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H 1

PRUT B Al LB 7275 Transwell [B)JFE3efb L85 227515 51 £ BE A
7o T- 40 (Goat bone marrow mesenchymal stem cells, gBMSCs) [ L1 25
AT A4 (Temporomandibular joint disc cells , TMJ disc cells) =l 4F
YL MR A0 I o A AT AT PR R R RS SR i AR LU, DU AR T R 2 AR
7 A0 R YR A PR AR

T ik

1. BMSCs HI$HUE: 75 F1 25 8 —— R UG 77 AKX BMSCs FHA%AR it =4l
HACKE I BMSCs EMbsrE; 10 ug/L bFGF FIRLF4EE i3 S0E 10
BMSCs; HIZRfiEgett ., RIRFEL Gt &4 O Yeft, T BRI s H 24k
YL 0y TR AR K R 7155 5 05 19 BMSCs AT 4E 4T MO 7010 78 R

2. TMJ disc cells (1) J5AR (B4R 7797 508 FoRE et —— 3R BOF R 77 J5AR
L =E 50 AOC 1T A4 i s CCK8 VR A N4 M () 3G A s 1t s R ORI i AN R IR M
2L Yt % 52 TMJ disc cells; fiE 2l b Gt 1 o 11 B4 S5 i 434 s Elisa
BT AR M 2 BB B (Glycosaminoglycan, GAG) ik /KF.

3. BMSCs #l TMJ disc cells 3% 78 ——7F HEILEE 7K A0 Transwell
HEEFAE R, ¥k 1:2, 101, 2:1 JHF) (BMSCS : TMJ disc cells) % BMSCs
A TMI disc cells #FAT3E855%, [R5 B AH R E ) BMSCs £ DMEM/F12
B e b R IR N BA MR ZH, 10 pg/L bFGF [ REF4E 3B 5 S 05E S 10
BMSCs JMBHM X REZH, 73 RS L85 5101 J5 AR TR A S35 IS I ; Fe R 97
21d if, EMHARIN——H R . RIRIELL. L O LA s e e gt
AR HIRI T BRI AR RN GAG 5 &0 iy 58 Bl —— Xk 2% 2L 4 g
& Fr 34T GAG, [ B JFEAN T B JF 2 Al 43 1 7K P A I —— SEIT 58
EE PCR RN T AR AN IT BRI mRNA 3Rk . & AP I ——
Western blot F il 4H i [ BT 11 AR 5 8 B R Ik K.

R

1. 1% BMSCs FiaH 3 IEPiE CD4A4, MR T4 br E PR



CD34 1 CD45; 10 ug/L bFGF [P R 4E 5 175 575 S BMSCs, 341y
JEAR NI EAZN, 10d J5 PASRAL T30 SoC 9 S 4T 4E R mr A4 1) K = A
. KR4 AY, %S5 BMSCs B ZEIZH . RIJELH R S ge
AN BB b i AR G 38 S B, 2R BH BMSCs BA W) ¢ 15 B 405 5 55
1k RE

2. LR A G T A 20 B P PR R iR e (R ORI 2T G (35 B FH M
Ui BH 23 B S 30 B2 O T 34 M s A P 3 PS AT 354 M 1) A it 28
K, P1, P2 Al P3 Ll 2500 N Ao T AL A M AL 2R AL, P4 FFUR 6T g
MR [EE A FRFRI T BRI A GAG [3RIE, M 4 ARk T BRR
F GAG FRIKIZ U, A & 2L M Hh s 4T 4 40 Mo AE A B B>, T
HAK T BRI GAG G R,

3. (ESLRE IR0, CCKSIRAR I A5 4 41 i 1) A= K i 28 A %o B 2 A B«
FLR % 21 P 1 K3 XoF Bl 5 5 41 B o R AR X 2 1 5 T BMISCs 2H 1 33 5
w2, HIKH T A 2 B LR 97 441:2 (BMSCs : TMJ disc cells)
I LR % 4 1 41 18 K AR T Transwel 8] 4328 754K R MIBMSCsis S 414 K
WERE I o, BELEEEMARIGAG. T BB R & AL R Rk i B
Transwell 3L 15 72 AIBMSCsi% S 4, HAE B4R 741 111:2 (BMSCs : TMJ
disc cells) KA G CAGHT T 1Y fict Ji7 2 Bl 2T 2 40 i A 200 PRl S 1k 44 i 1
HERR 02 AR AE U R AT R A R B e A s T I R T A R K
HEE R Rk AE Transwel 1L 55 7R 20 ey, T 2R J 5 A B A A4 L ) o S P 4
MUARIET, 7ETranswell (Al 8235 72 40 0 & B 3RIAE, R Transwel I55 774k
Z 5 FBMSCs[a B FE AL 734k

i

1. 10 pg/LbFGF 3 /5 1) BMSCs HA [ 4T 4 4 B A 40 i 7 A4 358 5 (1)
77

2. WAKRLE. T BREM GAG Rik&E &2 1) P2 8y P3 X1 f 41 f ik
AT

3. FEYH B BB R AL 1 AR B A Transwell [A)3edfi bl vk &b, H
FEILREFRIEXT BMSCs [ 41 4 40 A 48 i 73 A6 B 520 2K T Transwell L35 5%
& ZH BMSCs 5 341, H B L85 7 fe A LU 4 1:2(BMSCs: TMJ disc cells) .
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DIFFERENTIATION OF GOAT BONE MARROW
MESENCHYMAL STEM CELLS INDUCED BY
CO-CULTURE WITH TEMPOROMANDIBULAR JOINT
DISC CELLS INTO FIBROCHONDROCYTE-LIKE
CELLS

Abstract

Objective

To study the effect and the convert ratio if the co-culture by different contact
methods of goat temporomandibular joint disc cells and goat bone marrow
mesenchymal stem cells(BMSCs) in vitro can affect differentiation of BMSCs into
fibrochondrocyte-like cells.

Methods

1.Goat BMSCs expressed specific antigen CD44, while low expression of
hematopoietic stem cell marker antigens CD34 and CD45; 10 pg/L bFGF
fibrocartilage induced fluid induced BMSCs, no obvious changes in early cell
morphology, similar to temporomandibular joint disc after 10 days The long triangles
and long spindle cells of fibrocartilage-like cells were dominant; the histological
staining of toluidine blue and Sirius red and the immunohistochemical staining of type
I collagen in BMSCs after induction were positive, indicating that BMSCs were
induced into articular disc cells. The ability to differentiate.

2. Primary, subculture and identification of TMJ disc cells - extraction and
culture of primary goat temporomandibular joint disc cells; CCK8 assay for cell
proliferation activity; toluidine blue and Sirius red staining identification TMJ disc
cells Immunohistochemical staining was used to detect the distribution of type I and
type Il collagen; Elisa kit was used to detect the expression level of
glycosaminoglycan (GAG).

3. BMSCs and TMJ disc cells co-culture - BMSCs and TMJ discs in the ratio of



1:2, 1:1, 2:1 (BMSCS:TMJ disc cells) in the direct co-culture system and Transwell
co-culture system The cells were co-cultured, and the same concentration of BMSCs
was cultured in DMEM/F12 culture medium as a negative control group. The BMSCs
induced by fibrocartilage induction solution of 10 pg/L. bFGF were used as positive
control group, and the cells before and after co-culture were observed. Morphology
and proliferation; qualitative analysis - detection of type | collagen, type Il collagen
and GAG content by toluidine blue, Sirius red, Safranin O and immunofluorescence
staining for 21 days of co-culture; quantitative detection - GAG, type | collagen and
type Il collagen content were detected in each group of cell slides; molecular level
detection--real-time quantitative PCR was used to detect the expression of type |
collagen and type Il collagen mRNA. Protein level detection——Western blot
detection of type | collagen and type Il collagen expression

Results

1.Goat BMSCs expressed specifica ntigen CD44, while low expression of
hematopoietic stem cell marker antigens CD34 and CD45; 10 npg/L bFGF
fibrocartilage induced fluid induced BMSCs, no obvious changes in early cell
morphology, similar to temporomandibular joint disc after 10 days The long triangles
and long spindle cells of fibrocartilage-like cells were dominant; the histological
staining of toluidine blue and Sirius red and the immunohistochemical staining of type
I collagen in BMSCs after induction were positive, indicating that BMSCs were
induced into articular disc cells. The ability to differentiate.

2. Toluidine blue staining and Sirius red staining of goat temporomandibular joint
disc cells were positive, indicating that the disc cells were isolated and extracted; the
growth curve of P1 to P5 generation disc cells was detected, P1, P2 and P3 goats The
growth curve of the mandibular joint disc was similar, and the proliferative ability of
P4 decreased. At the same time, the expression of type | collagen and GAG was
detected at the molecular level, and the expression of type | collagen and GAG
decreased gradually from the fourth passage, indicating fibroblasts in the articular disc
cells. The number of cell-like cells is reduced, and the ability to synthesize type |
collagen and GAG is decreased.

3. In the co-culture experiment, the CCK8 method for the comparison of the
growth curves of the cells in each group found that the growth rate of the co-culture

group was relatively higher than that of the articular disk control group, while the

\%



growth rate of the BMSCs group was the slowest, and the highest growth rate was
Direct co-culture group 1:2 (BMSCs:TMJ disc cells), so the cell growth of the
co-culture group was stronger than that of the Transwell indirect culture system and
the BMSCs induction group; the synthesis of GAG and type | collagen in the direct
contact group The gene expression was significantly higher than that of the Transwell
co-culture group and the BMSCs induction group, and the expression level of 1:2
(BMSCs:TMJ disc cells) was the highest in the direct co-culture group. GAG and type
I collagen are fibroblast-like cell-specific extracellular matrices, the presence of both
indicates the production of fibroblast-like cells; and type Il collagen synthesis and
gene expression in the Transwell co-culture group In the middle, the type 1l collagen
is a specific extracellular matrix of chondrocyte-like cells, and the expression in the
Transwell indirect culture group is obvious, indicating that the Transwell culture
system induces BMSCs to differentiate into cartilage-like cells.

Conclusions

1. The ability of BMSCs induced by 10 w g/LbFGF to differentiate into
fibroblast-like cells

2. P2 or P3 articular disc cells with good growth, type | collagen and GAG
expression were studied.

3. In the direct co-culture system and Transwell indirect contact co-culture
system, the direct co-culture method has greater influence on the differentiation of
BMSCs into fibroblast-like cells than the Transwell co-culture system and BMSCs
induction group, and the optimal ratio of direct co-culture is 1 : 2 (BMSCs:TMJ disc
cells).

Key words The temporomandibular joint disc ;Bone mesenchymal stem cells;
co-culture; fibrochondrocyte-like cells
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iR oC (The temporomandibular joint, TMJ) S<¥i#% @ T- 2T 4R B RE4
21, ZAHLLT N AR TR 5CTT 5 A), ST BRI N A OC i id AR
TEW ORI, WD OGT  [RI I EESE s 76 T AT 2 AN UIE S b s, 2%
PE Y e TMI S5 2 B T A AN (AT i BN Angniah3t i 1
MR EH, TRMITREES, WS (glycosmioglycan, GAG) , R4
HEFPE (aggrecans, AGCs) ) , KFIERo 3l 4 k2 pli. | LR R 25 (A A0
GAG JE4M AN EZE Sy, SN 1 O B ks s I L RF s
77, WS S B T B RE S L T A% T 2 ELAE (temporomandibular disorder
TMD) AT 5 55 o WL 2 A PR AT PRS0, T Re & O T UBRGER Ffar « METR IR
ANANH AN B AR A ST, OB R IRR B . i R Rk 70%H) TMD &
BT R AR B IIREAE . LA MR AR S8, TR
HETCE IR 3R, U 5 AT, ) J 10 A R 2H 208 pl 4k Ok B A
B ZAE TMD "™ . H AP EAE A 2R 55 B 1 Al B A R AR B 5 6 4
B35 F R AR ) A A R AR 20 R B R RS, (IR R B,
AL, A Db EEAR R AR POX — BT I B R A ROV TR, H TR
R R A A N 2R IS AT A A TR BOR B B 5 O T
RO B8 B B SR IR T R

1987 4F, “HLATH” HEREEZR PRS2 IERRE, AP TR 1]
W Z PRI G M BIHOSFRHER, HT ERRIFIRETT R, HIiICO&ES
W 5 TR R B RN BN 32 o ZHE TRERAR A ELAR S e R ik &, B
AU ILmA: 1. SRAZUET AR TRERNIEE, S2iae S8/
HAEVEE; 2. BRI RIS TR G TE S B AT iE R R TE
BRI LR, MRS G FAREEIT 7, QIEHRE R 3. VISR
HA— Wk, BRI ar DA R 2H LR 407 (1 B T A S b EAT AR ) B
B LA RS S T = A o 78 L2 TRE AT 0 0 B o5 1 AR R AE 3 A
JitH s BhFAUAL, MR RIS AR R T ik

L3N AT 5 4 2 T2 7S B AR 1 35

WAk, EWNAMAYEZ B TAEE 5654 23 TREEOR M A T3 i 2 F
MR FT . v B S A i P 3% 75 e R S0 H AR R 1 G Btk 5 i
A EEAT R 3G, 1 5 T 40 R N 2 SL 0 BP0 ) HEAT LSS, N 12 [ ),
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ZEPOR AR SR S0 SN RO R A N LB IR 5 5 B B ) O T A ) AT A A R A T A

HROR R 4B MO AE IR R B N A K R, R BRI R AL B (i 2, AR
SN, HHE PRI e AN AN R B R L, R GAG 774 . Cooke!?
SEAE PGAPLA 328 F DL— & Ll 1 %% B BR800 40 il BMSCs, #4 7 H A
RPN RE R R E FEAH 2R, M EL G R NG, VR 4E R B FE R P
BRGEAIEIF 20 A, HIEHLURMERERIEY) S M e B R R BB FCE G
W22 . B EE AP R A5G T S 4 M AT BMSCss 1A AR L85 9% MO 43 21 il
REREIE B9 2 42d. 7F 14d. 28d. 42d WEL AN H 4L RS . A8
RSB R it e R o 180 SR I WL 5 B SR A (1 R i LU s AT, BAM
Mskeg, HizfbA R, FRRIgE st e W GAG A 14d. 28d. 42d I}
() T Y Ji J5 S e 2L S 2 e 0 B P, 3R B 2H S B AR M P AR A D R R A 0%
TRAL M EE s T AR . DA SO0 353 W AR IRATT AT LA 2 147500 T
KR HENHR TR,

250N AROE f 2H 2 TR ) 4 e Sk D

PP v A TR P AV A B Z, KA I i 40 i kI8
AR TR OB R . ARG IR IR N %72 2 3K B s 2 | @R, TMJ
KRR LT YEA LN H LA H B, AR 3 Fh 2l i Bl —— R 4T 4E A0 R R4 i,
CT Y REGH AT B AR MR AR P2 el T R A A, BRI RO R AT
TR R, SLIHT I E I ST BN M AU AR A AT AR RS TR RS

2.1 EMARTT B4 i

W FEUE SR AP B2 4 B RS IR I LU =E 30 R RIOR 15 B 1~3 AR4H g s sE W 2,
HIEA T a T e e g Bt 4 i, TR o~ &ioe 15 3 4 2 TR Fas i pp 1
A, Thomas MK TMJ 5 540 M /B A Fh 141 i ia F 26T 341 9 TRE B
AR, BRI, XL A BB B A T A6 BT 75 (AR R 2 5L
PREEAE . A TMI S AN R A W Rk i S A% — ECM ik
I | B E E B 200680 23%, X ek DL T 1k R BUGRAS B
ZIMEREANI, PRAMEIRICE A R AN R B ™™ tAh, TMI ST it
AN 28 ) 1 3 22 AR AT A [a) s BRAN AR BRARAY,, 70 R FR i R P i 6 78 5 T ik
AR, IR LRI AR 0 2 TR R R R B AR TEVE T Y o RV AT I FEUE W B A
5B RUR AT M A AR A IE B 26 R BB A L AR A B AR S 0, (H A
MR SE R NSRS ZA AR, BRAEDIRBRGL,  HRIU 40 i o IR 4%,
s, DR Bk i 22 (0 S 58 A 78 A6 AT 1) T4 28 H Atk PR35 6 B0 248 PR RV

2.2 WEHIURE

AN B 5% R B 2 PR 2 A A BB G 0, 240 A ) 52 T 38 7 A K
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ZEPOR AR SR S0 SN RO R A N LB IR 5 5 B B ) O T A ) AT A A R A T A

BRKRIV A AEAN A, R A AR g T 2, TR, RIH £
AR BRI B R RR T B2 BT AN B ) Bl SR IR S AT R
YRR AT 2 o AN RS B P B SR A4 5 B 5 1 BB SR A4 o ) P S 2R AT
BRR B TAE AT 7 LA™ BRSSO 41 5 PGA Pl fr BTk S8 41 4
BEMAET IR, A IGF-1 A B 5, BT HE A M ) A KRR T HRIR R
HAIM, AP 10 F5FT 6 £ K GAG FIRJE . Wang %5 U8 A s 56 57 41 it
S8R O B R AR B A AT R, SRR AB R AN TMY
RRA4E R AL, GAG FI4HM B B3, (HRE S ETRH RN M.
RERIZ, | BYREFN 1 B S5 R AE T A PRl T 5 PR BN ), T fEBRR R
LR YR R TR B IS 3 o X LRI AR B, BRI AF YRR A R I BT
FAI TP BT . H AT, SF0 i 28 2 7 R 9 4T 4 30 A SR Hp ) S i
FATF TMI S5 514000 .
2.3 FB R4
LR RS AT i T DA ) RS R BB B R A (37, 381, LR AT 4R Y
ARG FEANNE, L ECM Bisr 565 5k ECM 28 4LL, FZ 74, nlgERe s 1)
SRPERRRE I, AHM S T3REG, HORIEFEE . B AR R 8 AR O BRI S s
RS, I H AT Rk AR SU0Ks B D 5 R R R A DRI )
B TM] R R A ZUTAR B FR AR AT AT AU 4E MoK JR [39] o Almarza S5 [40165 1 ¢ 1
CRLBZ A Y dm B : T B i) AR/ MZ AL RE 75 K I ECM B2 3 £ . Hiramatsu
S [410ESE T IGF ARAMF T N B R AT 44 3 J8 5 T AL AN GAG 43 WA 3G A o
2.4 TS
PER TMI ST 34 2R TR AN At B 2H 23 AR B 4 Mo ks B ARl 2
FINAT ST BT 40 i 2 18] 78 5 T40 0. (mesencymal stem cell, MSCs) ™, -4
MR % . BT Z MM E S8 S, TR CEEE ", BeR T, BRI
PO RS AR AR ORI S 2 B AL A SR SR B R SR IR K R A R
TAHRL . T4 ARSI 3 BN v A BB R M BT S i 4t e, (E T4 g
(1oL B B B DR 3R R 3 R AME S PR IR A, ARS8 WA A i ™7
2. 4. 1 JRfGT40 i
JERATF-4H02 Cembryonic stem cell, ESC) /& —Fl&i BE R /M AL I, AR FL 11
Y 2 B AR R R A BT 40, ESC AR KIGFERGR, Sl F Rpigg, fE
DR AR T AR P R 4R R A SEG B I AT ESC AT 4il AR
FERESR, B ESC HIMLIBRE™ A% i, ¥4 KT BMP-2, BMP-4 %
FH) ESC AE 40/ AT 4 s AR kR 7R 3 A, Al ECM )40 WAL, 45
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ZINRAR A S0 530N GG BN M L 7R S B ) 70 0 ) BT A A I 1 2R 7 A O BIE 5

BoR, BRIEHN ESC 5er4ufeg LR gR, M GIE S A, GAG f1 1 A
A N 6.7 540 4.8 £ H3CE MRSt AR EEE N 9.8 f5. 2
JEH T ESC M2 M i ReRrtE, A RE 504 3B AR 40 B s DAE ], B
A REIE 2 LR LIRI A s A — 5 T A BB AR A W A, B4 ESC BN EEAH
(AT S 4B TS 7 i — R R
2.4.2.1 JlgWi+4u i
JEWI AR R & HHERZ AR Z R T4M, DU AR EE . BT efih
FKETRIFERTM, P T4iH (adipose tissue-derived derived mesencymal
stem cell, ASCs) EA 70 A AT 4E 240 i AN | i b R ke 777, JF BLAT
PIAE RN TMI e 443 TRE G R B ARk JE . Maenpaa 25 " 1 VKAIE A S
U 4 B S — PP R AT AT I AZH S TR M MR, ASCs TEHCE Al ks 77
Ferp IR — B R 5 R 2 PLA JE4UE U AT AE PR ff SR p Sk s 85 9%, &k
MZAESC ECM [FERIE. ECM Z3ulssiifn, BT s g B R i iR it GAG Rk
IR mRNA KRR ASCs [ TMI ST B4l i - th B it /b, {5 ASCs
AR A2 T L4V T R TMI D675 45 B 3R VB 4 (0 b1 i R
Antiainen 25" # 78 1 H 1 ASCs FIXUZ PLA M RHER TMI L35 1 B AR
WM B AR FE R TR R TR 9% L&, IR AP 4 p R Rk . %
ASCs KT 170 NGB — M TMJ 1, RFEEREFR 6 A 12 S REAEAH
Z1% PRI GY. RIES R RN S, BLERTA X FARM CBCT
PR IS S AR AR KT 5 ASCs & 75 P41 i A B AR R
P5ATS 5 13E — 20 LI IE A SKAIE I
2.4.2.2 B HfIE 78540
200 B A i T I B A R R SRR P T A, B IR 78 5T T4 A (Bone
marrow derived mesencymal stem cell, BMSCs) J&fZ4E T B A ik b il R 49
I —Fh 2y 3R REPMYE R4 FAA s 4E40 M1 1 298 s R i &
T4, 7EEHEREEZ T BMSCs & #U47 0.001%~0.01%, {H ARSI HE IR
H, EARFEKEES THA 2 MR ™" HATEB a1y #4147
TAEH, 55 BMSCs 4340 A 2T 4 20 A 40 it £) 248 Ff i PR 155 2 DR T A4 23T
FEREZRTAE™, BMSCs 55 H At 40 i He 855 7% 0] 15 5120 17 A8 [ 2K B 40 ffa 43
1k, 57K BMSCs 7EA R 755 R 715 R #EAT e MRS R 75 3 S8 5
FNSC B R — LB IR AT BRI S B FELZ™ . Fan 2578 BMSCs
107 AT A M 55 R U 5, B R LA M 2K AR AT I A 4R TR A,
HH IV RRE S S, EANER BTN 1 A WL=E1 BMSCs AN ]
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ZEPOR AR SR S0 SN RO R A N LB IR 5 5 B B ) O T A ) AT A A R A T A

WP [¥) DFGF 1555 R ] [0 R0 1 4 Hh [0 s 2T 4 240 M B 400 P2 A5 4k DA
b SEIG A 7T IAIE B BMSCs I/ AR Gl 5< T 4 41 44 TR b 5 A RP T i ok

3. SRR

IR E USRI — Fh B AR M A 0T N A O RL, DR AR R
PEULE M FLBR S . RIAR. B . —EMERBRIhRESESE, e H Mgl
MK BB, . 4k SERATHREACHT S A Mt v, R
LR R R R B . H RTR A0 0 T B 2 232 TR I SO M RS & i
BIERAMR (PLA) ™, BBREZKR (PGA) ™, BE_@mHMmME (PGS
) PRI BRI . BHRIR. EFER KBRS, iR
210 R FH T 22 5 R PGS 5 PLLA & BUET M = 4e g kb kl, it /)2
S0 RN AE YU AR RV SR IS WD IR T X PR A R A 2 R AU TR
FARZ R, Almarza Z K8 NI R TAIMMBARI P G AR E, Bk
EENEEHAY A, RIRBaGt, B FIEgEE KE 1 B4, &K
AR A ZEL A B S Hp 7 B R S B R A G T 2 A T R4 BB T A S 1
YRGS TR, 225 SEBGUE A AT 7= A T 2R Jir R i 22 i 2 2R AL R AR 56
TR AN AP R ™ Brown B R SO ROER, KAN, Kok
5T 1R 4 L A7 D5 o S SRR T XU ST BE VI BR AR JE B R Rk N . 6 N H
J&, TS ARAE N LR AN SR — M B RN, TEASFIZEZR D Re#l S R
SR AT A UL T AR R 30T A1 41 28 200 M R v S 4 s e 33
FETE AN BB B Fh B FRL T 4 TR BRI PLGA C4R BIEREE — e A 451
PRECE IR, fE TGF-B K71 T 3RIH B2 B3 E 20 f R 2, 4H u4hE
AP B, AT R AR TP LRSS MR, 82 KRME,
W EE AU IERE TR, PURMESS, VAT RL, 7R R,
A BEIE BT AT A R . B TRER RS LUEAL G /MR Tk
FIrASBEAS B30 BT fOC TS B 20 R 1 AR o BICHAR AR A AHZA T
RGNS , BN R A TR T —AVEE T TR R B, AT T
AR T IO T R A RAEWT 7T, PP A MRS IR TE, AR T AR
MR ROBIE ST FEATVR BE R AN 63 . HH 20 40 80 44X E. Bell g ZHZR T
FEHERALEHHE . P SRBEANAES, AL TEBEARMMNHEERE, X
B RO B R TR B e T R A i3 A .

BT UL BN, AR B G0 IR A G A 2H 2 AR AT i ok
T e B, L R b L B SR AN Transwell A1 Ml LB 97 3L 1% 9% BMSCs
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A1 TMJ disc cells, PAAEUAR 5 BMSCs [i] L 25T A5 2 75 45 20 o o () Rl 21 4
ST AR 2 P 23 A ) i B 5 7 ORI B AR RS 7R Lu g, AN IHE— DR R &
g BMSCs A5 S 4 Mo AH T AR AL B 2, 28 7@ m BiER T
AT AL A 2 T RE T DG I R 87 FH 4 23 TR 24 AR B 2 300 o 5 A e i 2
PEERBARHE

AR LR = FB 0 dE AT 9T

%75 :BMSCs [$2HL, $57%, e MEKRETiFR

1. Jf#fX BMSCs $&Huds 7= HAE4X;

2. BMSCs % 5¢

(1) WG A ARG BMSCs FIZR Hibr & ;

3. BMSCs K RHTif T

4. P FHMAEE S H A 40 Re

By TMJ disc cells (13553

1. $EHL TMJ disc cells HA&4R 8535

2. %5 TMJ disc cells

3.CCK8 A& TMJ disc cells F4 58 & M

4. SR 5 7 PCR A1 TMJ disc cells ) GAG fil COL I mRNA [R5 &

5 =#%r: BMSCs Al TMJ disc cells 3L E; 7%

1. #%— € L IE E LRSI A0 Transwell 31855544k b dLi9% BMSCs Al
TMJ disc cells

2. B GAG, COL I Al COLII A& &

3. ELISA E &= GAG

4. 52 5 B PCR A&l COL I A1 COLII mRNA [JFIX} 2Rk &

5. WB il COL T . COLII ik J5L R (A FA AR b 2Rk
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LIRS 7

—. SR
%l W) S ) B 7 M
DMEM/F12 35575 Hyclone 7], 3[H
JiG A4 1L Gibco A #], M
i Gibco A #], M
4% % FH % Sigma A, EH
$erEE C Sigma A F], EH
R il Sigma A F], EH
EFANe Sigma A#, EH
RIARPRAL Sigma A F], EH
b T 2 TR Hyclone 2], F[H
. BHER IR R A, HE
bFGF Bio-Techne A #], %[
CCK8 AL R B ART IR A,
| 7R JER B B g P A CST »w], %£H
DAB & i i & b et EMREA IR AR, HE
Trizol Invitrogen A7), FE[H
it P 2 SRS I 177 Biocolor 2], &[H
PIPA i AR zRE AR, FHE
B-actin LA CST A+, FEHE
¥ 19G e R AR AR, hE
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. SRR
0 WSEAE (BS) K=t
EXY/Rr ot il TME %, HE
{31 B AH 22 AU OlympusA ], HA
& 0L TD5, [
AR TEIR BT AR Heraeus/A ], 1 [E
BRI P I B e SB25-12DT, H1[H
UISALENTERAZN SHZz-82, H1[H
L3 A1 R BT125D, [
AR EWGIHER HTAES A IR AR, E
ot X BDAT, *HE
SE 58 #PCRAX ThermoA+], FEHE
Transwell/) = Corning A, [
PVDFJii Millipore A &), f#[H
S s Millipore A &), f#[H

= BB

1. 15%5E 215 7% : DMEM/F12 }55#% 83 mL, FBS 15 mL, VC 1 mL,
H. BEEWHIR 1 mL, HEE 4CHEAE

2.0.1 mol/L PBS: FREXLGILAN 8g, BEIRE 4N 3.479g, S AL4F 0.2 g Flfk
W &4 0.2 g 11 1000 mL Z& 1K, BEJ1HEHE 1 h, siie I, B3 e 4ChEfF.

3. 2.5 g/L VCFREUA T 100mL PBS ) 250 mg Hiiih MR Ve ¥y K, R 14
F 30min B R ARGV, TIEIFERE, 7 £-20C.

4. 1% PR AR B R R R 1 g, I 100 mL Z8180K, fE I b
30min W R EREME, WLIEIFRE, RET 4CIRAF.

5. 1g/LRIRAR LI : #E10 mLiE BRER L FIVE 7 HHon AN HR0.01 g RIRIE ZL 45
R E BV, IHEACTRDLIRTF .

6. 0.1%ZF L. O : FRENO.1 gZZLON AR T-100 mLZEM/K A, HES 19+t
30minE M R e, TIEFFRE, 235 T4 TR

7. bFGF: #15u gbFGFI& T10mL 10%FBSHI 52 43537 3E, 780 V5fE, JHAE
-20°C T~ RAE

8. %S : DMEM/F12 43 mL, FBS5mL, X{$10.5mL, NEAAO5mL, &
R AR 4E0.5 mL , VC0.5mL, bFGF 0.5 mL.

9.2.5¢/L JREEEE: ¥4 250 mg i B AR CE 100 mLPBS H, #4714+
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30min B E&MIRFE AWM, TIEHRE, 23EMEFT-20C,

10. G2 37 K IE AN 5325 . KA A7E-20°C [ LI i 4°C UKAR H AR 24 h
Jei» SR G I O R T T 2 56 °C R IR /K AR FR KIS #MA 35 min, 4 5 min
BRE—IR, BWFMT, BRKANIEEHERIENIEE, 55K E-20CH
BAEH .
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F—E BHExERTAEBOESR. £ENES

1.138|5

BMSCs+ ZAAE T BEA & I, & —Fh 5 T3RBOIF AR SN 1Y 8k 1) B
A Z M BE AR A 4H i . C A SEEGHIF P28 P3ABMSCSTE A K Il T 5
BUE IR LC A ML R 3R T, PO R R4 M, FER I B T B J 1) 43
Tt IR I BMSCS AR IE M A R 15 S, A AT AR [ TMISE T 4 170 4>
1k, BRSNS AL TR, G FIEYIHS pg/L bFGFEL
10 pg/L bFGF#5 -5 1L #BMSCs, Il ta Il I8 i IR MGAG Rk I H 5 4l
BMSCs: IR 20347 LU LU AR I, 5% fa B A B L2 it JE AN GAG & i B P Y 3
N o R ARHIE 7T 1 2R FH procel 15 B o B 58 0o SR B BMS Cs I 45 i LR T b
JFEAREY, SR H10 pg/L bFGFif $:P2ARBMSCsH) 5 15 #4434k, WS4 A
JEASMECM IS N, 58T ORI ER IR SLIAERT L, USRI & & 15
FBMSCs|a] B AT LA ML A B T7 0] 73 AL 3G 7707

1.2 SEBET50R

1.2.1 LLZE BMSCs HOIZERFNEE F

TE B 2 1F T ML 2 3 65 15 9 i e B 4~ 6 m | 16 i il B FH BT 25 Pk, PBS
W, K Hprocell % LA R B DS E S, &6 10% 175 FIDMEM/F123%
FRIL BB T, LAL.5<10° om? Bl 25 250m? 15 77 Hh RCEE 5 97 4 s 95 2
A8N 5 S 2 B i, ) I R B B 2 A A5 2 ik B1)90% /&, A JEARYE I,
1L AP0, JRACHH M 0.250% iR ER BRIV AL B0, 39000 JE R 0 00 /87 G0 110 24 L
et 137 Be i 22 15% FBSIW e A ks Rtk b, RSB RE57%.

1.2.2 BMSCs FTRHEFRICHN
BOGH A K IARIP2AC4H A, 0.25% M R Al AL, PBSBER3IR, TIA
B IR IR AT (G BE AN M B 7%, A0 M 5 P R B R 5<0° . [ AU B A
F19G-CYS, I9G-PE, 19G-FITC, £l % 7 7l in A CD44-FITC. CD34-PE.
CD45-PE-CYS&5 & 10ul, fEMBEGSFAF T il 55 77 30min FH Uit =40 I AR 2w I 56
[M#iCD45,CD44 FICD34 i T45 R Hr.
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1.2.3 BMSCs BT BIES

X B K P24 40 ik 1190% @k £ , 0.25% % & [ B v 4., PBSTE 431K,
1000rpm 25 Ly 5mi v 20 i i 2% 5 15 5 <10 AN 432 P 1] 18mm <L8mm G 1 55 3% A (175
FUMR H ARE RS FR A0 R 85 R B 240 5, WA R 25 IR A B 7R, TN & A 10
ug/LbFGFHI R AF 4 55 75 S92 mL, XTI 41K 1% 5 I BMSCst/s Fi DMEM/F12
BEFRAE XTI, PG 24h30if, B2 e 41k . B H SRt 4R R 4 PN 1 5
e hr, HPBSH#E3>15min, 4%% 5 HEER E20min, 73 a7 &40, RIR
FRLLL IR G, HHPBSH U BT st B E HilsE, WEBMSCs
7 RN F A A4 CE A RE

1.2.4 BMSCs AR S E 7
1.2.4.1 BMSCs 5 7%

BT WS I M KBS i, PBSE33, 0.25%)5 AR [ Bl v (L5 2 5508
800rpm, E§.0 5708t Ak BIE W, NN A7 (FBS:DMEM/F12:
DMSO0=4:5:1), MWRFTIY5], 4 AbI LT i 40 M2 LLL.5 ML & A — Ik PETC e
ARSI AL, SEE4AC T & 20min, -20°C T & 20min, -80°C FUK4H
SR, SRR B R AT

1.2.4.2 BMSCs £

MIBRCHE P B e A7 R M R A7, SLEIE L ENBTCOKIR T CAR DR R
FE TN, Db s 3% » I Imin N P RE 3 DU R A0
Rtk . 75% RS TH 5 5 R i G R R A B B O E TIF I G R N 5E &
Brrdk, LL1000rpm 0570l FEd RIS, IR EE T g aiirdtd,
e 20 0 2% FEE A 7 28 1.5<00% e B2 bl 4 250m > 7L A B R A v 8 97 5148
JaE IR AR, WA T LS A R AR DL

1.3 SERREER

1.3.1 JE{X BMSCs BFL S5

AR EE 7736 h)g BEAT 28 — IR B, B ARG RE I B S B, K
ERA> M EELN AL MR, AT W SR ek, A E A K R = A, g5
BREEAHIES (KI1-1A), BEERIRN I EK, ST Ae oA, 40t
—patifh, RIS, B85 KR,

11
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1.3.2 BMSCs FSREIE B HMENE
10pg/L bFGFI R 45 80 175 T 5 BRI 25 oK WWEH B 2% 4k, 10d)5
PLRALL T30 R Ao 15 A g B i K =M. KR4y, AR
T4l B gs b (K 1-1B)

KI1-1 0 AR S s 2 i i A A R 1155 3 J5 I BMSCs T 25 (>100)
Figure 1-1 the morphology of bone marrow mesenchymal stem cells after primary culture and

after induction by basic fibroblast growth factor (><100)

1. 3.3 BMSCs FREFRE474& M

L 2 B A I AT R TR bR iC e TR 7 5 T A B i R R R e P P A
CD44, Ti{kFiLHLRCD34MCD45 (E1-2) .
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<D44 - P1 D44 - P1
- A
o
3
@
€ »
S
S @
0 P4
) id p—
f——— 0
ot o
107 10 0% 0% 107 a0r d0% 108
FITC-A PE-A
90
80
70
Statistics
g % |
3 s CFITC-A | PE-A | PerCP-Cy5.5-A
& = - || Name Inmulsr-mlscunannm]:hml e l.._.l A
2. [ — CD44: P4 187 2.04 1.87 187 927 190
| Cpaaps 8,732 95.44 8732 8732 509 -2 2
2034 | coaap7 so1 5.48 5.01 501 469 133 13
10
o
100 dor 1o 1ov 105
PerCP-Cy5.5-A
oo CD34 - Al Events €D34 - P1 CD34 - P1 B
250 - - S
B : A o A
200 [\ a0 [\
/| /
= 150 I\ 7o /|
o ] o to [
= E |
100 / o
o f \,Ps—i 3. !
v \ ”
o I \ o t
J \ e A
o o \
or o7 iod 1o o7 Tier Tior ior | io®
FITC-A PE-A
M
11\
i \ Statistics
= o
Moy E =
I B [ e | cvants |76 pavant | s Granamaran | s Toe | SEGA| PEA [Pereperssa|
EZ CD34:P4 25 0.27 025 025 P77
J i Cpaaps 200 23 200 200 264 19 oz
A \ co3ap7 266 2.8 266 zee 4z o4 104
....... CD45 - P1 CD45 - P1 64
= 150
2 o
les 3
Pa
& —
T T T RT o or Tor ieiev
FITC-A PE-A
Statistics
E FITC-A| PE-A | PorcP-Cys 5-A
& Coe ) EYEE B o] EE S [ Y R A |
:::::: 29 o 0.29 029 26 189
coasps 247 2.6 247 247 21 e o7
coaspr 2905 32 295 298 133 oa

o or ior | tod
PerCP-Cy5.5-A

K1-2 BMSCsZ PR brE YR

Figure 1-2 Expression of surface markers of BMSCs

A. surface markers of CD44; B.surface markers of CD34; C.surface markers of CD45
1.3.4 BMSCs BFSREAFRELER

P2fXBMSCs£:10 pg/L bFGFIT) AT 4K B 175 5 75 3 A0 IE 3 5 R 40 40 1)
Basfl)E, Hed SR SAAIIT RRELLE, FRRKIERE IR R
T A A G 58 T LA I

RIBLAREEHR, B SHAMPEARNTE G (K1-4A) , 55 /5BMSCs
Guto AR, 40w G ok 41 0 (1-4B), R IIBMSCs LA 7E RS o 4%
P53 L BE

ARG RO R R, AR SHAMEAAE G (1-4C) #53/5BMSCs
Gute SR, AL gL RiE B, RIABMSCs EA RS O T R A i i 5 40
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HeHIfE 11(KE1-4D ).

[ B R G s e AL et n] L, JEVS S 1 4niu s ta ik (B 5 5 /FBMSCs
Jett EERFHYE, M. M AEREEER (K1-4E, 1-4F), KIIBMSCsEA fEM
AR BEAT M5 T AL e

E1-4 BMSCsAiBESFH (A, C. E) (X40)FliEF4H (B, D, F) (X100) et sl i

Figure 1-4 BMSCs uninduced (A. C. E) (>40) orinduced by basic fibroblast growth factor

(B. D. F) (x100)

1.4 ¥1ig

DK BMSCSTE R 8 R 58 15 5 T B % 1] B4 4E 40 B AR 40 i 74k, BT DL H AT
FERR R Ao S L TRE AR, W[5 5 BMSCs 31k R 2T 4 41 oA 400 A ) 400 A
TR T AL AR TR () S T o A 5L RZEL £E 17 91 256 i i bFGFF 3
BMSCs, iESEZ 755 HBMSCsREWS /- i IR IS AIGAG, 1 17 ik R AIGAG R %
R BN SR AR AR BR BT DUAR SEEG T Sk 40 85 HE 1 BMSCSTE AR A 37
J&, AR E AR EP R I, B B 1R 705 40 i = 3R R 5 M PR
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CD44, T T-Hi)ECD34MCDAS RARFA I G, AT AL E SEAG it F 1 4 i 2
BET 400 FH10 png/L bFGFI AT 4 i 75 315 S IBMSCs, Jlid 8 N2,
GAG 1 72 M 43 #1 AT 2 G928 28 A4 Y 0,35 36 0 175 5 J5 (1) BMSCs RE % ) B 2T 41 41
FRLAE 4 L 53 A 184 B

1.5 Ih&g
1. K Fprocell 25 F o6 & B9 Oy FR U I BMSCs A K4 1 6 R i
2. Z LR A MOASCHEAT T4 M R T AR e 58, 1 AS S0 B B 2 i Ry

BMSCs
3. 755 G IBMSCs B A 7] Bl £ 4E 41 B A 41 ffo 2310 388 5 1) e
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BT FTAXPHEAMBIES

2.18|5

R SOCTT BR ST R AR . JE 0T A R AR SRR A, DT AR B I A R — A
MOZH AR, EIFEHCEANIOREAN AR LT 20 AR 40 O A% W SR REATA, T S
210 A 24 LR S 2 A4 4 A A L E A P L R b o BRSO, Al b 20
1:2.0504], AT MANEA 1 A4, A& [T AAITRAFE & H, GAG, AGCs,
AR o3 3t AP A R, Ferh DAY Ji SR B I GAG /2 ECMIR 2 R 7y, 2 %
LA YECR Ry e I T S OR T R M R E [5, 6] 0 ASEEG K F TRY iR
Pt ZH 233 AV R R B T 2 L v AT 8 L = 1 ST A 2R 23 B R SR B
RO RN, KA AR AME S IR R0, APL-PHARH IR I TG AR
H T R4 M N T3k R s b

2.2 SSWAIE

2.2.1 WETM disc cel s I BIEFH

L2 Sk KB P15 5 R 3R U 23 1 B R A B 114, 75%IB KGR I
30min, 2AMGHR20mIn, LR A& FAE LS E AT “T” BYI0, FREUR
TMIET5#E, THEPBSHYE, BRI 1mm R/ NmEs:, B T0.2% 1 AR5
HEFEA, IS, O R BRI N (105 r/min,  37°C) KIfER
BIEIRIYACLA/NIT A . AT, BRI A1M, L1.5510°/em?
22 250m? 1 FRI PO B 3R AR PR 5R 21148 5 1 YR B BT A AL 2R
PR, U5 R R M R fE 222 A A Al I B90% R A, N RARN L, 18 AP0
Hd B S AR KRG, TREFFAMRE 7o AR PR AR K 27 6 3 J5 R mT gk
AR, FH0.25% K R AR w Ak, B0, SRECNH A Hed% 13 b il B b 2 15%FB
foe i IRk, GREERIE TR,

2.2.2 lUZETM disc cells HEFREFE
2.2.2.1 LUZETMI disc cells HIETE

FH T 4011 B B E A 3 IR 358 0 POER 2 PLAR I B T S A7, B B SR
(R0 3 25 855 R VR P PBS 13k, 0.25% 5 2 IV 4k,  800rpm, B5.057) 41, 3
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% EVEL MG VRAER (FBS:DMEM/F12:DMS0=4:5:1) , WRIT%), H4b
PR AT () 40 Bt B9 LA LS ML & 0N — M T B R A7 & v R AR i, JerE4C R
& 20min, -20°C & 20min, -80°C N UKL, SR 57 2 A FE P il A7

2.2.2.2 IUZETM disc cells BIEF

MBRUHE P B e A R R A7, SLEIE L ENBTCOKIR T CARERRE R
A TRl e, B IE TS 48 » FRAE Imin A PUESE 5l DU R A7l g 4
il . 750 RS M 73 5 AE NS & BURHIR AR A% 2 QI SmMLE 2 IR R 1N B
O, PA1000rpmE 060 Bt, FE BIEHL IR EE e e sR ik,
o 200 B 5 T R T 25 1.5<L0° om® 3 bl & 250m? 1% FR I FP A B 97 4R R R 97 5148
JEE IR AR, WA TR S A A KA DL

2.2.3 IUZETMW disc cells WEESF LG

HOW A KRR PR A, 0.25% I gL, BS.O 5 Fe i 8 i
NP R, G M 5 1.0<L0Y om® 3 B 2 AT 18mm=<L8mm K] TE T 5 3% 116
FLAR BRAE RS IR A TR 5 IR B 240 5 1 IR A B, VLB TR G DL A i () A=
KAEO . FrampE K £160%~70%, HUHFR8 ), HPBSHPE3IK><15min, 4%

5% R[] 52 20min . (O FF 2R i i e & R 4 . 40minkE I GAG; @ RIRJE LT 4
WG AN S SR AT 1 50 A . FEFPBSIYE BT 5119, B T H i,
BN AT

2.2.4 CCK8 3EMMLLZE TMJ disc cel |s FYTEFRSEM

o AR K A PL-PS AR TMI disc cells i 45 4 it 2% £ 0.8 <10%/cm®45: 41100
ullFLI R 6 FLE R 96 FLET FRAR W5 FRAR A 15 7R 6 5 R H 2 41
A K 2980%, [ 45 FLIF N 10Ul 1) CC K-8 11K 4k 4t 5 R R IUFE 15 77 46 N I 6 4h,
SR 5 FH AR AN 5 g 2H 40 B A 3 K 450nm A 1Y O DA F 1 S 2004

2.2.5 FiItESGEITFELIE

K SPSS21.0 Ak #rgeit, AL B LU B 752 LSD-t K 7>
Gri, KA SPSS21.0 # At iit, 4 EE A Origin pro 8.5 #1174
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2.3 SLWER

2.3.1 TMJ disc cells HIFEASE M E
JFARTMI disc cellsts 7248 5 3 A 4= SR EE, 411 B AV [ 2 A 2 A 2 38 T
BIRAKI, EEREFFRE2M G, S BN LAHAR T 1 AT 2 40 i B 41 i
HNE, ﬁfﬂ&"%ﬂ‘ﬁﬁéﬁ‘]ﬁiﬂ@ﬁéﬁiﬂ@ (@2—1, B) .

K2-1 A S 4H A A 4% S &L (X 100)

Figure 2-1 the morphology of goat temporomandibular joint disc cells (><100)
2.3.2 TMJ disc cel s BY4RZRF B

JRAGE T A 9 A A0 B ) R IR R T et 55 R, A e et 40t (1
2-20) 5 WIRREIE RO RN, e ORI, W AN g g, MR
(SR (@2—23)_0

N+ W

'? &‘:; ." ~l : \q i - \ \B
M’;' ;/‘ Ly ,97\"
Taw( ' =Ly : %J
— i 4y X XA S “
/J!///’.
poL - F r b4 ’ i1t b
L 4 ,ft P K ‘

e e N

B2-2 30RO T A AR R RS 21 (J-IA) AR R et (EIB) (X 100)

Fig 2-2 The result of Sirius red staining and Toluidine blue staining of goat temporomandibular

joint disc cells(><100)

2.3.3 CCK8 £ TMJ disc cel |'s BHEEE SE M
CCK8IEAMIP1-PSARAN i (I 348 BE /1 R4 A K dh i Lb i . 45 BB R,
PL-P3ARF T A5 15 AL 40 P3G fE J1 SRR, P24 i BH S 70 6 5 A K A A K
BOAR A E  MPAES 2= PSR AR I A K I8 {E B AT 2218 (2-3) &
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0.50

N
0.45

0.40

0.35 o
0.30 A

0.25 o

OD (450nm)

0.20
0.15

0.10

0.05 — T ——T—T— T
12 24 36 48 60 72 84 96 108 120

Time/h
BI2-3 0N AT A5 4 A ) A K i 2

Figure2-3 the growth curve of goat temporomandibular joint disc cells

2.3.4 TMJ disc cells B GAG =AM

T S R I A OC T A AH M GAGTEP2AR Fik i i %, Bl AR AR IR
n, GAGH BRI/, MEEAARESN, Ko B & (E2-4) .

040

0.35

0.30 o

0.25

ok

AB30

N N . >
P1 P5

Bl2-4 SR a4 RGAGRIA & ( 7p<0. 01)

Figure 2-4 GAG expression level of goat temporomandibular joint disc cells
2.3.5 TMJ disc cells 8 | BURREFRIEEHEN

T S R BT SO T A AN IR R R AE P32 BT BT, PAAREE IR
JR kB R D A R a2 0%, B 5 gE N $E R PR R,
|70 Ji ot s = /b o B 2. (&12-5) »
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1.2

104

0.8

0.6 4

04

Relative collal mRNA Expression

0.2

0.0

T T
P P2 P3 P4 P5

K2-5 HiTFAISCT S AECOL I mRNAZ L& (p<0. 05, “p<0.01)

Figure 2-5 Expression level of COL I mRNA of goat temporomandibular joint disc cells

2.4 +1ig

AN R A 1A Sl L0 =2 9 W FE R R IR R LT LA O AT
disc'5 NBITMI discTCie IR RN A . ThRETT HABONAHEIL: @ H
RULFE A TARK BB, @REKER, WEARSED: OUFRIT
TMD LU AR AR B AL o A UR R AE 7 30 S 3R AF 7 A L 250 A1 4%
A CLRET A AR A i B s 2, R AR A o R, AR AR b
£9792.05 1 1o A LI IE I XS N AR S A B AT IS A A SRS 2 et
MG AU AR ot 1R AL T R R B AN G AG I 70 A T L B E 5 5% [ 4
PR ST AL AR T T I X PL-PSARIE Y A 4 A ¥ A K B A8 B oy K
PRI T B R FIGAGHI & & K. 4. SARAHMII FE AE /) B Bd 55 JF H1 AR
JRANGAGEIE S B, Ut B 55 B4 M b AT 4E 40 B AR 4 i s s b, A
SR B IR s T, AR R RS E - AR AR IR AR E (FIP2 B3 1T £t 4
MRAk LTI ST .

2.5 INGE

(NN I SPRR L E R lo RaR7 a1 IR E R A1 U6 s e AT DS (E A v i
2. BUAEK RIF TR IR AMGAGHR 1A & & % P2 8P 35 1 £ 4 i HEAT W 7T
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P=EF EHIFEM Transwell EFEHEFERTIFSERET
BT 4RPa s R A4 A BaFE LR o L VB 53

3.1 5l

7 A P A ORZH 2 AR SR SRR IR NI TT A, 192 IR ) PR 2 FH 4 23
TREABARAB RN AT B SR ZE A R o BT BT B 40 g MTBMSCs
AR T O R TR P A AR R AL AR TMIE
TRLALU AR P TR, R R SR A AT . SR B RO A
MR AR DI BAELAERAG . PIIERIR) 2 B 3B oA AT 4R 4m e A A
2B REBMSCsHN 1 TMIET it A TR ol SE M A kIR 2 — " BFFTIE A ¢
T 78 20 P 0 240 0 B8 B 55 W] LA 5 BMSCs [ B3 £F 48 41 A #F 40 o o3 46
BMSCsAHI 11 £ 4 U 3L 15 % B 6 fie a2t O T S 4 I A I I AN R AR A, kb 17 5%
LA T B TR ST BMSC AN G 1 A 4l i e 9% 0 SRR A (1 41
S8 IR LEBIAN O RE — D R L5597 2 4t BMSCs A 5% 5 25 20 fifd AH EL AT H
HU B Sttt O 1 A Sl B o 2 2 23 R L i PR I FH 4
AW 5 %N 3Rl N PR EER TS A S L S

LR A L 8 IR VA AN Transwel l 8] #2212 fi S5 85 IR 5 AN [R] B P Ab 3L 55 97 7
3, Transwell 35 7B 1 SRR RE 12 /B FLA2 <<3.0u m, XA o vF rriE AR o1
Wi, AR E i, HiZREEFEOVEVIR, A TS T EH
™ ASHIE TS B AE F B RS 2R A Transwell 3L 3% 244 R A 7XBMSCs [ i 4F 4
A AR B A B AT AT I S IR G TR B AR U, -k 5 i R A 2 P g iR
TR T RE R A0 R IR S S 25 R

3.2 SEWAIE

A5 FH AT IR S 56 — RS2 56— Fr 43 2R 15 3R ML 58 5 1 58 =fCBMSCs I 58 A%
BT AOC T B A A AT s RS, DLRER FRBMSCs N I X RE, BA10pg/L
bFGF I A4 7 175 S5 S BMSCs N BH 4 % .
3.2.1 BMSCs fNEN Fa X T MR B IEdEIEFRE
I B 24 25 JBE 93X 10™ em® 1Rt AR K 3 (1) 575 24 BT A T A 2 i RN A 3
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ABMSCs, WK 3-1A 7~ L@ Ehh T To B 6 FLAR b AT e85 9%, DLt 73
BMSCs iy H MRS, PL10pg/L bFGFI A4 50 E 35 5105 5 I BMSCs N BH P
X

3.2.2 BMSCs FIEN AKX T 40 Transwe | | FE3EF5E

B 4Tt 55 T 310" fom® it B AE K T S 24 B0 A5 5% T 4 4T M R 65 3
fABMSCs, 1#3-1x Lt T I 6L Transwell /N2 Hr, B S IIAGT
WOCTI R4, T = MABMSCsEAT L8577, DL L FEBMSCs A [ x0T i,
PA10pg/L bFGF I AT 4E 5 15 S 0175 S I BMSCs A [FH P X6t 1

23-1  BMSCs I 540 iy 1 5 37 LL 51

Table3-1 Mixture ratio of BMSCs and TMJ disc cells

Cell BMSCs 1:1 1:2 2:1 basic induction
BMSCs 3x 10" 3X10° 3X10* 3X10° 3% 10"
TMJ disc cells — 3x10' 6X 10" 1.5x10* —

3.2.3 {ApEE{ERE I Hh

SLHANMIIE 7521d )5, 0.25%I0 2 FEEIE 4k, ML 20 0 25 15 0.8 <10%/cm?4 4H.
100 ul/fLIE 6 FLEEM B 6 LIS R A, KR B R R R EHE
YA K 2180%, [ 45 LI M 10Ul (Y CCK-8Y7 Wik 4k £1 310 13 3% MUHULE 55 75 46 9 g
Bah, FRIE FHEERRASCI R 2H 40 R A5 ) K 450nm Ak FIODE Hid sk 28
3. 2.4 MEIEFR
3.2.4.1 A4 LE
M IEFE21d )5, 0.25%/ B8 ARG AL, 550 o PR O 8 o ) 2 B
WL YN i 25 B 1.0<00% em? 32 B0 2 18mm><L8mm 1 25 B F, 41 il 4F K 4960% ~
70%, PBSHHE3IR, 4%% 5 HEE [ 2 30min, (O 25 J4 1 Ge ik 4 . 40mins il
GAG; Q@ RIIELA YR G oI IR A2 1 40 At » T 41 Y 075 5 ME A I b
WeEERE . FiIPBSIMYE S B, B S H A, Sk T AT
3.2.4.2 REELBUFLRE
Y f % FE21d )5, 0.25% B8R ABETE AL, 250 o PR S O o ) 2 B
W YT i 25 1,000  em? 32 B 25 18mm<L8mm 1 25 B F, 41 i AE K 4960% ~
70%, PBSIHIBE3IK, 4%% B HEEHE ©30min, O I BYRRJE e el [E € 5 i
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I HNE FPBSIEBE3R, 0.2%TritonX 1008 i AL #, FEHPBSHE3YX, 5% 4 I
T A B F (BSA)E] 41 20min, PBSHE3TR>6min, /N RATT T 24 i J5 B8 78 FE ik £E4 °C
it &5 12h /i 47, PBSPE3K>6min, 158 & HRPARICHLRIgG, 37°C i & 30min,

PBS¥E3>Emin, DABE G EG5min, HRKFE/wEe, BT E HimE A,
{5 B AH 22 B PSR . @ T B S e A g . FH e 11 2 e st o
SLRETUA AT A IR TGP IRAR R ) G (00735, e T8 T gL,

3.2.5 GAG BYEEHM

YR FR21d)5E, FEALIIAO.25% A N HEF2mL, fHIRE/KIGRE IR AR £65°C
THAG3/NI WA TR R S 0o W1 1000g/min B 0 10min,  HEEL I VRO 3 B i
HE (B1000) 7€ 177 ik B 8 B IIGAG, f o fEBAR{X 656nmilk K T
I FE A

3.2.6 ERRSEEE PCR | B, || BIEIE R A RIESH

YN % 77 21d J5 FH0.2500 0% 2 FIBE AL, 290040 H By Ui 42 1.0<L0%4T e, 1)
TrizoBA 7 & I EUAI AL S RNA, 38 A2 6 6 BT e A Rk - Cng/uD)
HRGM S FEA (A260/A280) HIELIEFELS - 2.1. By g RNAF S st B 771
& [ NCDNAYE NQPCRIFERHR , GADPH 1E AN S . N 45 W5 il Real
Time PCRI{I3 44 i 2 FIah A th 28, JEARIA SRS AR I T 5208 . TS mRNALY
X RIEEH AACHE, W3 HE LB FHME . Bl 517 51 W3k
3-2.

#®3-2 TR, TIAR R set s BPCREI T 51

Table3-1 Type | and type Il collagen real-time quantitative PCR primer sequences

Gene Name Forward primer(5°-3”) Reverse primer(5°-3”)

[ 25 CCAACAAGCATGTCTGGTTAGGAG GCAATGCTGTTCTTGCAGTGGTA

T A4 i GTCACCCACCGACCAAGAAACC AAGTCCAGGCTGTCCAGGGATG

GAPD GATCATCAGCAATGCCTCCT TGTGGTCATGAGTCCTTCCA

3.2.7 WBA&M |\ I BIEZ[E
U 7721d 5 FH0.259 i 2 A BT AL, B0 TR 4 B 35 7, Wit 1.0<10”
HAE, 0N ImL P 0 A2 BRER K b e I3, IN200pL RIPAZHZARLMATR (&
PMSF) , 4°C 12000rpm &§.C>15minf& B4l 85 . SDS-PAGE HLIK 5 %4 Ell
FIPVDFIE b, R E T 2% & FE R = iR #E1.5h, 7% B E BT fr &
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RS NS, AREH T B TR R —Pu & air HRP A b 47 B e A il &5 5
R IE KT o
3.2.8 FitFALE

K FHSPSS21.08 o #rgeit, A L I 77802 . LSD-th 36 7
Wik, ZA LR AT U 7 Z 50 ik, Witk B 7 ZAS55 B F Dunnett’s /7757
B, RHSPSS21.0% 43 #r4iit, 2:Kld FHOrigin pro 8. 53k -t 17 4% &

3.3 SEIEER

3.3.1 CCK8 E#&M 157 (MR Y 18T 7R 14

FH CCK 8l 8 2H 24 it (1) A= A< 38 F B 77 2 il AR Al e it b e 13- 1Al
N, BLREREFR4H1:2(BMSCs: TMJ disc cells)AE Kot i 5o i e b,  Higx JLAH 40 o
AR AL, AR A K I BE A X 2218

124+

—7
1143

—5
104 —s

2

‘E 0.9 1 * e
éoa — =
] ./"
o 4
o7
06
05
0.4

T T T T T T T T T
20 30 40 50 60 70 80 90 100
Time (/h)

BI3-1  SZHAN At ith £k
Figure 3-1 Growth curve of eight groups of cells
1. Transwell412:1; 2.BMSCs4l; 3. EH#ERFR41:2; 4 HER AL,

5. B 77411, 6.TranswellZH1:2; 7.TranswellZH1:1; 8.BMSCS# 54

3.3.2 | BURZIRBYRE MM
3.3.2.1 TELTo%E

Brr21diny, K8 MIC AT R LOYL ki, 45 T YL tn 45 R I 4n
F, BRBMSCsIIH: X A ZH B4t i 1, BMSCsifs 5 2 A0 3155 77 20 1 48 ffa % €43
A, FsieA e R A E (K3-2-1) .
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-

O L5 SN C D

KI3-2-1 FLLOGL (g J (X100 )
Figure 3-2-1 The result of Safranin O(><100)
ABMSCS#3:4; BiEEAE#AL2; CHERFALL, DEER A2,
E:BMSCs#l; F:Transwelld11:2; G:TranswellZH1:1; H:Transwell2H2:1

3.3.2.2 RIRIEOTHE

RegE21dm), K8ZH 4N A AT RIARAE L e ek, B3 N g2 e i o5 3L
FEH1 A, BMSCsY 14 %o BE 40 Al Transwel 135 (4355 7% ;. BMSCsi% 54 i B 33t
KR AR et ts) SR, &sLih 2 2 18] 2 AN B (E3-2-2).

Q R ViR RSy U

Kl3-2-2  RIWEL LR (X100 )
Figure 3-2-2 The result of Sirius Red (x<100)
Q:BMSCsis F4H; RIEFRIFHRAL2; SHERFRALL; T HERFRH2:1;
U:BMSCs4; V:TranswellZ11:2; W:TranswellZH1:1; X:TranswellZ12:1

3.3.2.3 | BIRFR iR LN L

WPE3-2-2: B MYt gt BRI, BMSCsH P X R ZH A0 Transwell
E R BMSCsiE S 41 Bl L R 3 40 4 o e e 35 S FA M, %52
Z A ZEFAHE,
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a J8 - 10VEA c, WA ) d
Hy! ' <l g - e \
- %
! .\
"g."’ |
) W W
| N
k. — | = |
e f g h

3-2-3  RJR R Ye i 45 (X 100 )
Figure 3-2-3 The result of Collagen type 1(><100)
a:BMSCsE F4; biEERFRA112; cHERFFALL dEERFR2:1;
e:BMSCs4; f:TranswellZH1:2; g:TranswellZH1:1; h:TranswellZi2:1
3.3.3 GAG M

M HREIR21dI, K 8ALANNNE Fr BEAT HOR G Qe to A, B R ARGt
g5 R, Gt g AT L, FRBMSCsFR Al 77 ) M 4H (1 41 i A 36 (4, BMSCs
P YLAILR IR AL N G I P, 20 B el 0 (1&13-3)

I 1o AT AN TS 1

—— B —

KI3-3  HI K[ 4 .45 5L (X 100)
Figure 3-3 The result of Toluidine blue staining(>< 100)
IBMSCSsifs S:41; JEZIEFRMAL2; KEEZFFRALL: LEEERH2:1;

M:BMSCs#; N:TranswellZH1:2; O:TranswellZH1:1; P:TranswellZH2:1
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3.3.4 11 RIS E A

FEFE21dIE, 8L AT TG By HEAT 1Y s Ji 4 2 2H 234k 2 et 5 N M52
Pt 55 R IR Fr, BMSCsiF S 4L B 3L i R L 5 ¥ ik ;. BMSCs2H Al
Transwell (20 @ Se 1y S RH M, &S 2H 2 1A) 22 5 A B (K3-4).

i i k 1

Lo v M) —— i iy

K|3-4 IIEHQJE%’%Q%%(XEO)
Figure 3-4 The result of Collagen type 11(<100)
i:BMSCsi S jiE 412, kEZEFRALL, LHEERH2:1,
m:BMSCs#; n:TranswellZH1:2; o:TranswellZi1:1; p:TranswellZH2:1

3.3.5 GAG EE=#:M

WE3-5 R, LEnsh R E5BMSCsIE AL LU A :  Bali 1 77 % RE 4 1)
GAGIHIIK TiH 34, HERAGS IS L (p <001) ; 1:2 (BMSCS:TMJ
disc cells) %23 ; Transwell 35771k R B HAG30nmAL IGAGIEYY /N, H
s BA G R L (p<0.01).

045

K3-56 GAGHJE B4R ("p<0.01)
Figure3-5 The result of the content of glycosaminoglycan
1.BMSCsifs F4l; 2. HEEFRA12; 3 EERE AL 4 HE R 2:1;

5.TranswellZH1:2; 6.TranswellZH1:1; 7.TranswellZH2:1; 8.BMSCs#H
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3.3.6 | BURRJREAN I BNEERIKHEE DR

B 3-6 52} 5t E SEPCRZE R~ , 5 BMSCsis T 415t & ITMY disc
cells: BMSCs #4477 %f FZH ) COL [ F1COL Il mRNAZE iA& & [K{E WK T i
S (p<0.01); HEEIETFRIIGH1:2M11:1 (BMSCS:TMJ disc cells) JCOL
[ (&&= E TBMSCsiE S 4, Hrar X Pl1:2 (BMSCS: TMJ disc cells) ZH & &
(p<0.05) , Transwell 3t 5% 21k KA H COL 1 )& & WK T BMSCs if5 S 4H
(p€0. 05) . COLII & & 7E Transwell 3% 774k & dh ik &1 = (p0. 01)

5 coL I
| Econ |

w

w
=S

[
o

[
o

PCR analysis of COL | and COL Il expression
@

o =3 -
=3 o o
1 M
H
H
R
+

=
"
wd
=
o
@

13-6 T ZUJRJ5AN IT YRR PRI 3k 14 i B 43 A ("p<0. 05, 7p<0. 01)
Figure3-6 The expression level of COL I and COL Il mRNA
1.BMSCsis3:4H; 2.BMSCsél: 3. EFIFR4I1:2; 4 BB,
5.H G FR2:1; 6. Transwell411:2; 7.TranswellZ11:1; 8.TranswellZH2:1

3.3.7 | BIRREA | IR R E B RIEEHRN

WES-7HT R, 3645 R 5BMSCsif SN L A : BMSCs R 4li5; 752 5%
FRZHIYCOL [ AMCOL Il mRNAZRIA & MEIIIL T 75 F41(p<0.01); B HILEEFE
SEUGH1:2801:1 (BMSCS:TMJ disc cells) FJCOL 1 & & T BMSCsif &
2, HA X PL1: 2 (BMSCS:TMJ disc cells) 2H #x =i(p» <0.05), TranswellJLH% 3%

h REYCOL | B & & WK T BMSCsi 5 41 (,<0.05) . COL Il mMRNAYE
Transwell 5 7748 & H R ik 85 5 (p <0.01 ).
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2
[Jcou i
coLll

64
044 el
024 w # ‘ D
0.0 T m T T T T T T
0 1 2 3 4 ] 6 7 8 9

PI3-7 T AU JERN IT 28 e i 2 A 3Rk Al ("p<0. 05, 7p<0. 01)

of type | collagen and type Ii collagen
o ° - -

Expression

Figure3-7-1 Detection of type | collagen and type Il collagen
1.BMSCsif F4H; 2.BMSCs4l; 3.EL#EiE77401:2; 4. Hih a1,

5. EPEREIR4H2:1; 6.TranswellH1:2; 7.TranswellZH1:1; 8.TranswellZH2:1

3.4 71ig

TMIZCTT B O REA A 603 DA S 2R 4 i, H oG B4 i e ARl &F
YeAMurE gt 2 fm 2, i UIRKREMGAG AT, , (HEHTTMIKT L
T Ui, , FEFRGEREDEREEY. MR HANTERE
A P ¥ A 5 7 A R 4T A 3 5T 5 S SR T A — S A R
ToSC BRI B H IR, AT B gh i B AT RE B IRAIRARTMI T B 1 B AR
7/ T DS it i O e ] T AT 0Pt A e 1 G S Vel
gz AT SE RO R AR IR Y, AR S BMSCsiliid i % iACD44, 1fjCD34
FICDASIFIL, FF A BESRIR A 18] 78 57 40 M AR o 0 o W AR 56T 4
S R P 40 B PR 355 1T A5 S BMSCs [ B £F 4 40 A B 4l i 434k ', BMISCs
FA G BLAH B e 55 77 Re W (R 3E O BE AN M i 3 B AN R R A RF,  elib 1O A
AT B (EE R L R AR 40 A AR B 40 ) DR R R AL )
ANEA, DRI T BMSCs A G 1 3 4 L 335 7% O =URH S A ) 4 i e 5% 57 El
() AN A3 — S5 4R T 3% 9% 2 45 BMSCs A1 i 4 20 i FH T 14 FH AL o) 28
BEAil, R T AR S RN A0 B S TR LU I R B 2 TR
SRARAB E BT GO B R i S B

I L% TRV AR AN T B 5 40 A 2 1A)AH AR B — R R Rk R,
N B 2 TSI — o 55 — R A i RS E  , IX PR S IR AR RMH e — 2
85 2% 0 3 B T AT b s A B AR O, K T LR A [ SR B (¥ 4t i 15 97 45 [
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— PRI, FHRWE T & A S A AR EL 2 o 4 SCHRIROE, B Ak
JiL 55 35 3k 0[] 422 42 ik Transwell 35 35 37 156 2 9 Fh R [6) 1 31 1% 9% 05 6,
Transwel I35 724 (1) SR BE RS B I FLA2 <<3.0p m, RS fo i VLR Mk 2y il
b, WARELEIEE A0 E e, T X R SRR A R 2 — R B IE
PR, J7 (8 S0 HR AN F R [ B b 2 40 Mt 6 (58 B 70 S B T L2 i ) R
SH) N 24N AE KRS

AHIE 7T IR P AAS [F) 40 B L 55 7 07 S0 BMSCs IS B 40 s e .
IR AT T LR 7T, SIS R fEARTF AU, CCK8IE" ™R %
CHANM A 2R, X T R I FERE R B K B 5 BMSCs 15 5 1
FEEXS LT LG, KO FE AR #2 5, TIBMSCsIE i 4l 2H 3K T e f, [
I 3 5 5 2H 1 2 M 3G AR 0 T R Al R SR A R B B . B R AL R IR A
GAG. [ B JF ()& B Ak R 3 0 & B i v T Transwel 1 35 315 752 44 Foa i
H, H1I2BEEI R . THFCIEIGAGHT T 2 Jiss Ji 2 pl 4T 24 40 o A 400 i
s SR A AR SE R 1, BT LA SEEG Hh GAGAT T 78 fie L 9 4 1778 1 B
2 i B Ak I 35 97 5 2 BMSCs ml BT 4E A0 A 4R B0 A =2 v AT I TR
G R R AR R S M AT A B R T, #F Transwell[EJ #2855 9% (K1 1:241 7 (1 4%
BRIEWE, £ Transwell; 7744k 2% FBMSCs A HCE LA 4L,

3.5 Ihg

1. He A 315 % E 5] 1:2(BMSCs: TMJ disc cells) .

2. {2 3EBMSCs[AI TMJ disc cellsf?) ki £ 4 40 B FF 40 i 75 1) 404k 1 355 57 77 =20
2 B R R i L Rk e, BMSCsi Sk Hk, 1 Transwell HL 3% 9% 5
fii 7] T2 BEBMSCs [ 3R 5 FE4l i 4k,  [RIE, ARSI 4 TMI disc cellsfr) 4346
OYIRTTIARAL T AN R RIE RS, Rk, ASZIGHNTMI disc cellsff 7L 43ik
TR T — A RIFHIE R
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ENRSE

1 KR EZNGE

L1 B Rlm 7e TR e, HBIRmmsE

(1) R Hprocell5 FE 16 B 55 0 2 HURT0.25% i 2 [ VA A4 73 B9 3R 15 1)
BMSCsA: Ko fe ) R 4.

(2) el A MACGHAT F AR AR IS E B E A S0 1R B 40
i ~BMSCs.,

(3)10 pg/LbFGF ] A 4L B 75 W75 T IBMSCs B AT ] B 2T 4E4H A
2 734X ) e

1.2 L 3500 AT A 40 i I 15 7%

(1) 1AW =EGTT R AT e g Bt a2 2, w AR SEIR A

(2) BAEK R TRKRIFEMGAGHE L &£ F £ (P28 P3JC 15 1 41 M ik 17 i
Fo

1.3 WML TR 22N i R 18] 78 S50 T 48 i 1m) 1 2 448 48 A 20 P 2 £ 1)
7

(1) 4HH0 BB L 15 %9240 155 5 BMSCs [ i 4T 4k 41 B B 41 i 1k 1 52
i K T-BMSCsi% 5 20 A Transwel 8] 322555 75 15 .

(2) AR EEIEEFR A1 - 2(BMSCs : TMJ disc cells).

2 Az &b

H AT TMI disc cells 5BMSCsFL 1S FRAF 57 S 46 1, 354 #7115 $ BMSCs
[F1) 385, 2T 24 40 R 2 L 4 A ) Bt 0 7 0 A — 3 A L R I R AR AR . AR AT
VKB AT 4 R 775 3 . 401 Transwe 7] 42432 finh e 5 5 00 A a4 fnh 3 5
FE3FE S AT LR, TR FBMSCs [ 5T 2 41 F BELT B 2 AL ) s
J715E LA X TMJ disc cells 5 BMSCsL 5 37 [ s fE EL 71

3 RS LA —SR A

i

(1) S0 58 = oy 75 52 /K P R KPR I 1 4L 55 7 41 i GAG Al

31



ZEPOR AR SR S0 SN RO R A N LB IR 5 5 B B ) O T A ) AT A A R A T A

collalff)RIEAKT, JaLEAR AL W5 Sl E T, B Fconnexin-43%5 £ Py
Folt 240 Jf 1) 2 N7 240 0 4 B B TE A5 5 70 1, it 2B W FU IR R BMSCs AN S 11 i
I A IR R R L R 20 M R ST A T A LA

(2) A SEHG I8 1 3% 7 v L A 15 5 BM S Cs ) i 2T 24 40 M AE 4 it 5344 P e
JHEAEE K], T DRSNS IE AN B R A R IR TR A B 2T 4
I SRAE AR B B SRR AT T 2B
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