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REBEAN AR T i A i g A ) 6
B GO B b A @

BRiEwy FE FiaE & M PHR
(R RFWIE R REBR SR 210009 L5 E R

(FZE] B8 T 5B 88 7857 40 il (BMMSCs ) 15 i #2% 20 i (NPCs ) 15 72 I BMMSCs 19 58 8800 Al 2 444
G3ACRBON M B A AR LA S FaiEk 0 1 RV 22 K S 1 B R A% #E 1T BMMSCs & NPCs 1943 B 35 57
Y ST 3 ARG JR 4, BMMSCs 5 NPCs 335 97 20 (9230 20 ) , BMMSCs ot 15 3% 20 Rl NPCs 5 35 57 20
PRSI X AL . FERE SR TR W) A1 (3.6.9.12.15.18 . 21d) 735 A6 00 400 A % % L3 P e 2B K1 B
(TGFB1) M /N AT kA K 4 F (PDGF) 9 % 78 1k & BMMSCs 5 NPCs (934 48 i 1 , R Fl RT-PCR 2 46 15
FRAS TR A [ 25 BMMSCs 5 NPCs 192 11 B B Aggrecan M [T BURZJH 28 11 mRNA AR AL, R . BRI
T ol 200 i 5 5 22 43 53 BMMSCs B2 NPCs ., NE 3 K IF IR 1 45 B[R] o5, SE 86 2 L35 W TGFB1 . PDGF 11 & &
BT IR ZE D S (P<0.05),  HLBE I ) ) JE AT WG, 45 15 Rk, TGFBI\PDGF 4353k 815.81+
25.69pg/ml I 494.28+20.01pg/ml, M /5 55 18d 21d Z M F . SC B0 20 40 i DNA % 45 75 25 4> B[] 50 1 357 58 4 %
WAL 8 TH 5 (P<0.05) o N EfS 3 K4 A 454~ Bif 1] 4, 298 41 NPCs A9 R F R B Aggrecan K I K. mRNA #9
FEIR AT AL 15 (P<0.05) 5 R B JAER 15 RIFIR 225 21 K, 9250 41 BMMSCs 19 2 11 R Aggrecan M 11 7 Ji% 5
mRNA #3556 I 417 (P<0.05) . €58 : BMMSCs 5 NPCs 3% 7% i BMMSCs A 38 i % 15 TGFB1 .PDGF %:41
JifL R 4 B 3R AN, WS NPCs, ﬁ%LEwﬁwfﬂﬂ’Mb% A 15 26 36 05 35 )5 300 BMMSCs 76 186 4% Jmi 36 1
WEEF A A P A AL AN, T I 5 UER 1 B Aggrecan & 1T 2 JRU2E 141

(SRR ] B 6 U0 S 0 T 00 R 60 A P L 3 5 8 R 00T s BB A% 43 AL RN
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Experimental study of the trophic and differential effects of rabbit bone marrow-drived mesenchymal
stem cells co —cultured with nucleus pulposus cellsySHAO Jianshu, WU Xiaotao, WANG Yuntao,et
al/Chinese Journal of Spine and Spinal Cord,2009,19(5):381~387

[Abstract] Objective:To investigate the trophic and differential effects and their dynamic protocol of rabbit
bone marrow—drived mesenchymal stem cells (BMMSCs) co—cultured with nucleus pulposus cells (NPCs).
Method: The isolation and identification of BMMSCs and NPCs was performed on bone marrow and nucleus
pulposus from Newsealand White Rabbits.Three groups were designed as follows,BMMSCs group and NPCs
group as control and co—cultured group termed as test group.In each group,the changes of PDGF and TGFB1
in cell supernatants were detected by the enzyme-linked immunosorbent—essay.The proliferation of both BMM-
SCs and NPCs were observed through Hoechst33258 and the changes of mRNA of type I collagen and pro-
teoglycan of these two types of cells were detected by RT-PCR at 3d,6d,9d,12d,15d,18d and 21d respec-
tively.Result: BMMSCs and NPCs were identified.The amount of cytokines(TGFB1,PDGF) in co—cultured group
were significantly higher than those in two control groups from 3st day to 21st day(P<0.05),which transcend-
ed from the 3st day,peaked at the 15st day with TGFB1 and PDGF of 815.81+25.69pg/ml and 494.28 +
20.01pg/ml respectively and then descended.The DNA quantities of BMMSCs and NPCs in co—cultured group
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were higher than those in control groups from 3st day to 21st day(P<0.05) while the mRNA of type I col-

lagen and proteoglycan of NPCs in co—cultured group increased from 3st day,which was higher than those in

control groups (P<0.05),and expression of the mRNA of type Il collagen and proteoglycan from of BMMSCs

cells from 15st day to 21st day was higher than those in control groups (P<0.05).Conclusion:During co—cul-

ture process,the trophic effects of bone marrow—drived mesenchymal stem cells (BMMSCs) play a major part

at early stage by expression of cytokines(TGFB1,PDGF) and the differential effects play a part at later stage

by production of type II collagen and proteoglycan.
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P [0 25 1R 78 T 3550074 I3 2 — i UL 1 B R
B OIEIRE B ARSFHIR T BT AT % BRE 22 e
AR A IS B AR A 1] 48R AR AR By 3T 4P R 40 i B
A Ay AR 725 e ] 25k ) 40 L o A e T e S R T —
o Rl i S 11 = o8 L1 0  l
(BMMSCs) FAHEAF s 23, F R,
BMMSCs & 52 i3 745 #fi 1] 45 T 8 30 3 8 37 A2k
WEAZ o0 AT A M BR AR TR AE T, (R B A FE AL
WA AN VE R AR S K ¥ BMMSCs 5 6 % 40 il
(NPCs)#FAT T 385 3% BT L85 37 15 BMMSCs 11
B IR RN A B A oA S B s A AR L R

1 MB5HE
1.1 SEERANER SR k)

PTC-200 # PCR 1% (MJ 722 #)) , {5 & 25 Y6 M
220 (T8 Zeiss A F)) ,RF-5000 % 43
SEEEH (WA T, 5%C0, MR FRA (i
Heraeus /A ] ) , Transwell 20 i 3% 3% #% (32 E Corn-
ing A A . AKJNE H B (E.Merck A F)) , b
K W7 BL (TGFR1) K /Al A7 4k 4 K 7
(PDGF)ELISA {7 & (£ ADL 2wl ),100% /i
A= I3 (BT DY 275 A R AR 1R (35 [ Sigma
7y A ), DMEM/F12 85 7% 5 | 1T & e J7 Bl |
Hoechst33258 Fil Calf Thymus DNA %55 ( 3 [
Gibeo A A ) o BV 22K 1%t 7R o R 2¢ S50 2h )
R,

1.2 LEP R

1.2.1 BMMSCs W73 B3s 98 % U1 g
PE2 R ER 6 H A B iR 1.2kg(1.1~
1.25kg) ,3% 1% L L 22 8 4% Tml/kg (1457 & i LA 4=
BRI, JCRERAE R XU 2 45 L i B0 2
T R P — B AR 2 2~3mm Y FL A A B

Bone mesenchymal stem cells;Nucleus pulposus cells; Co—culture ; Trophic effects ; Differentiated

Department of Orthopaedics,the Affiliated Zhongda Hospital of Southeast University,

JiE 5 F 18 i S AT 4 1 ik, & 3000U/ml 1 JHF
F 0.1ml, VE BT L 20 ARSI 4l e RS 2
2ml; A B8 A PBS PR 2 UK, 800r/min &L
Smin; 3% 5 L35 W, ) DMEM/F12 15 35 %01 i 20
20 Rk T 5 K Rk VR 1B A TS I A R Ry
1.077g/L. 1) Percoll B4 4 I 7 25 W0 19 25 0 45
2000r/min #5.C> 20min , W] AR Z  H PBS
e 2 ¥, 800r/min B0 Smin, UL 2x10° ~/ml %
BEHERN T &% 20% 545 1035 1) DMEM/F12 15555
BT 5%CO, MR 37°CH 724 . 4~5d J5 B Ik
o, 2S5 A 3d BRI 1 YK, R UG I N VE VR I, B
FH 10%, f5E WA T % H LS 4N e A5 5140
MEE 5% A AR K% BE TR 90% LA EIsF FH 0.25% )5
HABFE AL, 4% 122 BB AR 3% B 32 250 3 4R
2o A A S e & .

1.2.2 NPCs M5 B85 95 % e R 508 fedih
U865 SE VAR SE , TCRR A% 14 T 8 M B A A K
BBy, R o M (] 48 1 2 P B 9 LAY,
D-HANK'# (&% &8 % 100 J7 U/L MIBEFHZ 1g/L)
PRV 2 38, 2R T) U) T HE ] S5 27 4R 50 | BUH e bR A
i) #: 6 4% , Fl DMEM/F12( & & % K 10 J7 U/L 1
BEEE R 0.1g/L) ¥k 338 ,0.25% 11 A 5 I i 4 op
37°CIHAL 15~20min, W45 AT ,200 H A5 A9 19 3
JE B 1000r/min 250> 8min, P4 1x10° 4~/ml ¥
FEAE A B B SR 55 R W DMEM/F12(% 15%
P G AR L PR LR 30pg/ml T A R 10 J7
U/L 4% £ 0.1g/L,pH 7.0), & F 37°C it Al i
B 5%CO, W46 3G 57 B R WA 40 i AR KB
2d il 1R o 53 BGER 3 AR S 77 0 A0 R 45 1
R D s AL AR e 0 5550

1.2.3 LB AR KA B R R E
% 3 A9 BMMSCs, 1 T Transwell 6 fLARJIE#B
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(1x10* Nem?), #J2AL NPCs #FhF Transwell 6
FLAR b2 AE R (1x10* A>/em?) |, HR] L 2R ffk 192 TR
7 KRR (FLBRE 0.4pm) 43 B (fif 40 i AS g 2ot 5
BMMSCs 43 1) 41 B - 07 LAGE i 2 ), 4 Ry
3.6.9.12. 15 18 21d 7 A~Bsf [ia] 45, A4~ e 0] 5535
6 AL, [T EGE 3 6 FLI%E IR, 42 1 iR B[R] g
BB BMMSCs B 1S 5% 24 T NPCs R0 5 IR 41
2% 20 4N 2 P B Ol 1x10%em?, 37°C .5%CO,
35 FRA R R 3R Y 3R 2 21d, & 3d i 1K,
Bi RZN EILECIDUE - i 08

1.3 Kal45 45

1.3.1 40 F & E  ELISA 3k ks 77
20 \BMMSCs 3% 55 20 \NPCs 50 55 57 4 78 A
[) B[] 2% FL oA 4t B 5% 3% 03 W P TGFBT Al
PDGF M) 4,

1.3.2 DNA & &ME KA Hoechst33258 i, 1%
B2 SIS AN R B R A LA AR, AR 11 1l
AL, LLNA- B B DNA 28 il b5 o il 28 | 76 %20k
O BE TG 45 R A O B JF AR R B o it 2R
& FE S DNA i,

1.3.3 REEH R Aggrecan M 1T A g J5 8
mRNA Kzl 5 Ff RT-PCR #5460 4% 25 40 g
R R BE Aggrecan 5 1T Y ¢ 525 11 7Y mRNA
Fik o R A5 AR [ ) ) A 40 B, DA Trizol 3
FIZ AN, AN E RNA, I E RNA ¥
4 RNA S5 cDNA SR 647 PCR 973, Jir
H5I¥h Bl e a A, AR L
W5 51 % M 5" ~ACGCCACGCTCAAGTCCCTCAA —
3", N5 R 5 -TGTGTTTCGTGCAGCCATC-
CTG-3"; REHE L BB Aggrecan LiiF51H)°H 5'-
GAACCTACGGCATCCGGGACA-3", FiF51¥H
5'—-CCTCACCGCCCACTCCAAAGA-3' ;B-actin |-
51418 5'-TCACCATGGATGATGATATCGC-3',
FiE51 ¥~ 5" —-CGTGCTCGATGGGGTACTTCA -
37, Hop IT BB B RT-PCR F 7 454 . 94°C i A8
Smin, Bl 5 94°CZE M 30s,60°CiE k 30s,72°C 4E i
45s , 3L AT 32 AMEIR , FE 72°CHEfH 10min, F4E
M BB Aggrecan RT-PCR S 45 1 - 94°C il A%
P Smin, B J5 94°CAE 4 30s,60°CiR k. 45s,72°CHE
i 40s, HHEAT 32 NEIR, i 72°CIEMH 10min, B-
actin RT-PCR I 55 : 94°CHZAEPE Smin, B 5
94°C7E M 30s,55°Cil k 30s,72°CHEH 30s, b AT
28 MG, F 72°CHEfH 10min, PCR =) 4 Bk |

DNA WO B H A 5 60 250 IR 0 i R 4
(Launch sensiansys B R G) Kl A4
WA, 52 B-actin £ 19 HLME & mRNA
RIKKFSHL
14 geit-ehbr

SRR A SPSS 11.5 Geitsw it b, Bl
DA (s ) o o 241 LU 7 265017, A 4N L
BAFH g #a5, P<0.05 Ry 25 5 A geit i L.

2 #§
2.1 NPCs B WL S % e 45

Ul NPCs 15 3% 41 40 it b B B[R] 55 4, 24h J5
TEUf A7 /0 B 40 05 BE 3d SR A 80% 4N Jifg I BE
NPCs 2 Z M [BIEsURIE (K 1a), 128 i & 2>
AU G RE S PR R . HEREFRA 12h J5 NPCs
B FF 45 0 BE 48N 45 90% 4N Mo i BE | 27 9 KAt £ il
G, WM ZMAIT . BRIEZABWIE (K 1b),
NPCs [T 7 i J5i 4 328 20 fb e 4 FH A 755 & NPCs 11
i
2.2 BMMSCs JE A& W5 45 e 45 R

JRAC 20 422 b S 24h 20 I JF 4R 0 RE AR K It
i 441 Bl 22 52 (R 5% B (R | Bl 855 5 KA 34, B
BAEWAE T 2 M SRIE IR s, 5555 1
J 5 A AR Vi R Vi 2 8 K A Rl 4 e S
WICAN, 2 2 &4 a5 90%LA I, 1%
RAEFN G 12h P2 G W BE A e | 52 KRB Ak
WAL AR5 1 40 B BRI . K5 5% 6~9d BV Al Pk
4%, BMMSCs B0 5% 77 40 40 U 25 S 8, Kt
B (K 2a) , BT R ZERTE S TC W AR Ak, g
FE2H BMMSCs 14 78 35 BK , 35 5% 2 2 JA i), 4t il B
BHRIE ZMIE AMNIE , Fmi £ (E 2b),
25 Yt 2 20 L ASCARG: I i 7S 5 3 4% BMMSCs i 3R 3k
CD44 (X35 CD14,£F A BMMSCs HFE 557,
2.3 UMD R 2

MES 3 K, R4 LW TGFBI
PDGF % & % BMMSCs P K 72 41 & NPCs HL
M IR W W (P<0.05) , HALE SRl b W
1 TGFR1 . PDGF (1 % 1t B 35 77 5 1) ) 42 K 1i1j 18
Wik E AR 15 Kk, 18d.21d B TR, 41
B ) 5 25 A Se 2 X (P<0.05,3% 1.2)
2.4 DNA &0 5E 25

LI 5 A W R A0 DNA &5 it AL B 9258 3
RIFGHE P AP A M s 35 R 4 (P<0.05), B
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Bl 1 a Hl NPCs 3578 N BE 5 ) NPCs 2 IRE (2 MITB ML (5 9 K) BB 54 (x100) b HEIETR NPCs 5 9 K1

MAPCELE A Z A HIE KA

2 a ik BMMSCs ¥R 4L ANMOE & R RIE Bt 84 (x100) b H 8

I 4 BMMSCs 38 9815 BR , 4l fE 2 25 9 e 208 R MU S0t 3022 (x100)

®1 AEMESSAMMEFLFRF TGP & 8
(x5 ,n=6,pg/ml)

®2 ATEKEASAMMIESR LFER+T PDGF &=
(wts ,n=6,pg/ml)

BMMSCs NPCs

S
A e e

BMMSCs NPCs
N YT T T eI
3d 303.62+24.33 134.28+17.59 513.82+18.8112
6d 349.42+16.89 140.84+13.71 667.76+21.1772
9d 364.26+14.35 151.93+9.53 725.93+15.10"%
12d 387.69+16.79 163.72+14.66 778.99+30.28"2
15d 368.35+18.61 169.90+16.07 815.81+25.6912
18d 371.32+10.38 162.68+8.13 759.10+17.2472

21d 352.91+20.26 158.32+18.46 716.75+21.37%%

341.32+19.96"2
398.32+14.3372

3d 181.71+10.43 103.89+11.47
6d 201.53+12.85 112.17+12.83

9d  207.12¢1596  103.94x10.64  423.39:16.96"
124 211.72+8.43 98.36+6.95 462.26+25.221%
154 221.75:16.88 85.29+9.22 494.28+20.017
184 208.80x11.42 82.48+6.53 470.34£19.4312
21d  202.08£10.89 78.51+7.72 44231152112

1 : (D5 BMMSCs 5l 3% 324 & NPCs 5l 5 32 40 L # P<0.05;
()7 41 451 I 7] 25 7 9 4% P<0.05

LG IR 2 W Fh AN DNA 7 £ Bl 155 77 B[] 28 1< 17
BT, I ) R 2 R A G R L (P
0.05,% 3).
2.5 RT-PCR K ligs

20 20 IR 4E R R BE Aggrecan 5 11 AR
JEEE 1 mRNA (3 3k RT-PCR 60 25 5 WL 3% 4
K& 3~6, W 3 KITG MR 374 NPCs Y
R Aggrecan . 11 B JF 4571 ¥ BH 5% F NPCs

7. (D5 BMMSCs 5l 1 55 41 J2 NPCs Bl 35 75 41 3¢ P<0.05;@
[) 25 4% /4~ B 10 25 5 L 48 P<0.05

PAPh G SR 2, LR 3% 55 I () 4 T 2 e s P2
WG BEAA L #R 25 S A B EH M (P<0.05), B
BMMSCs 5 3% 20 4 i} 8] &2 JL - JC & 11 R B
Aggrecan M Il B Ji 3% 3% 4L 3% 37 2 BMMSCs 1
BB Aggrecan S I i It 4500 76 56 15 R IT
LA B, LBl 55 55 I ] 428 41717 220 9 1 5 PR 2 () g
JCEEAH K 22 7 A Ge it 5 L (P<0.05) .
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®3 EFTEEESEMANE DNA 22NE

(x#s ,n=6,pg/ml)

BMMSCsHl 55 55 41 NPCs ol 1% 57 20 L1 TR 4 BMMSCs R F 41 NPCs
3d 0.319+0.031 0.256+0.013 0.357+0.026"2 0.309+0.0232%
6d 0.299+0.024 0.264+0.017 0.390+0.03272 0.349+0.0142%
9d 0.2770.015 0.259+0.012 0.427+0.01512 0.438+0.0422%
12d 0.249+0.035 0.2750.015 0.465+0.03172 0.495+0.0152%
15d 0.205+0.013 0.294+0.008 0.520+0.01622 0.539+0.0192%
18d 0.163£0.019 0.2810.022 0.565+0.0182 0.567+0.0202%
21d 0.138+0.016 0.264+0.013 0.628+0.0402 0.605+0.0212%
7E:(D5 BMMSCs #1532 41 4% P<0.05 ;@I 4145 4~ i 7] 4 HL 5% P<0.05;B) 5 NPCs L B 32 41 H 4% P<0.05
Fd4 AEREOESAMABBEEOREE Aggrecan X TR KEEH mRNA HRIXE (x%s)
NPCs i 15 77 4 BMMSCs il 1% 77 20 LR SR 41 NPCs L8 524 BMMSCs
Aggrecan  NNHEJFEN Aggrecan I B JHUE Aggrecan 1 BB B 1 Aggrecan T e 52 14
3d  0.907+0.013  0.7060.026 0 0 1.410£0.09972  1.208+0.027%2 0 0
6d  0.961x0.019  0.787x0.035 0 0 1.623£0.097"®  1.406+0.0577 0 0
9d  0.990£0.011  0.800%0.039 0 0 1.836x0.142%2  1.510£0.03572 0 0
12d  1.0710.016  0.854+0.036 0 0 2.053+0.156"2  1.594+0.0362 0 0
15 1.11320.024  0.883+0.037 0 0 2.304£0.14812  1.704£0.02972  0.3902£0.023%  0.183x0.0142
18d  1.159+0.032  0.929+0.020  0.016+0.011 0 2.559+0.19272  1.832+0.045"2  0.516+0.0262%  0.344+0.023?
21d  1.258+0.020  0.988+0.023  0.134+0.017 0 2.791£0.176"2  1.9600.05172  0.706+0.0312%  0.523+0.0272

TE (D5 NPCs HL A 1% 57 41 H 48 P<0.05 5 Q)R] 41454~ B[] 450 P EL 4 P<0.05 ;35 BMMSes Hul 15 97 41 L 4% P<0.05

B 3 BMMSCs Hh 5% % 20 A 8] B 6] 550 Aggrecan & T %
Ji it mRNA 119 3Ri5

ke W & WO P N T

By =t i il LIT 5T
it x

DEE —

| —

¥

‘1H:= s e

TE Ny —

Dy == D%y feris

B 5 JLIFFE NPCs AR BT[] 25 Aggrecan B IT 780 i Jit
mRNA )3 ik

3 g
Wi A X A 1) 28R 728 g BRI IR A, SR 2R
% 7 1 0k 2 w0 B ME IR SR AR E SO T RE . H
BEOOIHE ) 208 A2 19 A= W) e A 52 B AR R T A

hlriey w -i

i
P
iy

T —
[EEY

iy hgmam

o —

I3y (Famim

4 NPCs b 55 372 20 A [ i 8] 55 Aggrecan K¢ T80 Jie Ji2
mRNA 1%k

Slaka W owa W S L vRa 104
iLibe A
Wby || T
i flaim

6 I:E53E 20 BMMSCs A 8] B[] 58 Aggrecan B¢ 1T 7 Jig
Ji mRNA 1135

Mo R MG IT o A WE ST LA W R R Ol A A B
TGFR1 T ¥l F )% BMMSCs A & # 21| 1K 25 §6
¥eJa , RIRAE— 2 B[] PN B A% 40 4 rp 2 1 2 0 F
I 79 e Jit i) 2 S 3 n, E 2% M ) 48 A 3R AR
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Sakai ZE 5 BMMSCs F84 A 5K e 1B 28 #fE [|] £ | 25
R A BMMSCs 2H HE 18] 55 1 /35 )3 0 1E 5 X4F
WEALHY 91% T2 155 5 & S 1E & % R4 81% , &
FIZ B BRI i, (R tk BMMSCs S A B 28 i)
oM ] 2 5 R A R, R — A B TRYT T
2o

F A BMMSCs 1& 5 18 A5 #fi (1] % i) 1L 1 7] 6
H MR, H— BMMSCs & 7% 2 M. (trophic
effects) , BMMSCs 1k —Fl A= W 3% P4 R 1) 433
‘7}? (Secretory sources) , Xﬁjﬁmléfﬂﬂﬂﬁ %3’%35*%33
fiE (trophic mediators)!*", BMMSCs i i 73 I Z Ff
ELA A W M 0 A R A R ke 40 i 4
KA T (G-CSF) . 5 41 it 42 9% il 3% A 5
(M-CSF) IL-6 %, 1 #5581 424 ] 738 1l 40
[7i) Hh 2 35 ) 40 471 5k oty 8 1 19 325 i 4 i =2 ] 41
HETE 5 2T 65, 76 1 1 40 i 38 5 | 51k
PREEENZR, A MBEENEM,H
BMMSCs 4% £ Jf A & A= 43 4k, b Fh 2 fig #k 1
BMMSCs FIE #8000 . Yamamoto 25120 BMMSCs
5 NPCs H# My, R RE
BMMSCs 774 5 NPCs 3 5t 5 i AH ¢ H - 1 12 ]
AN, 4 TGFR1 . PDGF . 3 2 A K N F (EGF) |
Jo i FREA K I F -1 (IGF-1) , H. NPCs F4 21 Jitd 3%
B DNA G 85 1 RO R B B 5 Y
NPCs A7 B & 9 9% . 7 BMMSCs %48 & &= 1 4
O WL, et 0k AR, Bk T
BMMSCs & F2 00 [ A7 AE 314 3k 263358 B A 1Y)
BMMSCs AJ/E R A= Py i P - 1 43 R, & T 47
WA R L8 IR BT R AR B SRR, TR ZUE S
A CE I PE R

[/ B BMMSCs 1 4 1 2410 B 2 AT & A (1) £ 1)
IYALRE 1. BFFEIE B BMMSCs AT LA %34k 0 il i
R G S N AN O s
%, Sakai F'9LL Atelocollagen i b S48, 4843
B HE 3R 0 BMMSCs Rl 2] 3228 I 1 3 MR8 i 5
R AR P e S, S5 R B S A0 B AE IS AR
Uy B, 8 AN 0 95 ERIE 4, 31X 5 H5c ) B A
] 45 20 B AR L, B AL BMMSCs 7= 4= 14 35 11 £ Wi 4T
28T ME %R 48 . ¥ BMMSCs 5 1E % NPCs 1R 4
FLRE 35 K& BT BMMSCs H 86 A% b ic 25 B (Sox—9
aggrecan, [ BYJEJRAF) Rk WFHIM, $En1E
NPCs JIr i i i A 5%, BMMSCs RE % & A= 258
¥ Ak, DA AIE 2% e (] 48 3R A% | o Al (] 4 25 44

HETAE 52 IR AR ME ] £ (HJ2 LRDFSE R BT IE
WG IR EE R B9 BMMSCs 2886 i o0 4k, 78 S b
L 38R X A T AN TR A R A ] R A T
FEREIE S, BEAZ 40 M 1) A BRAS L B 28 & A U L 4l
i 5 /D B Z 3 K, BMMSCs RE 75 55 PSS 8 4%
I3 ARG 5T IR A HME 8] 4 75 B AE— 2B OY

BT BRI, WATK AR B b
TGFB1 .PDGF 13 ik &/ i BMMSCs # 77 R i
fa4% , [AIEH . BMMSCs 192 FH R M Aggrecan M 1
R I mRNA (4 2 35 15 by 86 4% 43 Ak A0 48
B o S0 %2 B, BMMSCs 135 FR 300 B 2 s A% 43 Ak
RN L3S IR i B AR AR S A AR . 7EIE
FEE (3~15d) , BMMSCs #7572 8500 & 3% B AF
M, R (TGFR1 . PDGF), ¥
NPCs, fie i7F 3 55 A0 i /0 38 B A9 & B, 7 L8
FIEM (15d JFUR) ,BMMSCs 16 5 A% &) &8 (8 26 55
T, B4 NPCs 74k, A& B EE F R Aggrecan ¢
IT 750 05 3 45 4 M D R okt

7R 52 86 3@ 1 Transwell 6 A 2 8 5% ML 57
BMMSCs 5 NPCs L3557 88 | i R 40 L )2 i1l
UG B8 Ay 5 Tl R T3k 425 7K S (LB 0.4pum) , R 48 T 4
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