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1 Kellgren-Lawrence Grading Scale
Gradel doubtful narrowing of joint space and possible osteophytic lipping
Grade2 definite osteophytes,definite narrowing of joint space
Grade3 moderate multiple osteophytes,definite narrowing of joints space,some
sclerosis and possible deformity of bone contour
Grade4 large osteophytes,marked narrowing of joint space,severe sclerosis and definite

deformity of bone contour

2 Nelson MRI
Grade0 normal
Gradel intact cartilage with signal change
Grade2 high signal breach of cartilage
Grade3 thin,high signal rim extending behind the osteochondral fragment indicating
synovial fluid around the fragment

Grade4 mixed or low signal loose body in the center of lesion or free within the joint

3 Outerbridge-Brittberg
gradel
grade2
grade3
grade4

4 Mankin score system
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DMEM/F12 supplemented with
20% fetal bovine serum (FBS; GIBCO, NY,
USA) and 1% antibiotics—antimycotic
(GIBCO, NY, USA) and 50 ng/ml ascorbic
acid (Wako junyakukougyou Co. Japan)
DMEM/F12 supplemented with 20%
fetal bovine serum (FBS; GIBCO, NY,
USA) and 1% antibiotics—antimycotic
(GIBCO, NY, USA)
37 5% CO2

1x 104cells/cm?2

1
No. gender months
1 F 16
2 M 12
3 M 8
4 M 17
1 1
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20%
DMEM/F12 (FBS; GIBCO) 1%

antibiotics—antimycotic (GIBCO )

2 3
1x 104 cells/cm?2
0.01%
14 14
PVDF

TrypLE™ Express
37

Life
Technologies 30~60
1500rpm TrypLE™

0.25

5min

Express

mg/mL collagenase P Roche
37 20~45

collagenase

FACS 0.2%BSA, 1 mM

30

EDTA, DPBS(-)

FITC

CDh31 FITC
CD45

CD81

APC

Beckman Coulter

Beckman Coulter
APC BD Pharmingen
CD90 BD
Pharmingen

Beckman Coulter

FACS Vantage BD

14
1
2.39 = 0.97x 106cells
96.8 + 2.6  2)
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PD-1 12 if] O
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PD-3 17 M O
PD-4 20 i O
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PD-T 13 i O
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PD-7 195.8 97.8
F19+SD 239.0+96.8 96.8+2.6
CD45 CD81
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CD45 0.42 + 0.48 CD90 (99.71 +
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1
@ @
2.
(€)] (Maehara
@ et. al., 2013)
MVC  (Kuwayama et al., 2005)
B.
()
(35mm, UpCell®, CellSeed) 10% DMSO 10% Ethylene glycol (EG)
5x104 1x105cells/dish DMSO EG
20% FBS DMEM/F12 20%
(GIBCO) 3-4 0.5M sucrose 10%(w/v)
(COOH-PLL)
10%FBS 100uM ( )
RPMI1640 (GIBCO)
14 a ) (-150 )
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1. @ )

ES 25 /VS 20 100% (3/3) 0% (0/3) 91.0% (n=3)
ES 10 VS 10 100% (3/3) 0% (0/3) 91.1% (n=3)
ES10 AS5 100% (3/3) 0% (0/3) 87.8% (n=3)
100% (1/1) 0% (0/1) 95.5% (n=1)
ES 25 /S 20 100% (6/6) 0% (0/6) 86.4% (n=6)
, ES20 /12.5 1000 (7/7) 0% (0/7) 88.5% (n=6)
ES 12.5 S 10 100% (7/7) 28.6% (2/7) 84.8% (n=7)
100% (5/5) 0% (0/5) 89.0% (n=5)

ES:

VS:

1,2

1.
A-D. EH. 2 ES25  /VS20 B. ES10
NS 10 C. ES10 AS5 D. ES25 /S20
F. ES20 NS 12.5 G. ES12.5 VS 10 H.
2.
80.0% (4/5) 84.2% (n=5)
100% (8/8) 85.0% (n=8)
0.0% (0/2) 82.4% (n=2)
100% (2/2) 84.2% (n=2)
100% (8/8) 85.8% (n=8)
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A B E
\
2.
( B.
( )
E.
3 ( )
( ) 100% (7/7) 83.5% (n=7)*
100% (9/9) 82.2% (n=9)°
100% (5/5) 84.5% (n=5)"
2 a.b (p>0.05)
B
3.
( )
C.
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0 100% (1/1) 83.4% (n=1)

2 100% (2/2) 83.2% (N=2)

- 100% (1/1) 84.1% (n=1)

4.
€ 2 )
B. 2 C
2
0 100% (3/3) 78.0% (n=3)
30 100% (3/3) 79.2% (n=3)
- 1000 (2/2) 82.2% (n=2)
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(PDCCs) T
T invitro
PDCCs T PGE2 TGF-B1
PDCCs T PGE2
TGF-p1
NHACs MLR CD4'T
IL-2 TNF-a Thl
IL-4 1L-17 Th2 Th17
Treg
IL-10
Treg
A.
in vitro PDCCs T
PDCCs
T
PDCCs
TGF-p1 PDCCs
T
TGF-B1
(PDCCs) PEG2 PDCCs T




CD4'T

PDCC3
(NHAC-kn
CD4*T

(NHDCs)

Lonza

PDCCs

(PDCCs)

PDCC1, PDCC2,

NHACs)
(CD4+TCs)

37 ,5%CO2

Lonza Walkersville, Inc.

DMEM/F12 supplemented with

20% fetal bovine serum FBS; GIBCO

and 1% antibiotics—antimycotic
GIBCO 4
50pg/ml ascorbic acid
Wakojunyakukougyou
10 %
NHAC:s Chondrocyte Basal Medium
CBM Supplements and Growth Factors

CGM

NHDCs LGM-3™
-4 (IL-4)
(GM-CSF)

50 ng/ml

Lonza

UpCell® 1 3
30 UpCell®

CD4*TCs
LGM-3™

3. (MLR)
96 NHDCs (8 x 104 cells)
CD4+TCs (2 x 105 cells)

4. MLR
PDCCs (2 x 104 cells)
(2 x 104 cells)

NHACs
MLR
5. Cox2 PGE2
TGF-B
TGF-B1
1 M
NS398 Sigma
PEG2

Cox2

TGF-p1
1 uM NS398

5 pg/ml anti-TGF-f Clone No. 1D11;
R&D System

ELISA, 5-Bromo-2-



deoxyuridine Roche C.
3~5 1. PDCCs T
BrdU 6 8 PGE2
DNA BudU
PGE2
3 PDCCs T
Student’s T PGE2 MLR
Welch’s T PDCCs PGE2
-2 Cox2
7. 1L-2, 1L-4, IL-10, TNF-a , IFN-y , IL17 NS398 PGE2
NS398 T
BD™
Cytometric Bead Array (BD Biosciences 1
)
3 Student’s T 2. PDCCs T
Welch’s T PGE2
TGF-B1
8. TGF-B1 TGF-B1 PDCCs
TGF-B1 T
Quantikine ® ELISA Human TGF-1 PGE2
R&D System PDCCs T
3
Student’s T
9. PDCCs
PDCCs T
2
NHACs CD4+TCs 3. CD4*TCs
NHDCs LONZA
NHACs MLR
CD4*TCs
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3-1
3-1. Thl IL-2, TNF-a, IFN-y
IL-2 TNF-a CD4*TCs
NHACs
MLR IL-2 2050
pg/ml TNF-a 380 pg/ml
NHACs
1L-2 1645 pg/ml TNF-a 44 pg/ml
IFN-y
MLR 392 pg/ml
766 pg/ml
3-2
3-2. Th2 IL-4
MLR NHACs 5.7
pg/ml (4.9
pg/ml)
3-3
3-3. Th17 IL-17
IL-17 (18.9 pg/ml)
3-4. Treg IL-10 TGF-p1
IL-10 MLR 11 pg/ml
NHACs
45 pg/ml
TGF-p1  CD4*TCs MLR
100 pg/ml
NHACs MLR 340
pg/ml NHACs
320 pg/ml

( 3-4)
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TGF-p1
PDCCs T
T
PGE2
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TGF-1

NHACs

CD4+TCs

CD4+TCs

1L-2, TNF-a, IFN-y
IL-5)
Th17
1L-22)
TGF-B)
Th17
Treg

T Treg
Thi1

Thi
Th2 (IL-4,
(IL-17, IL-21,
(IL-10,

Th2

CD4*TCs

TGF-BI

Th17 Treg

MLR
Treg

CD4'TCs

NHACs
TGF-B1

NHACs

CD4'TCs  Thl7

MLR

MLR NHACs
IL-2, TNF-a, IFN-y Thl
IL-17 Thl7

TGF-p1  Treg

IL4 Th2
IL-10

Thi

1L-2
IFN-y
Thl
IL-2
TFN-y
Thl
1L-4
4.9 pg/ml
5.7 pg/ml
Th17
Th2
NHACs
TGF-p1
T
NHAC:s
CD4*TCs
TGF-B1 IL-10
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TNF-a

T-bet
Th2

IL-17

Treg

TGF-B1

Treg
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Treg



E.
PDCCs
T PGE2
TGF-1
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Treg
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1) Miyajima-Tabata A, Kawakami T,

Komoriya K, Kato R, Niimi S, Isama K.
Effects of metal oxide nanomaterials on
cytotoxicity and immune response in
THP-1 cells. The 54th Annual Meeting
of the Society of Toxicology (San Diego,
2015.3)
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(rlu/s)

300000
250000 T
200000
150000
100000
*
50000 -
o L I
CD4*TCs MLR MLR NHACs
NHACs
* :P<0.05
+
- NHACs MLR CD4'TCs
(pg/ml) IL-2 (pg/ml) TNF-alpha
2500 450
400 T
2000 350
300
1500 250
200
1000
150
500 100 ”
50
N.D. ND. ND.
. 0 [
CD4*TCs MLR NHACs CD4*TCs MLR MLR NHACs
NHACs NHACs
(pg/mi) IFN-ganmma
900 * :P<0.05
800 :P<0.01
700
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 CcD4*TCs MLR NHACs
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- Th1
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IL-4

(pg/ml)
7
6
5
4
3
2
1
N.D. N.D. N.D.
0 i —
CD4*TCs MLR MLR NHACs
NHACs
IL-10 TGF-beta
(pg/ml)
(pg/ml)
60 400
*
50 T 350
* 1P <0.05 300 o
40
250 —
30 200 —
20 150 —
100 +— —
10 5
N.D. N.D.
0 0 +— —
CD4*TCs MLR MLR NHACs CD4*TCs MLR MLR NHACs
NHACs NHACs
- Treg
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