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Development of new joint markers for osteoarthritis
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The purpose of this study is to elucidate pathogenesis of osteoarthritis and to ev
aluate therapeutic efficacy using joint markers. Clinical status and joint markers were improved by intra-
articular injection of hyaluronic acid for patients with osteoarthritis of the knee. Reduction of IL-6 sug
gests inhibitory effect of hyaluronic acid on inflammation and IL-6 seems to be a novel joint marker to as
sess progression and therapeutic efficacy for osteoarthritis. Increased number of blood vessels was shown
in synovial tissue and increased expressions of angiogenesis-related factors were investigated. These fact
ors contributing to progression of osteoarthritis are also possible joint markers for osteoarthritis.



1 OA
MRI
2 OA
OA
3
OA
ON
angiogenin
ANG ON OA
vascular endothelial growth
factor VEGF OA ON
OA ANG
VEGF
OA
Semaphorin3A (Sema3A)
Sema3A
OA
1
2 OA Sema3A
RA
1
39 43 28 11
1

(HA)

4 (C4S) 6
(C6S) (KS) IL-6
JOA
2 OA 23
RA 30

10

CD34, VEGF165, Sema3A,
Neuropilinl (NRP1)

RNA cDNA
real-time polymerase chain
reaction (PCR) VEGF165 Sema3A

MRNA
1 66 BMI 23.7 kg/mz X
FTA178°
OA gradel 15 grade2
26 grade3 1 graded 1
IL-6 3733pg/ml
457pg/ml (p<0.05)
C4S 17.5nmol/ml
16.0nmol/ml (p<0.05)
C6S 59.7nmol/ml
50.2nmol/ml (p<0.05) KS
49.6mPa S 72.5mPa S
(p<0.05) 14.2ml
7.2ml (p<0.05) HA
1.4mg/ml 1.6mg/ml
JOA score 68
89
OA IL-6
OA IL-6 HA
HA
IL-6 OA
2 OA Sema3A
VEGF
OA
CD34
RA
OA RA
OA
VEGF165
VEGF165mRNA RA



Sema3A
OA Sema3A
Sema3A
lining layer NRP1
lining layer Sema3A,
VEGF165, NRP1
Sema3A
VEGF165 NRP1
Sema3A
MRNA RA
OA
12

1. Saito T, Kumagai K, Akamatsu Y,
Kobayashi H, Kusayama Y. Five- to
ten-year outcome following medial
opening-wedge high tibial osteotomy
with  rigid plate fixation in
combination with an artificial bone
substitute. Bone Joint J. 2014
96-B:339-44.

2. Kobayashi H, Akamatsu Y, Kumagai
K, Kusayama Y, Ishigatsubo R,
Muramatsu S, Saito T. The surgical
epicondylar axis is a consistent
reference of the distal femur in the
coronal and axial planes. Knee Surg
Sports Traumatol Arthrosc. 2014
DOI110.1007/s00167-014-2867-y

3. Takagawa S, Nakamura F, Kumagai K,
Nagashima Y, Goshima Y, Saito T.
Decreased semaphorin3A expression
correlates with disease activity and
histological features of rheumatoid
arthritis. BMC Musculoskelet Disord.
2013;14:40.

High Tibial Osteotomy HTO
SURGICAL TECHNIQUE,
2013; 3: 527-541.
5. Kumagai K, Sakai K, Kusayama Y,
Akamatsu Y, Sakamaki K, Morita S,
Sasaki T, Saito T, Sakai T. The extent
of degeneration of cruciate ligament is

associated with chondrogenic
differentiation in patients with
osteoarthritis of the knee.
Osteoarthritis Cartilage. 2012;20:1258
-67.

6. Kumagai K, Takeuchi R, Ishikawa H,
Yamaguchi Y, Fujisawa T, Kuniya T,
Takagawa S, Muschler GF, Saito T.

10.

11.

12.

Low-intensity  pulsed  ultrasound
accelerates fracture healing by
stimulation of recruitment of both
local and circulating osteogenic
progenitors. J Orthop Res. 2012;30:
516-21.

Kobayashi H, Mitsugi N, Mochida Y,
Taki N, Akamatsu Y, Aratake M, Ota
H, Ishii K, Harigane K, Ideno T, Saito
T. Mid- term results of stryker®
scorpio plus mobile bearing total knee
arthroplasty. Sports Med Arthrosc
Rehabil Ther Technol. 2012;4:38.

Akamatsu Y, Mitsugi N, Hayashi T,
Kobayashi H, Saito T. Low bone
mineral density is associated with the
onset of spontaneous osteonecrosis of
the knee. Acta Orthop. 2012; 3:249-55.

Akamatsu Y, Mitsugi N, Taki N,
Kobayashi H, Saito T. Medial versus
lateral condyle bone mineral density
ratios In a cross-sectional study: a
potential marker for medial knee

osteoarthritis severity. Arthritis Care
Res (Hoboken). 2012;64:1036-45.

Takeuchi R, Ishikawa H, Kumagai K,
Yamaguchi Y, Chiba N, Akamatsu Y,
Saito T. Fractures around the lateral
cortical hinge after a medial
opening-wedge high tibial osteotomy:
a new classification of lateral hinge
fracture. Arthroscopy. 2012 ;28:85-94.

]

Opening wedge . ,
2012; 47: 1171-1175.

]

. 10
, 2012; 31: 266-271.

6

(LIPUS)
Sclerostin .
28 ,
,2013 10 17

b ) b ’

. 86
, ,2013 5 24




o

@

58
, 2013 4 19

Kumagai K, Sakai K, Kusayama Y,
Akamatsu Y, Saito T, Sakai T. The

extent of degeneration of cruciate
ligament 1s associated with
chondrogenic differentiation in
patients with osteoarthritis of the
knee. 59th Annual Meeting of the
Orthopaedic Research Society, San
Antonio, 2013, January 28.

TNF-a
1L-6 .
27 ,
,2012 10 26
Kumagai K, Akamatsu Y, Kobayashi
H, Kusayama Y, Ishigatsubo R,
Muramatsu S, Koshino T, Saito T.
Histological abnormality of
subchondral structure in spontaneous
osteonecrosis of the knee. 7th
Congress of the Asia Pacific Knee
Society (APKS), New Delhi, India,
2012, October 4.

3

)

, 164-8, 2014.

opening wedge

169-175, 2014.

]

227-233, 2012.

(SAITO, Tomoyuki)

30170517

(KUMAGAI, Ken)
10468176
(KUSAYAMA, Yoshihiro)

40618203

®

©)
George F Muschler
Cleveland Clinic, Orthopaedic Research
Center, Director (USA)



