Y v CEE
U, RIBMSEEENZEITY, 10%EDTA &
(pH7.4) THeIR#%, 857 4 U %2um THE
gL, #ERUREERL K.

4. HE R o5 KRG & RE MY R %
FE %R & L, OA cartilage histopathology
grade assessment*grading methodology ¥ & i

93

ELTEBEEEASHL k. kBEERS % ERL
TEHRHIT, ¥75= -0 REOMIC, typell
collagen * aggrecan % Rkt ¥ <, HA X
HA #&%EH (HABP) 1T & % i gm %17 - .
REOEME I, aggrecan D Wi % gL
¥C, 7R M= ZHMIEE TdT-mediated dUTP
nick end labeling (TUNEL) #: CFl L7z dkE
Hilao v 7Y v rRRE, MasgEE < —7n —
TH 5 KieTMIB-1)BHMlaEE/L, e7 e
VB4 B TdH 5 hyaluronic acid syn-
thase(HAS)2 & 3 ® mRNA DO#H %R A 7.
HAS2 & HAS3 ® mRNA O HITIIFEHISF O
555 HO Yy FoMfiEH . HEHgROE
BHZICIEAY VX DPT0E Wz, K HIED
FMILI  To®BD TH 5.
OB B OE & | REHBILE IR 5 7
4 V%, 0.03% H*O+/* % /) — IV THEEIL
* ¥ —¥HIE%E =R T304, 10% ™ <IiliE T
FERF RN E I BRA ML IE % =8 T3051T - 78, —
RYE DRI EIT » 7. ZIRFUKICHE
biotinylated anti-mouse IgG affinity purified
made in horse(VECTOR LABORATORY INC,
CA,USA) ZHu . typell collagen D HIZ
IE—IRHifA & L T anti collagen typel alpha 1
chain mouse Ig Gl (Acris GmbH, Dreieich, Ger-
many)%0.1%BSA %4 PBS T200/5%HR LT
AV, 4°C, overnight THIG X &7z, —IRUA
RIS DHTIZ T 2 % proteinase K A TEiR
T155 M ORI % U7z, aggrecan DR HITIL,
—RPifAE LT ACAN “aggrecan mouse anti-
human monoclonal antibody (LSBio, Seattle,
WA, USA) % PBS T25 f&mWR LTHWL, 4°C,

K2 WHROEDLT
n = FRBAE R NI S E= B
®ON BSHE REGLW B (25 8) ()
5[]
HE| 13 EEREX (#i#%0. 5, 10, 15, 208) 298
cm 5@
SVE 13 AR=—JL(SVE) (#itk0, 5, 10, 15, 208) 2°H
SYN 13 HAIEZRZ(SYN) 3@ 258

(ffi#k0, 5, 108)
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over night TRIGE ¥, —RIUERIGDHIIZ
5IU/mL @ trypsin (FIOEAEEETZE, KER) %H
WTERT24 M, ¥5i22U/mL @
chondroitinase (ML, HE) 2HVLTE
B0 Mo EE =i L 2. HA ORHICIE,
bovinenasal cartilage IR D & 7 )L o & bind-
ing protein (HABP) 9% b4 F U483 L 7z B-
HABP (AELZEITERH) 2fu7c. HABP KX
JEDFGZ5IU/mL D trypsin 2 H W THEETL04
i ORI 21T - 7. LA Coiliiciy ABC
¥v b (VECTOR LABORATORY INC) %*H
W7z ABC %, £12133.3” Diaminobenzidine,
tetrahydrochloride (DAB) (DOJINDO, ¥i)
BILEICEER L7,

OB OZEME | —IRVUKFI O KIGE X Uk
RRIG, £D%D ABC RIG EFEBIZONTIRO
LREETH 5. aggrecan S IREEY) O HIZ I,
aggrecan M aggrecanase (ADAMTS5) DR
5 TR UICBRIZE U % aggrecan BT O N
K& FFRMICRHT 5 BC-3fAY (ACANS
aggrecan BC-3 (in vitro research, San Rafael,
CA, USA)) =M. 1%BSA %41 PBS T
100/ IR LT —kyufk & U, 4°C, overnight T
RIG & B, —RIUVARIGDHTIZ5IU/mL @
trypsin % H WO CTEIR T2 METE 21T - 7.
7R M=y ZHilEo tizid TUNEL (TdT-
mediated dUTP nick end labeling) Z4fai% (Apop
Tag F v b ! Chemicon International Inc.
Temecula, CA, USA) %7z,

@UVETY VISR MEWE~—/—ThH 5
Ki67(MIB-1) O# iz i3 —kHifA & LT, mono-
clonal mouse anti-human Ki-67 antigen clone
MIB-1 (Dako, Glostrup, Denmark) % PBS T
50f%F R LT, 4°C, overnight TRIG X+
fo. —IRGUATTO RUGE & CZIRTUE, £0HOD
ABC RIEEFBIT>LWTROLRAETH B, —
RVPARIGHICI0mMM 7 = VN y 7 7 —
(pH6.0) 1Zi#iE L T microwave (H171500W) <
2053 M 3 B BTG fLALER 2 5 U 7. 70 situhy-
bridization IZfW 7oy ¥ HAS2 & HAS3D A
) 2 DNA 7o —713, Ohno S5O|EP = &
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W—HWZE LT, UTo50ER =791 L, B
KBTFHE (IHE) 12 THRHPLC THRE X
N7z DT, DIG oligonucleoti'de 3’ -end label-
ing kit (Roche Applied Science, Mannheim,
Germany) TV I v = v 2E#LIcbD %
Huvzz, HAS2®D anti sense probe : SAACTTG
ACA TGT ACA GCA CTG AGT AGA GAG
ACA TAA AGA CCATGA CGATA 3 ; HAS2
@ sense probe : STAT CGT CAT GGT CTT
TAT GTC TCT CTA CTC AGT GCT GTA CAT
GTC AAG TT 3'; HAS3® anti sense probe : o'
GAA CTG GTA GCC TGT CAC ATA GGC
TGC CAG GAT GCC ACC CAG CAC CGC CA
3'; HAS3®D sense probe : 5'TGG CGG TGC TGG
GTG GCA TCC TGG CAG CCT ATG TGA
CAG GCT ACC AGT TC 3.,

in situ hybridization %1%, Micro Probe
Staining System (Fisher Scientific, San Fran-
cisco, CA, USA) AP - Fast Red iE®ic#L, /»
A 7VF5A4¥—Y 3 vOBERME4TC 2HM&EL
f: 14).

# O

1. 4375=>-0%f, typell collagen, aggre-
can, HA 8 X ¥ aggrecan S REMIZ DT,
KEEE, K5 zhzeho R—B&imo s il ofE
e G EIAL, NI OIEGEIRE IMEFIM & L,
MR 2 IS T A Y v /32 DPT0EA LT
12537 Wi 3R CHEREMHE Lictk, EGME Y 7 b
Photoshop CS6 (Adobe Systems, San Jose, CA,
USA) OEEIFHTHEE% L Thmm X 5mm D —
7E AT O et il %0~ 255D 256 B I 12 B k>
DU, SEIERIC 5 FEFAEBIR L TE L, FEE
EIREGEIE 0E LIEEMLE 0 ((BEEY
P — G ELAL) IEEEAL) %K, TDF
¥4 i T arbitrary unit (arb.unit) & U, b
ERLUTFMLUAL (B 1).

2. TR MV ZHE, Ki6THMEME, HAS2®
L U HAS3® mRNA BPE#ilaE, 400f% (High
power field ; HPF) T 1 5 2%47- b OB M &
REMRERE SREAY v L, FHLTHE
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1 Arbtrary unit DR H

¥ 75 =00 Betek Gl G BRI arbtrary unit(arb.unit) DRHFER U7z, LM FEEEE A0 - 15
EHTH3. MoOOTH - 76 A~D Y2 SmmX 5mm O—EMmMEE BIELIZ » e DE&R
LU CH BB JIE L, arb. unit=(B-D)-(A-C))/(A-C) 2R L £ O-FEfE%E fu 7z,

£3 BEOHBFEN Grade

KERE K4
B *tHR SVE SYN *IHR SVE SYN
N 13 13 13 13 13 13
%= D Grade average 469 435 438 481 469 477
SD 0.25 0.43 0.30 0.25 0.25 0.26
S |
| p<0.05 |
p<0.05

KEEF OXIEFE SVE B, MHEFE SYN HOMICHEZE (p<0.05) & shic.

FEREW U, 7R M= 2z 0TI EE
ERAL & FEBEERAL D A R DR FE S AL &
#1 v b L7z,

3. AEEREITIE Wilcoxon OFF S IEAL I
T,

¥ g

1. Hematoxyline-eosin (HE) Zfad LU+ 7
=0 RBICLZHE D SBHOKEE & KT
1, 2THMID RBHBOBENELL, UbA
DEEFREFOPIEE D SIKE TENEICEL T
W7z, OA cartilage histopathology grade as-
sessment *grading methodology? &£ &4 L TH
U7 Grade 1¥, KBEET, W HA &58»

MR IC L CHBEICED - 72 (p<0.05) (£3).
BECTIHEEZEIR SN G M- bOD, KERE
LR TH -7 (R3). i HAKRER
DORERE EFTid, SRR, kM
D75 AT =TT BEEN.

2. BEERERS 7520 ORmti
arb.unit A/NZWIFE EIRFENKE L, HEHO
TarA VA VOREENDIENI EERT.
KEBE D arb.unit (&, SVE BBt E L O
SYNEEE H# LAEICKE < (p<0.05, p<0.01)
(F4), £1EBITBOT b, SVE Bt BEts
FUSYNB LK LUAZWMEER LA ().
typell collagen Ti¥, KI5E, KBE&bIT, fl
DNFDENKENIDIZ 3B THEEMNG
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Mo fohl, HA B EBEORE OIKTE L, tiREt
LODINEMoTz (24, K 2). Aggrecan Jefalk
12, SELETOKBEE EEED arb.unit 25—0.8

R4 HA X2 REHEEOREDR O M

= F

[y,
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BERF A7 (F ).
HA Z@tE T3, SVE B 48, XHEFP SYNBf &
L Lciggksh, SVE B o Mgk a5 2t

B4 arbunit
KRB [
B Eofii SVE SYN *HR SVE SYN
N 13 13 13 13 13 13
HI5= -0 BHDBTE average -0.55 -0.39 -0.58 -0.52 -0.43 -0.58
SD 0.15 0.13 0.16 0.18 0.13 0.18
L [ | L

p<0.05 p<0.01 p<0.01
type I CollagenFBHDETE average -0.71 -0.65 -0.73 -0.81 -0.59 -0.64
SD 0.15 0.19 0.12 0.72 0.17 0.15
AggrecanFEBH DB TE average -0.86 -0.83 -0.85 -0.93 -0.92 -0.92
SD 0.06 0.14 0.14 0.03 0.04 0.05
EZILOVES(HA) 2 BHDETE average -0.79 -0.65 -0.65 -0.81 -0.64 -0.68
SD 0.21 0.16 0.22 0.20 0.18 0.26

arb.
1.4

1.2

1.0

0.8

0.6

0.4

02

0.0

FT75 -0 FEHEOR FEICENT, KEESOXEEE SVE £ & DRIC p<0.05, SVE £ & SYN # 0
I p<0.01 THEENED SN, BED SVE#EE SYN HORMIZDH p<0.0l THEENED Sh i,

.unit

I
r_
i

arb.unit

1.4

1.2

1.0

0.8

0.6

0.4

0.2

0.0

2 Typell collagen ® Gt K FE

KErs57 KWE, £757  KE
£SD T/R L7z, arb.unit 25K & W iF EIEEEIR L EELR
DGEPERK E 7w, Typell collagen HMETF L7z 2
LERT. KBEFTIR SBEOZEMB O, [BE TIXHA %

——

arb.unit %-FH1ff

58T Typell collagen @ AR ICH~INZ Sh
Tz,

xt B8 SVE

SVE

SYN

K3 HABP 2z k7o v (HA) OHlfkgmlg

oo xtiEEE, I SVE®, £ SYN # KEEOBERM (4004%) %2l LT/RLA SVE Bk LU
SYN Bf i3 xtiBat s b~ & h .



BEIRY) »<F, 27: 51~63, 2015

D2BIVBEEI LTV BREFEESh (K
3). arb.unit X KEBE, BEE i, STREEN
—0.8F 2, HAB MW — 062 CTh -7 d8, 3 EM
WCHBZER -7 (F4).

3. BBOEME ; Aggrecan S REY O Gt
I BEEMINZ VT EBEN A DT, arb.unit
MREVZEEMESRE O E M L, IR
KBEEERECHRABEDEAE /RN, SVER
ESYNBEETIE, EbICKBENEELD/hEL,
KEBE T SVE Bt BEERIC 0 LARICEM (p
<0.01) TH-7z (FE5H, H4). Khgg ot HE
M EEEITIE, FEBEEE LT HAREHD
7R b= ZMREAOBHEIMEL, HAKER T

o7

7R =y 2kl ShifERTH -7 (FES,
5). —HBEETE, 3HE2THREEOME
A U7, 72 HEEENL, TRIEBAL & GBI %
g sE, KRG, BEEbICHHEEMD 7R
b= ZBHRNEL, Z OMFEMIIIEHICHB L
Tz (%5, 5).

4. VEFY VIR Ki6TO MR EE L
TokER (K 6), KEEEE &bz, SVERMN
XHHBEE® SYN B L LR ICE WBHERER
L7z (p<0.05, p<0.01) (B 7). HAS2 R U HAS3
® mRNA O %K 8 1T/” L7z, HA&ER
DO KBEE O HELLTIE, HAS2, HASS & iz, xt
MR B L CE e R L (B19,10), i

x5 WEBOEMED M
KERE (4
pofis SVE SYN *iHR SVE SYN
N 13 13 13 13 13 13
Aggrecan MREMD 2B average -0.06 -0.45 -0.25 -0.07 -0.05 0.13
B3 arb.unit SD 0.54 0.26 0.41 048 0.49 0.34
FiHE b Average 146 6.2 73 102 75 136
) 19.4 8.0 7.1 48 5.1 15.4
FRE=DR o A e Average 34.8 16.1 15.2 19.5 185 20.5
gtk SD 27.9 117 8.4 13.9 13.0 20.1
B HtEE% mEE Average 26.1 9.8 12.8 16.6 138 10.8
SD 15.3 6.2 7. 9.2 10.8 7.3

KB DEWE % aggrecan D IREMD Fetath & 7 K b — o B OBHER DL SFEM L 7. arb.unit A%
RKEWIFZE aggreman DAFBREMHZ N EA2RT. KETIE SBHICENT LY, KBEEFTIIRHEBRHOD
arbunit BMKE ., THE b= BB ORI, KGO PREERL CHBRAEZICEMETH

-7z,

arb.unit arb.unit
1.0 ¢ 1.0 ¢
0.8 ’_____““’“ 08 -
06 | | 06 |
04 04 |
02 02 |
0.0 00 |
-0.2 -0.2 |
0.4 0.4 |
-0.6 -0.6

.0.8 -0.8 |
-1.0 . . ., -1.0

{88 SVE SYN *{E8 SVE SYN

4 Aggrecan MO gtk 0 LR

k7S5 7 Kigg, H7 757 KE, FHHELZSD T
AUz,
KEEHF OXBRE & SVE HOMIZp <0.01THEE%:
A,
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70 % p<0.05 70% -
60 | ' 60 I
50 50 F
40 ’: 40 H
5 ] ; 1 |
30 ) : 30 F r 1T
; | v ¥ : i i i 1T 7
20 || P 720 ¢ i e ¢ © | I
ol * T 1Yl e Ll ey
N 2K BTSN A 2
o - 4 % 0 o :
O T e | o [ | o [omn [om | Tom| | sm] om ] ove | ] ove | ovn | som] e | 58 |
SHEE | SVE | SYN | SR | SVE | SYN | BR | SVE | SYN KB | SVE | SYN | XER | SVE | SYN | XfEB | SVE | SYN |
FEELME wMEE | @ESE | FEEME | ORI e |
X5 7Rb—v ORISR
k757 KWBE 757  KE FHiEESD TRLUE.
KIEE o FRERAL T, WIEEEE SVE #HOMIC p <0.05THEX A 12,
B : ‘
s T et ™ ‘
. ﬁ . -.. . g ol e ph 2
’ e ) i ; » y - & {
- i ) 'S 8 = . S,
s .' .r" -"; - s . /A
b !\‘. 3 o ‘: a*’ ‘
- > 1'\"' . 3 i . -
' : o s i @ 5 ;
6 Ki6TofEmkgems (4006
KEEFEFNR U7z, £ oxtigeE, o SVE 8, £ : SYN &, BHiiax K TRUL.
"Mﬁ 0.05 0.0! i
HPF <0.! <0.05 HPF < <0
140 ,__|p |—|p 148" |ﬁp e ,—p = | 7 Ki6TRHAn fakk
= 120 757 KWBE ALY ST B, FEMESD ©F
100 100 - uie,
o . KB OBHEBI BT 5 k6T B PRI O Fi
T - _ W3 2£56.6 (il /HPF), SVE #87.4 (il /HPF), SYN54.1
o 1 o . ® % (fd/HPF) T, %M & SVE BOMIC p <0.05, SVE
@i 1 5 4 I BE& SYNBEORIC p <0.05CHER AR, KF
- T3, *IREES1.9 (fA/HPF), SVE #76.3 (&l /HPF),
20 20 SYN #50.2 (ffl/HPF) <, #IR#EE SVE BEOMIC
o g ‘ _ p<0.05 SVE#&E SYNEORMIZ p<0.01THEXS

Potic] SVE SYN Fogic] SVE SYN .
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8 insitu hybridization IZ & % HAS2& HAS3®D mRNA O

/£ £ HAS2 antisense probe % Ml 72 BiPE(%, % E © HAS2 sense probe % i 7c B 1%
/£ F 1 HAS3 anti sense probe Z f 72 BitE(%, AT : HASS sense probe % 7o 2%
sense probe & AW 72381213 HAS2, HASS & b icpfa s s o MR S hie.

% %
9 90
80 30
70 70
60 60
50 % p<0.05 50
40 40
30 30
20 20 %
10 % ¢ 10 } L]
0 ¢ 0
-10 -10
*HBE SVE SYN | XBE SVE SYN B SVE  SYN | %fBB SVE SYN
FEEEEAL HEERL FEEEE BEEAL

9 HAS20 mRNA OGHE#E

AR KBEE, A EE, FEEESD TRUL.
KBEF DBEIRALICH T, WHEEEE SYN BEOMIC p <0.05THEEZS Hn i,

59
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%

90 90
80 80
70 70
60 X 60
50 0 | @ l
30 i 30 | | 1 i
20 T § 20 1 T § %
10 e 10 +
0 L 0 i
-10 -10
BB  SVE SYN | XfHB SVE SYN WA SVE  SYN | XEB  SVE  SYN
FEE AL BESAL eSS SR
10 HAS3® mRNA OtEHR
AR KEEE, GRS, FEEESD T/RL.
KBEE, BEEHICHEZRIFADONE L - 0h, KEFOHBERTIZ HA #

SREASH BB e BT R A& CMEIE AR L7z,

HAS2iZ X HREE I L SYN BB E IS Mo 12
(p<0.05). BEDOEELLD HAS3 S AR IBEE
S LT HA #5805 WEER U (K10).

% =

OA iTxt3 3 HA O EHiN 5 2sBa iR o #hiH
PHEEEE S, BEMCIEND S &138L
WHEENTELD, OADSTHL, BEHY v~
F BE A OB N5 IR RE T KGE O UGE
L, HEAFEHEORFZICORENH 5 LHE X
NTNBY BMERICENTIE, 53 hiz HA
DEEHIREOEBHE TRET B EPY, T
FTATN A BT ORBICEE T B A EEH
7 EHARERERICE S HA WA ORE M
G ST &, —H CERRMZZHREE I,
BEREMSOMEMOFEY X BREMRIC
O I 2%/, KPR TIE OA T ILEHL
T, £ N TORBEZR LB EMNS iR e
U, KIEBBICB I 2GERMO Y oTt )74
Vv OIETEIR, SVE B2fbo 2B LV RETH
% EHFE SN, Typell collagen, aggrecan &
HA OIETFEICII3BH CHEENZD Shiih
- 7oh8, HA B 5B B L » HA BB LR
7 U7, ShloeE cERbE e HA 2REME
FICk > TEHRENICERFELIZb D), HEITk -
TRE LIS Dh, REMIIZE > THITEK

AN bDOMEERTE L, UL LB ST
®LT, HA®ESE T3 HA Of, typell colla-
gen ¥ aggrecan DR GEN -7 En 5,
BRI T 2 REMEAEEMIT2HERT
HBLEZ 6NE ZOEFITONTIE, HA M
REHBNTREEEOMD S EFEE LD,
WHRBES RTEEURS THEIEMSD
HfH 5N B, aggrecan WA OE &L, 3B
DIEE CTERRBD 1L - 7hs, KERE T igEE
& SVE BHOMICHEEREERZ DL, TR
— ¥ ZHIBEUC BT xR & SVE B DRIC
FEEMEDONIZZ &, HABKIORER
KEBB Tt UCEREMGIT 202 R LU
EEZD. WwUIEIC X 3ER OA EFP
E b relapsing polychondritis T, #&EDZE M
EHREMIEOT R M=y ZHBLOMIZIE O HE
MHBHIENREVDINTEY, kEMED T
R b=V RO TIREBEMENEL 52 &80
5, KE&E O HHERAL CHICHIBBEO 7 R b=
ZABEASEIAN U 7o fE R, o i 5 Tt
BEOLEMNEITT 2R %, 72 HA B 58
TITREZESIIH X0 2 ATEEME 2 HER & v 72,
Fas =35 & LR Tld HA OEEXST R b
—V ZOHHRAET 8%, HA OHMEPHRM
W& - THRBMIIZE TS typel collagen
aggrecan DERHFHEEIN B Z LoiEEEMEE
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AOTHEREIhTWEY, KPFE Tk, MEiNE
5 U7 HA ®FIPEEMENICB I 5 HA G5
TLEIC ST AT REMIC D W TRET B 72T,
HAS2 & HAS3®D mRNA O#H %3472 HAS2
137 2x10°Da OFE5S T HA %, HASSIZ 1X
10°Da @ HA = &8 %%, HAS2,HAS3OD
mRNA O FEESKEHEEE iGN 5 8 H
BICREMEISET 22 &Y, HA » CD44%EAH L
THRERTFZHEREZEEAT 2 /i 2R T
BIEBMBEINTNBE I E,S, HAS ©
mRNA Ok EMEOBERTY) €T v
TMRERMT B EEZ 1. SROHBFHERTI,
BEMD 5 4 — VK& L, HEMIEEERDE D
izt s, SHBEBELE L, HARER TR
HAS ® mRNA OB E #2255
Shtzc. BT Ki6THHMa% & KEEE o s
PLTXIBEEE SVE BEE ORICHEEENTD S5 h
feZ &5, HA BAIREMO L ) €7
VTR ERT S ENREENT,

& Ei

EESOWMETE Y F OA EFIVIC 2 FEEH
O HA ®H=KEHEE L0 b, 25 % 0 Bfi%
T, BEOREDR, BEOEE, VETY
VB 3TH IO W TR B 0 RS
T o7z, KEEE, BBE BICEERMLOS 4 —
UDREL, HEMENELCRY LcREETH
S ENS, BEHOBOERZINE L 572, UL
L, KEBE CRHAEZENE SN 3 FHIIEENE
5722 &S, HA BER I KBS O 5ED
BRIRT 2 REME SR S hic. 5 U7z HA SH
RiEORE, BEORRICELE 5T HASD
FEAICHEET 32 B E TE ML, B, HA
ARSI, AREZERLIHBRIIB0H
DO, BB ERTI EMNERMICEIAS O
fo. AEBZLH O, EFHIRohTns I &
MO HBRFNBLETH .
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ABSTRACT

Mechanism of the protective effect of high molecular weight hyaluronic acid against cartilage de-
generation

Mari Harada?, Miwa Uzuki®, Naoki Ishiguro®, Katsuji Iwadate®, Takashi Sawai®®

DDepartment of Pathology, Iwate Medical University, School of Medicine, ? Faculty of Medical Sci-
ence and Welfare, Tohoku Bunka Galkuen University, ® Department of Orthopedics, Nagoya University,
Graduate School of Medicine, ¥ New Drug Research Center. Inc, ®Sendai Open Hospital, Sendai
city Medical care Center, ®Department of Pathology, Tohoku University, Graduate School of
Medicine

Purpose: The therapeutic effect of hyaluronic acid (HA) on osteoarthritis (OA) was assessed in Kbl
rabbits by histopathological examination.

Materials: An OA model was prepared in rabbits according to Ishiguro’s method. Then an HA
preparation (SUVENYL' HA [ MW 2.7 million Da] or Synvisc® HA [mixture of cross-linked HA
prepared from rooster’ combs]) or saline was repeatedly injected into the left knee joint of the each
rabbit Knee joint tissues were fixed in 10% formalin and paraffin embedded specimens were rou-
tinely processed for histological examination.

Methods: The therapeutic effect of HA on joint cartilage was assessed from the following three sets
of parameters: (1) maintenance of proteoglycan, HA, or type II collagen; (2) degeneration of the
extra cellular matrix and cartilage, assessed by observing aggrecan degradation products or apop-
totic cells; and (3) remodeling evaluated by staining with Ki67 or detection of hyaluronan synthase
(HAS) 2 or 3 mRNA.

Results: The histological grade of OA for the tibial compartment was 4.81 + 0.25 in the saline group,
and 4.69 £ 0.25 in the SVENYL" HA-treated group, and 4.77+ 0.26 in the Synvisc’ HA-treated group,
while the grade for femoral compartment were 4.69 + 0.25, 4.35 + 0.43 and 4.38 + 0.30, respectively.
The residual levels of proteoglycan, type II collagen, and HA were increased in the femurs of the
two HA- treated groups compared with the saline group. In addition, the positive ratio of apoptosis
and aggrecan degradation products were significantly decreased in the HA-treaed groups compared
with the saline group. Moreover, the number of Ki67 positive cells and the expression of HAS2 and
HAS3 mRNAs were significantly greater in HA-treated groups than in the saline group. In the
tibia, the trends of these parameters were similar to those for femur, but differences among the
three groups were smaller.

Conclusions: Efficacy of HA was demonstrated by a reduction of parameters indicating cartilage

damage, and an increase of parameters indicating a remodeling effect on cartilage.
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