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extracellular matrix. Thus, the mechanism for
healing and self-repair, including cell mobiliza-
tion and infiltration, is unlikely to occur, even
when articular cartilage is impaired or degenerat-
ed. To repair articular cartilage injuries, various
treatment methods have been attempted, such as a
drilling method (Mitchell et al. 1976), which is a
bone marrow stimulation method, a microfracture
method (Stedman et al. 2001), periosteal/
perichondrial transplantation (O’Driscoll et al.
1986), and mosaic plasty (Matsusue et al. 1993),
but no method has been established. Regenerative
medicine for cartilage tissue repair utilizing cell
culture techniques has recently been investigated
worldwide: transplantation of cultured autologous
chondrocytes (Brittberg et al. 1994; Wakitani et
al. 1994; Ochi et al. 2002), and chondrocytes dif-
ferentiated from tissues other than cartilage, such
as bone marrow, synovial cells, and adipocytes;
however, problems remain to be resolved: it
requires two separate surgeries for cell sampling
and transplantation, and long-term maintenance
of the characteristics of differentiated chondro-
cytes is difficult. For these reasons, repair with
complete hyaline cartilage has not yet been con-
firmed (Benya et al. 1982; Sohn et al. 2002),

As a basic study on regenerative medicine of
cartilage tissue aiming at future clinical applica-
tions, we focused on tissue stem cells (mesenchy-
mal stem cells) present in adipose tissue as cell
supply sources other than chondrocytes because
they have high proliferative ability and the poten-
tial to differentiate into various cell types, such as
adipocytes, osteoblasts, chondrocytes, myofibro-
blasts, and nerve cells (Caplan 1991; Pittenger et
al. 1999; Yamamoto et al. 2007). In this study, we
isolated adipose-derived stromal vascular fraction
culture cells (ADSVFs) using mesenchymal stem
cell markers, and investigated the differentiation
of highly pure adipose-derived stem cells (ASCs)
with no contaminating vascular endothelial cells
or fibroblasts into chondrocytes (Halvorsen et al.
2001; Kino-oka et al. 2005; Xu et al. 2007).

MATERIAL AND METHODS

Cell isolation and culture of adipose tissue
Cells were isolated from lymph node-excised ingui-

nal subcutaneous adipose tissue of ICR mice (4 weeks of
age, male, 18-20 g). Briefly, after collagenase treatment,
hemolysis, and filtration of adipose tissue, the sample
was washed with phosphate-buffered saline (PBS:
Sigma, St. Louis, MO) by centrifugation. The cell pellet
was cultured in Dulbecco’s modified Eagle's medium/
Ham's FI2 (DMEM/F12, Sigma) containing 10% fetal
bovine serum (FBS, JRH Biosciences, Adelaide,
Australia), 2 ng/ml basic fibroblast growth factor (bFGF,
Sigma), and 1% penicillin-streptomycin (Sigma) at 37°C
in 5% CO;. After culture for 24 hours, cells adhered to
the culture dish were further cultured as ADSVFs for 6
days. All procedures were approved by the Education
and Research Center for Animal Models of Human
Diseases of Fujita Health University.

Immunohistological staining of adipose tissue

ICR mouse subcutaneous adipose tissue, including
inguinal skin tissue, was excised and rapidly fixed with a
rapid tissue fixative (Super Fix KY-500; KURABO,
Osaka Japan), which rapidly fixes even adipose and eye-
ball tissues, and paraffin-embedded sections were pre-
pared using the standard method (Yamamoto et al. 2008).
Sections were reacted with the following primary anti-
bodies of mesenchymal stem cell markers: rat monoclo-
nal CD90 and CD105 (Thy-1 and Endoglin, respectively;
eBioscience, Inc., San Diego, CA) antibodies and rabbit
polyclonal p75 neurotrophin receptor (p7SNTR, CD271;
Chemicon International, Inc., Temecula, CA) antibody.
After washing with PBS, the sections were reacted with
Alexa Fluor® 488 (Invitrogen Corp., Carlsbad, CA) as
the secondary antibody. DAPI (Vectashield H-1200,
Vector Laboratories, Burlingame, CA, USA) was used
for nuclear staining. The sections were then observed
under a microscope (Power BX-51; Olympus, Tokyo,
Japan).

Flow cytomerric analysis

Cells immediately isolated from adipose tissue or
after 7 days culture (ADSVFs) were subjected to cell
surface marker analysis using a cell analyzer (fluores-
cence-activated cell sorting: FACS, FACSCan, BD
Biosciences San Jose, CA). The cells were reacted with
primary antibodies of CD11b (Integrin-aM), CD29
(Integrin-f1, Chemicon), CD31 (PECAM-1), CD34,
CD45 (leukocyte common antigen), CD90, CD105,
CDI106 (VCAM, Santa Cruz Biotechnology, Inc., Santa
Cruz, CA), CDI17 (c-Kit), CD133 (Prominin-1) (all
were purchased from eBioscience, excluding CD29,
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CDI106), p7SNTR (CD271, Chemicon), and Sca-1 (Stem
cell antigen-1 /Ly6, R&D Systems, Inc., Minneapolis,
MN). After reacting with antibodies at 4°C for 30 min-
utes, the cells were washed with PBS, followed by a
reaction with the secondary antibody, Alexa Fluor® 488,
at 4°C for 30 minutes. After washing with PBS, the cells
were analyzed by FACS. These experiments were
repeated 3 times.

Cell density in differentiation culture

The initial cell density for differentiation into chon-
drocytes in culture was investigated. After ADSVFs
were cultured for 7 days, cell density was adjusted to 1 x
10°, 2x 10, 5x 10°, and 10 x 10° cells/ml. Differe-
ntiation into chondrocytes was induced by cell centrifu-
gation and pellet culture (pellet method) in chondrocyte
differentiation medium (CA411D250, TOYOBO, Osaka,
Japan) for 20 days, and the influence of cell density on
differentiation was investigated,

Magnetic cell separation

ADSVFs were labeled with rat anti-CD105 mono-
clonal antibody, and reacted with microbead-labeled
anti-rat IgG antibody (Miltenyi Biotec GmbH, Bergisch
Gladbach, Germany). The cells were then separated into
CD105-positive or -negative cells by a magnetic-activat-
ed cell sorting (MACS, Miltenyi Biotec GmbH) method
using a magnetic column,

Cell differentiation into chondrocytes

CD105-positive and -negative cells separated by
MACS were adjusted to the cell density of 5 x 10° cells/
ml, and subjected to pre-differentiation culture in
DMEM/F12 medium containing 10% FBS and 2 ng/ml
bFGF for 5 days. Cell density was then adjusted to 2 x
10° cells/ml, and the cells were cultured in the presence
of 8% FBS and 2 ng/ml bFGF for 2 days, followed by
medium change to chondrocyte differentiation medium
(CA411D250), and the cells were cultured for 20 days.
Control cells were cultured in DMEM/F12 medium con-
taining FBS and bFGF for the same period.

In addition to the typical chondrocyte differentiation
method, the pellet culture method, involving culture by
seeding cells on atelocollagen gel (KOKEN, Tokyo
Japan) (gel-coating method), in which chondrocytes
proliferate while maintaining their characteristics, and
embedding cells in a gel sheet (gel-embedding sheet
method) were also performed as alternative culture
conditions for differentiation, and total RNA was extract-

ed from cells cultured for 20 days (High Pure RNA
Isolation Kit, Roche Diagnostics Corp., Indianapolis,
IN). Total RNA was subjected to quantitative real-time
RT-PCR (qRT-PCR) (PRISM-7900 HT, Applied
Biosystems Inc,, Foster City, CA) to measure the expres-
sions of chondrocyte differentiation markers, the Runt-
related gene 2 (Runx2, Mm03003491_m1, ABI) and
mature chondrocyte differentiation markers, aggrecan
(Mm00545794_m1, ABI), and housekeeping gene-
encoded glyceraldehyde-3-phosphate dehydrogenase
(GAPDH: Mm99999915_g1), for comparison. ADSVFs
not separated based on CD105 were cultured in serum-
supplemented medium without medium change to differ-
entiation medium for the same period, and the mRNA
expression level was regarded as the baseline.

Immunostaining of differentiation cells

After 20-day differentiation into chondrocytes, the
cells were fixed with 4% paraformaldehyde at 4°C for 30
minutes. Frozen sections were prepared from cells
cultured by the pellet and gel-coating methods using a
cryostat (CM3050S Leica Microsystems, Nussloch,
Germany), and stained. Cells cultured by the gel-embed-
ded method were stained in the gel. After reacting with
anti-aggrecan antibody (Abcan Limited, Cambridgeshire,
UK) at 37°C for 1 hour, the preparations were washed 3
times with PBS, reacted with the secondary antibody of
Alexa Fluor” 488 at 37°C for 1 hour, and washed 3 times
with PBS followed by nuclear staining with DAPI
(Vectashield H-1200).

Statistical Analysis

Data are presented as the means + s.0. The signifi-
cance of differences between two groups was evaluated
using ANOVA. The p value < 0.05 was considered sig-
nificant.

REesuLTs

Immunostaining of subcutaneous adipose
tissue

Mouse adipose tissue from the subcutaneous
inguinal region was used. Many CD90 (Fig. 1A),
CD105 (Fig. 1B), and p75NTR (Fig. 1C) -positive
cells were found to be distributed around micro-
blood vessels in the deeper layers of adipose
tissue. Positive cells were comparatively small,
within a narrow range.
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Fig. 1. Immunohistological staining of mouse subcutaneous adipose tissue,
Staining of CD90 (A), CD105 (B), p75NTR (C). Cells positive for each marker (arrowheads) were
present around the micro-blood vessels (%) in deep adipose tissue. Bar = 50 ym,

Characterization of ADSVFs

Since lymph nodes present in adipose tissue
can be easily distinguished, they were dissected
in advance. CD90-positive cells accounted for
49.3%, CD105-positive cells for 47.0%, and
p75NTR-positive cells for 23.6% after immedi-
ately isolation from adipose tissue, but the rates
increased to 93.8%, 68.5%, and 36.1% after
7-day culture (ADSVFs), respectively. In con-
trast, CD34, known as a hematopoietic stem cell
and vascular endothelial precursor cell marker,
CD45 as a hematopoietic cell marker, and CD31
as a vascular endothelial cell marker decreased
(Table 1). We increased the positive cell rate of
the mesenchymal stem cell marker by adding
appropriate serum concentration and growth
factor to the culture. From these results, we
proved that positive cells of the mesenchymal
stem cell marker could be increased even from a
small cell count or little tissue.

Cell density at culture differentiation into chon-
drocyte

The influence of cell density on ADSVF dif-
ferentiation into chondrocytes was evaluated from
the chondrocyte marker of aggrecan by qRT-PCR.
The aggrecan mRNA level was less than the
detection limit when the initial cell density was
I x 10° cells/ml, but it was detected when the
differentiation density was 2 x 10° cells/ml or
higher. This result proved that cell density was
very important for differentiation into chondro-
cytes.

Separation of CD105-expressing cells
ADSVFs after 7-day culture were analyzed

TasLe | Flow cytometric analysis of ADSVF cells.

Mean pnnitiae cell markem (£ s.0.)
in vivo cells primary cullure cells

CDI1 92405 03+0.1
CD29 70.4 4.5 94.5+4.3
CD31 22+04 0.5+0.1
CD34 236412 46+24
CD45 097 £0.1 0.7£0.2
CD9%0 49303 93.8+3.3
CD105 470+£1.5 68.5+2.9
CDI106 72423 0907
CDI117 1.9+0.1 06+0.3
CDI133 20£03 0402
p75NTR 23.6+6.8 36.1£5.9

94.7£0.5

Sca-1 5817

with regard to a mesenchymal stem cell marker,
CD105 (Fig. 2A). CD105-positive and -negative
cells showed an apparent bimodal distribution
(Fig. 2B), and could be separated by MACS using
CD105 (Fig. 2C, D). This result proved that the
intended or expected cells were separated using
the MACS method the same as with a cell sorter.
Comparing MACS with a cell sorter, all steps of
the MACS method could be performed on a clean
bench, and did not require expensive research
cquipment or extensive technology.

Compared with cell differentiation into chondro-
cytes

CD105-positive or -negative cells separated
by MACS were subjected to 20-day differentia-
tion under three culture conditions, in all of
which, aggrecan and Runx2 mRNA expression
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Fig. 2. Separation of ADSVFs by CDI105.
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Cells were separated into CD105-positive or -negative cells by MACS, Before MACS separation
of ADSVFs (A), histogram of the same sample (B), after MACS separation of CD105-negative
cells (C) and CD105-positive cells (D) achieved over 90% purity,
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Fig. 3. Investigation of culture conditions using CD105-positive and -negative cells.
The highest aggrecan mRNA expression level was detected in the gel-embedding method using
CD105-positive cells, in comparison with the control. The Runx2 mRNA expression level showed
the higher detection of differentiation cells from CD105-pasitive cells than CD105-negative cells

(*:p<0.05, ANOVA).

levels were higher the differentiation cells from
CD105-positive cells than CD105-negative cells.
Regarding the culture conditions, aggrecan
mRNA of mature chondrocyte differentiation
markers was significantly different between
CD105-positive and -negative cells cultured by

the gel-embedding sheet method (ANOVA),
Runx2 mRNA therefore showed higher detection
of differentiation cells from CD105-positive cells
than CD105-negative cells (ANOVA) (Fig. 3).
We supposed that the gel-embedding sheet meth-
od could culture chondrocytes with high cell den-
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Fig. 4. Immunostaining of aggrecan in differentiated cells.
The region of defective cells (arrowheads) was observed in cell aggregation as pellets by the pellet
method (A). Cultured cells of the gel-coating method formed multiple layers, and a different
expression of aggrecan was observed by region (B). The cultured cells of the gel-embedding
method showed a spherical form (C). Bar = 100 ym.

sity from three dimensions, and increased the
expression level of aggrecan mRNA. We there-
fore considered that the gel-embedding sheet
method was the most suitable geometrically to
regenerative cartilage tissue.

Aggrecan immunostaining of differentiation cells

When cells were differentiated from chon-
drocytes by pellet (Fig. 4A), gel-coating (Fig.
4B), and gel-embedding sheet (Fig. 4C) methods,
aggrecan-positive cells were present in all cul-
tures. The pellet method was used in a defective
region, and the gel-coating method showed a dif-
ferent expression level of aggrecan by region. On
the other hand, the cells of the gel-embedding
sheet method were observed to be spherical, the
same as in vivo cartilage tissue.

Discussion

We consider that minimizing invasiveness
and increasing the induction efficiency of a small
number of cells into chondrocytes are most
important in the regeneration of cartilage tissue.
For this purpose, ADSVFs isolated and cultured
from adipose tissue were sorted using mesenchy-
mal stem cell markers to remove vascular endo-
thelial cells and fibroblasts in ADSVFs (mesen-
chymal stem cell marker-negative cells). This
unique procedure increased the efficiency of
inducing differentiation into chondrocytes. To
our knowledge, this is the first paper in which
mesenchymal stem cell markers were utilized for
cell sorting to increase the induction of differenti-

ation into highly pure chondrocytes.

The induction of chondrocyte differentiation
from ADSVFs was investigated using various cell
densities at culture initiation by the pellet method.
The mRNA of a chondrocyte marker, aggrecan,
was detected when the initial cell density was 2 x
10° cells/ml or higher, but the mRNA level was
less than the detection limit when the initial den-
sity was 1 x 10° cells/ml or lower, showing that
cell density at the initiation of induction was
important for differentiation into chondrocytes,
and 2 x 10’ cells/ml or higher cell density was
necessary for the differentiation of mouse
ADSVFs into chondrocytes.

When CD105-positive cells were cultured by
the gel-embedding sheet method, the aggrecan
mRNA level in differentiated cells was higher
than that in cells differentiated by the pellet cul-
ture method, suggesting that the isolation of cells
from ADSVFs using a mesenchymal stem cell
marker, CD105, increased the purity of adipose
stem cells (ASCs), which realized the objective of
this study: ‘increasing differentiation into chon-
drocytes using a minimum number of cells’.
Since CD105 expression was maintained after
culture passages (Yoshimura et al. 2006), it is an
attractive marker in this field.

In cultures by the pellet method, small tear
drop-like aggregates are formed. Considering the
low metabolic activity of cells in the center of
aggregates and the difficulty of harvesting aggre-
gates of the size of the cartilage defect in patients,
clinical application of the pellet method may be
difficult. In this point, the gel-embedding sheet
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method has many advantages. The present data
suggest that this culture method may be more use-
ful for articular cartilage injury in the combination
with a cell-supporting system.

There have been many discussions about the
selection of donor tissue for regenerative medi-
cine. The reasons for selecting adipose tissue in
the present study aiming at clinical application are
as follows: firstly, ASCs have very high prolifera-
tive ability, with potential to differentiate into
mesenchymal cells, such as adipocytes, osteo-
blasts, chondrocytes, and myofibroblasts (Zuk et
al. 2001), similarly to bone marrow-derived mes-
enchymal stem cells: multipotent adult progenitor
cells (MAPCs) (Jiang et al. 2002), and multipo-
tency transcending the developmental framework,
such as differentiation into nerve, vascular endo-
thelial, and liver cells (Strem et al. 2005;
Yamamoto et al. 2007). Another reason is that
patients may easily accept the cell-sampling pro-
cedure for ASCs. Generally, adipose tissue
accounts for about 20% of the body weight on
average, and is considered merely as an energy
store. Since patients can easily imagine adipose
tissue sampling (adipocytes), compared to sam-
pling bone marrow and synovial cells, and con-
sider the tissue unnecessary, we expect that
patients will readily understand and accept the
cell-sampling procedure for regenerative medi-
cine of cartilage tissue.

On the other hand, various problems still
exist regarding the use of ASCs for the regenera-
tion of cartilage tissue. The previous article
reported that ASCs showed poorer osteogenic and
chondrogenic potential than MAPCs (Im et al.
2005). It has also been reported that synovial
tissue has greater potential to differentiate into
chondrocytes than adipose tissue, suggesting a
problem in selecting sampling regions (Sakaguchi
et al, 2005; Wickham et al. 2003), Furthermore,
possible carcinogenesis in ASCs in long-term
culture (4-5 months) has been reported (Rubio et
al. 2005) showing the necessity of reconfirming
the safety of these cells.

However, as yet there has been no report in
which mesenchymal stem cell markers were sort-
ed, or the induction of differentiation into highly

pure chondrocytes was investigated. We are now
performing comparative studies with MAPCs to
verify these problems. The present data indicated
that ADSVFs could be highly differentiated into
chondrocytes through cell sorting using mesen-
chymal stem cell markers and have advantages in
regenerative medicine for the treatment of carti-
lage defects or cartilage degenerative disease.
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Drug therapy for osteoarthritis

LA HEFE SAEE IEEA PERE GHAE FE—2 2|0E

BEFREE AR

1 LsIT

ZIEPIISE (osteoarthritis, 0A) (2 ACIOMERE DS
ESHAEIC B 3 MU OERO T TIITT A2k
EICRVTHRBOBVWERTSH S, BEEBHEDT-
TR 16 FENERICK 3ER: EEREE ClI RS
BEBAFEAE LTHRFEGEBERNT 26 (17.5%)
EAHTVS, FHTEEMICERTNATILS OAICH
T BN THAN L ¥ OREFREREWE X ¥ 2 pHEsEEn
M (symptom modifying drug) T& %, BT
i XD MBEMETOLOILE(EEEZLL, OAD
ETZELGHESD, VWO ARBEEEEIHETNN
DI OA 3 (structure modifying drug) i3 & e L %
W (& 1). AMTIE 0A 24 2 RO LI O
THRHTLZENE LTWVWADT, FEEENEEHD
FETE L TWaWIRA] WM, OAHd 2 RMEE0
WEFIIC DV T OB B2 EE B L&,

£ HOARDSE

1) structure modifying drug (disease modifying anti-OA drug)
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2) symptom modifying drug
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BILFFZS, AoFoh L PNEHEIATERN
BETRELaFo T ERENE, 2HIck 3R
OAESHIEBINHHBOBSRTE, ERAMEEH
MIZBIL Tt L aF > 7 0iE S MIBRIRE NSAIDs L
hhhrnc eEEETNhTVLS Y, &L, chboa
F 7 NSADs (3.0 R 2 ST LM ER OB ERAA
HELFREENTMENTED, MEBOSSBEXA
\DOREICBEBEETE Y, =KL, NHOHESTIL
DM E R OB L COX-2 BIRT NSAIDs /£ 01 <
MEEBINSAIDs BT hSBLEshTHY, +9®
BIERETHSB,
« OA BEAD NSAIDs HETHET 5 &4
HIEICEZL 0A TONSAIDs R LO#H A > g, 1)
FEADENEOEMERT S, 2) BIRSE##TS, 3)
HARONRELVBHOCEETS, BV THS, iR
ETRHFRICBIARABHSEEL, »OWBIEHEY S
ET HHEHRBMEMEL MMM A LIZRIT D, NSADs
DH¥BIIEET 5, LT, FHMOE NSAIDs %
BRI RETHB, RLE! NSAIDs (X HEE O OA 52
TOERICRESEETS, 13 LA YD NSAIDs B8
REEMIH T BIERERET 5. FE/IEICOLTIZ COX-1
Tz COX-2 L WM IC A R E@ERIFL
THED, COX-2 BRMMAHEENSFRIEE T22105
DI TR AV HASMCRBIEDET L T3 ERTE,
HinFiR~ORIEDLENA) E S EBIRT S, ML
BEREOTFHISSELERTIR, ToFSy rEHEL

U COX-2 IR D WL NSAIDs r ¥ #5858 THs,

22 BIBEEZTOLCFE BBAEA)

*OA BIEREROKRBTH B, BRI AME
EBT LTS, MMAIMNKEESC L, 5%, A
WIS 7L ¥ 0 OA DBFRERAMES 5, B
BAFIAD OA I3 BIREEA 701 KON
PHRNTHS, 2704 Kid, R - MERomER
ik, SSTERIBRN G DY A b VLIRS, Mo
AR5 YT 4 Y DEBHROME YOS AEn
AEZET3, EAZhEATFOA FizEe LT
AR LSSl R E R OSSR TE S, 72 1) 4
U F¥2 (ARA) D OAERAA K542 TR
BRAT 04 FREOBEPAEA L BN R 45
MEFEET BIER, NSAIDs %3BIRM COX-2 f M A {6
RATERWERICERTHY, 8rHic—EIck s
BRELENTVE, BINERATOA FEOMEAGE
Al B OA BBIRICET 5 A XBITCRIEAL, 8
R A BT R NET 5 C LA L > T3

- (F2D MW, e LEAIC L AMEEROMBIzS < £

THEMENTH B L EEZRC B ETHS,

#2 OACHYZRIWHNRAT O FEOMEBAEAREIC
MY sEE (A28

HEHE | BMLERRY SR

A | ETHMB LT VAS
RCTS B8k |daEicd#day, 3—438
T VAS OXMILIHET S, 6~
SM TN ML MET S,

Weighted mean differences
THE. EA%2~38TON
Bellamy N* | RCT28 88 | S20BUTAMICOV TR
MR DV TIZ L. A
4~ 24 MTONBHEIL LN,
[ #IEL S IC L,

Godwin M"

23 E7ZIbOEE

- 7)o E (hayluronan, LT HA) FE#EKOE
WETHD, BEBOERSTHS. HA BRAMOE
BEEta S OMMBERFICAEL TV, EEAD
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EIEieh HA 04 7R i3#7 400 ~ 500 7 Da TH A,
OA % ¥ DEIES T, STROMESTFETELEL
2, TORMELETLTVS, HHROROLV HA 21
MEERICHFET B M (visco-supplementation) (5%
HETE 20 FEL LML DITDOA TV, MENERE
MoOMBERADIEMIC, HA RRESRBCHLTEY
DEBEFTSC LA in vitro OMETHEN EZ- T
3, L AFHAERBHBANr D IR OS—4 T
TVHhFEOT ) w2 ARERREL, <F)ws
AWBICE < MMP ¥ 07077 —4, EEREED
NO B EDHTART 4 T—F—, RE/Y A FHA i
EDOELIHIEH, SRAMa0T R F— 2y %
U TRARENICERT S ¥,

HA DB AEAREIC T T 2 RS #HE I -
TRELCTEAZY, ThidngeTs 0A0KME. &
A2 HANAOLS TR, BFAHEE oviro—NLo
R, FEEELOBAREATSHS, BOA KT S
HA OEEIERZIRICDWVTIE, B5F, WO A 2 BiFoR:
RPHETNTVS (&I, THHDORAZWITICIA
& HA A SRR OA OfERs, Ak, B|EIC X 2640
MHMic BT 28EN TSR L TERCEBNh TS

£3 OAICHTAETIVOEBBREASEDREDR
DLTOHEE (A4RIF)

Bl L o ®R

ME AN, LMOFEN, B
HETHRAE L 7= 48R, HA & A4t
RIEM &4 <, EEERKS N
MRAAEHTHES T, EEL,
HBMD/ 5 v EHaE,

RCT 20 &%

HITHEMVASIZ2~6
# T-38Bmm, 10~ 1438 ¢
-4.3mm, 22~ 30 87?-7.lmm
THEOUMGEL TV,

RCT 22 %

effect size THE. 5 7& 600
AOHABNO 2B TAEL
NENG- N, ERONNE
ERALE I RBTIRS< R
<, HBMOIST vEHAE N,
CNEDIHMEM & effect
size (f 0.19 TR DE L,

RCT 23 B8

Weighted mean differences
TH, EA%ES5-138TOH
BINRIZEMSEA— RS 1>
5 11-54%, BHEN 9-15% &
HENTHB, BIfFRIZDL,

Bellamy N | RCT 63 bi%
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CENHENTHLY, DROEEDEL AV DIEE
55", BEDROBMX ICOVTIZEII 18, 36
DEAETIE3AVLE ¥ HCOMBTRISEHE R
TOA FELFEREOHBRNSEELENTED, EH
HaRE D & BN TERGES ERTES,
* HA X OA DiffTR BB 3R H L0

HAIC OA D#EFTRREE 5, MOH 0A DR (structure
modifying effect) MHE3MFEMCOVTIREL OM
WA BB, Listrat 5Ic X ZEM8E % (E8 L 7= 5046,
Frizzero 5 OMBERIC X 20l 5 £ TIE HA g
EHEOETEMR T AHREBHILLTLESN, b
ThaENEO DTS oy P TF—20BEER LA
W "™V, Jubb 5 % 319 ™ RCT W% T Hyalgan (4
TM500~7307) #W1ET3E, 3ty FEAL,
| FMOBAMBMBMER A A—SFIENT IS5+
F—TRAIL7=%R. HA AR CHIMEETTRS IR R
BHoklLTwE 2,

24 EXT7+ AT 42— FH

cBHBECHTIEYTHD 0A ICHE 5 REESE
BV, #BA T OA IS A BRI EDYTTh N TN G,
HE L7 & 512 OA e BV TIIBABEF I v, ®
BTAESEOREBLICETICME L TVS, 2 U,
OA TRERATHOMBITE, FEELSHEOHET,
BROBVIEET S, UA T4+ 27 43— PUAEILE
BRI S . REMRICHE, (FRT A
M0, OA KB 2B FTRORBIEELEL,
2 RANCETRIEIT A ERIANETES, S v O
TFBHYIRC L3 OA BTN TR 7 LY Fox— b i
SO BBALEE, MESERICDRZh3c LERES
h_ctr\% 13J‘:|

KETITbN VL FOox— O OA o T 3158
(British study of risedronate in structure and symptoms
of knee OA, BRISK, # 284 1) T, 15mgd V) +
Fot—hMEERT WOMAC 1 > 7Ty 7 AT BE|I
& ARG, BOMALTETT SR LOMIc
AEENED L, BEEXOUSHELNEEE hi,
1Smg DV Fox— FEEHTRIRIS—¥ 0y




WMY—Hh—Tdh5 CTX OMPIBH BT, 7L,
BMZIREMEIcH T 2 DRIBREME (P = 0067)
L PESTLWEY, FSEERLoMcEREDH
o - HRICE | ERMOBR BRI NMEDETH
BATERLON T T L RABTE 8%IC T ED 1T
EIEBLT VB, —7, LB 2 HF TR
I2fTbN /% (Knee OA Structural Arthritis, KOSTAR,
#2483 %) TR, 2EMICOE3BETY £ Fn
F— MR S OBEERSE R, MBI
{LicHd 4mmIghE & & Ics 5 hirh - 7=, BRISK B
REFED, EMCHTSHRAED 6 NEh - DI
T BECLARDARUBRLTLES DT
OA BBROEEEZRLTVAS 'Y,

25 Jiag=v

Fad I IHEHBEOTHEERMYER LY
LRELDBEERCKLERTREY, VLadIvg
#1330 FERE DBMEROIC OA IR LTHEAEhTED,
F—ovRVTTFE¥L (EURLA) OHA K4 T
HREALEATVWS, VlbadIvdBoRseshnr
RIIE A MNRRICEET T LAEMLETATNS,
In vitro TREBEMBO~Y M) v 7 ABELEEEL, BA
BXUMRBEREDO MMPNO It EORB# A7 4 T—4—%
e 2 RERAETACLEMEINT VS, YL
BT VDN TI, OA OBEEK 22 % T 5 symptom
modifying drug OEADH 3 hFEM DOV TIRESOM
BYH 5. M, NHA AN 4 —Liro TAHRBEZE
EhMfTON . ARG OROABE (1583 %) #2438
ARELESR, YVay 3y (1500mg), I¥ FaA+F
~FilE (1200mg), TORmEOHADIBL L ICHRD
HBHREERTHVEREE AL, FYbay3Iy
@ structure modifying drug & L TOWREZBHTRL 218
Wi E £ % . 2001 I Reginster 5 4 Lancet IC 7
#LME, —REBOAD2I2HKMNTERCTHAERTS
3", O RMMEEI 75 EET 031mm BMEL
EDEXMLT, FVaY = U5E 1500mg 28H, 3E
MEALERTIR00TmmfiML Tz LBEL, R
FEROENBHENTELTVS,

26 IOFT7—H AU E—

OA DBBET b U 2 & AR ITMBMD key molecule
DFEL, ThEZ—Y 9 FELERNSESE hT
B, BEEHENTE 201, BAOKEA#EL T
WERRRTOFATVAY (FHYUAY) B ma
F=YVEEDT M) v L A0SR, ERFLERAS
TR7aTT7—HETHL, THHVORRIL LY, &
BRI 2MHOEMA A v ERELTET U w22
AZOFoFF—+H (MMP) @55, MMP-3 A'%{as
EALSNTWEY, RIEOWMETIE ADAM-TS £15 )
O7aF7—E@ICRT 5, WbWAETHYhr—+t
OADNKETEREALTVWA T LSS NTLAS, (I
oS- romBERNUmMEt s 5anEasy
FT—HTH2 MMP-1 IL KB L EhTWish, BEOn
R T OA THIEMMP-13 (255 F—+H3) OfEANE
EEEThTV3. LEo7/o7F7—YiReEHas sh
EEEENT, BBICFALTVS, ThEDMMP %
BLHETEZ o7 T—HENT B ESFROESMH >
EER—HERo TRESHTMREINTE, MMP 1
YEES—EHmEROENMC, MMP SO N
BICAKERBREREL TV LORA/RN S, 1B
WEL LTomBEYTLTITbATER, LA LAY
B, BEETIEMRENEMMP A Y Z—{cD0T
&, Mo AEANERETEEL LTH - MK
(RE R AR R DML L) ZBE5T 22 LOR|FR DR
BRAECHBL, RAMEONMEEEL BN,
BBRETERLTWEL,

27 YA b hHAa EER

iR L =gl 507 o7 7—HEER]. RILU
{EFHRMreEEENEZA Y Z—0 52 -] (L]
HEORERT A A VIEE-TRIEEND, &0
T, itA b hA/BELOAEROEBO—DOTH
%, Diacerein & tn vitro ICBV THRE#HRASO IL-|
EEAMETACEKE>TMMP-L, 30OBEZEET
XEEZHATHD, A FACLYIBICES 0AEF LIS
BOTLHRAREEANRTACEPHEZ N TV S
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Diacerein (ZERM TIX, LifE D AR EBEREIE S
symptom modifying drug & LTEREMICERZhTE
f=ht, B S507T BOROABEICHT 3 3FEMIchE
21250BER, X8 LoOMBEBE/ MEETEERICD
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HERDEHT, structure modifying drug & L T o]
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FEEDL )T ANEEHERET 2ENREHET 2
b A tel"e: Tegsd Y S
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MEVY—N—IC K DERMAERIERIED
AR, EITPH"

g 7% 8

2 I FE RS
I A1 E

EHAE TEER
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EIAEMIBAE (osteoarthritis | OA) D5 (3 M 55 bk T o e
BE - MR RERE 45, MATH - B oS tE
B LUNMEE(LTH HHHIE, 1 - iy i
E3 RN LBER IS, OA ORIEMTIZIZA S
=HNAMLA, Mz B e o2 ERIME T 5
LEENDA, B b2 2R ETH MR
BOTEMMCB LT, AL hO & LARAT
bhTwaltEzOND, OA OFW, Mix:: LTl
#X B MRI Z YO TITHNEZ DB A, B
IR SO REE L LA TVAILTE RV D
2, ROETTFMPREEERIZCE (ERES DR
#5, MMSEOFEIHETDH S, MMBREAEONR DN & sk
TahH {FadAne—h—@HEFmHOHEE LTHA
Thh, OA OMBFHIOVTEMEMM < — 4 — %I
TAHZEIZED, BRUEOMBEBOLLTREESS
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AP ERFRFTE XL b2, MR AR M % E5k
R A I M ORNARE Lvas, MR 2
BT H-08KRMICRNTLIZLIRABEEL R,
FMMENAC X - TIXRINEB 2S5 H 5, i, R
FHOLMEBMBOEECARI LG22 L
WIRMAEL2D, RUFERTHL LS KELFIMA
Ha.
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M REETT PO 2 TR EfTo TR &

(7754474 53 : 60~66, 2008]
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1 1. BEiv—h—DnEE

Mk CREE s h, FRRMICHAEL, MRGE LK
ErfizHioTwan A2z Lelii~—#—Td
A, B, REhTwEs—h—LLTREFILICRLL
L3k risFons, BHOEES IV 2ATHLI]
Ras—4reT7 20 H yOfUHEY RN LRT~ —
H—THha, 7 cartilage oligomeric matrix protein (COMP)
REOWE= P 2 ACTFET ARRER b~ — b — Al
Lk, —h, eTho L EOREESEWH A marix
metalloproteinase (MMP) o7 a7 7 —+¥, ffiitk 4
FAA vRREELTHMBRERMY A —h—LEX
HEIMLTWA,

1
i 1. M8 - RPo—h—OBR

Wil — A — I RSN, T, BRI ARE
FIZB AN S T VS, MW, i, R
RO T AR B Rk (U A L D BEmI
L Twa%, SR L TIRERY S5, Mt
B LSt udt, BMSE YRS A=Y TFTThniR
PAHBTHS., TR0 L THLRMRARNT 22V
Gbds, N, Wil - Brhow—h—i2 M 68T
L@ AR ECrfiz3 3 52k, FFHEMIMA 2 Xl
ffr o MibiEE ST 2T oBEEr 2o LA

biological marker, cartilage oligomeric matrix protein, hyarulonan

" Serum markers for estimation of articular metabolism and prognosing disease progression in osteoarthritis

EEIIY o0 OO EAMFPEPHERICHEVTRRLE.

**H. Date, H. Yamada(¥#%), M. Morita, A. Kanaji, H. Ichinose, K.Hayakawa(ilET), K. Tajima: BHEREECSBEAE
(Dept. of Orthop. Surg., Fujita Health University, School of Medicine, Toyoake) i K. Miyazaki, H. Masuda : Z£{b=T %,
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nAT—H— IEIS—YUAUNLISIXY b (Heix-T) | I ROAFRM (TE h—77 846, 383, 7D4)
“ PIUNTRS - IDS-YUHER

TS5YUHM (L h—7 5D4, ANPO) i ENRBZUITOT A (YKL-40)

OV RO4F 6 FM (C8S) i cartilage-derived retinoic acid sensitive protein (CD-
- FIS—Y UMES i RAP)

COMP

- IBS—4" /a5
MIS—4"2T7ONTF K (PIINP)
Gle-Gal-PYD

- IS UHES
ErILOE

ARG T—h— YKL-40

- 207 P—1, NiEt Mha
MMP-1, 2, 3, 9
tissue inhibitors of metalloproteinasa (TIMPs)
IL-1, IL-6
TNF-a

Z score

L] ®n #® RREa
-146° —089° -121* +061* +096° +028 +061° +144° +221° +031

3-

C—=MNWwWwbhono =~
1

s0C  s-CTX-1 u-CTX-1 u-CTX-I s-COMP s-YKL40 u-Gle- s-HA  s-PIINP  s-CRP
Gal-PYD
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0:RPIBIS—T CHEMBRTONTF I, s-COMP | [ canilage oligomeric matrix protein, s-YKL40 ; M58

E FRBIUITOTA >, u-Gle-Gal-PYD : B glucosyl-galactosyl-pyridinoline, s-HA ; [l P/LO /8, s-PII
NP MEMIRIS—4"2 Nl 70~ 7F K, s-CRP ; il C-reactive protein
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Bl 7 K DS5IF).

Hwhviow, HFLLYHES L MMHORE LR
BBELTWV A LEROVRLEVEWI RN DDA, RNHH
P b@RELHNTHL.
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HMERLEEARST WD, Mazieres HV 1R CTX- 11
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