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BE AR ITABTAXTF X REH QLT ¥R RBGR IR AR T @
(synovial mesenchymal stem cells, SMSCs)Ff #t /TR 9 3% 7, AR LB L T @fess . RA B
Sy MEEEIE IR ENIR T AR K B KR R B 0 KT b R R B e, AT @R & F AL
B, mle A KRB I, tale k@ Ar &R X @R AA R, 18] R T 0 i0AT &M fa KA
W, A A RIE @b AR, AR b B T AW, ARE T, @l B, AR
TR TR N & BT AR o el b iRIE R 8] AU T 4w e, ARsME S 2aP 4 K. SMSCs
FAK 8] SRR SR R0 4F ARSI CDT3. CD90. CDI105. & & & (Vimentin) A Z a-F- 78 JLILE)
QWA AT IEMa-SMA. Z35F3E IR IEF, SMSCs™T 244 B R Fo i B am iR, 4 it 5
Bb i T AR B e R AT 4 4m el 2 K B T (fibroblast growth factor, FGF). angiopoietin. 45444 K
¥ -B(transforming growth factor-B, TGF-B)5 10488 8 A& K F F. vA L4 R EBA, ZA TR E
=T oA 7 KRB T LT X m &4 0 R R AR T amle, A2 ABRIRER T
B S AR RATAT T e ROR.
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A New Method to Isolate, Culture and Identify the Synovial Mesenchymal

Stem Cells from the Patients with Temporomandibular Joint Osteoarthritis

Hu Chengchen'?, Fang Zegiang', Feng Chi', Pang Liang'?, Ren Wei'?, Qiu Lihua'*
("Department of Oral and Maxillofacial Surgery, the Affiliated Hospital of Stomatology, Chongqing Medical University,
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Abstract  Our objective is to isolate and identify the character of synovial mesenchymal stem cells

(SMSCs) derived from the rinse solution of patients with temporomandibular joint osteoarthritis. Synovial-derived
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mesenchymal stem cells were collected from rinse solution of the temporomandibular joint osteoarthritis patients,
cultured in vitro and the cell growth curve and cell morphology were analyzed; cell surface markers were detected
by immunofluorescence and stem cell markers were detected by flow cytometry. We also detected the osteogenic,
adipogenic and chondrogenic differentiation ability and the secretion factor of the cell. The results showed that
we could steadily obtain the SMSCs from rinse solution of the temporomandibular joint osteoarthritis patients by
means of centrifugation and adherent culture. Our results showed the logarithmic growth in vitro, expression of
the surface markers (CD73, CD90, CD105), vimentin and alpha-SMA in cultured SMSCs. The SMSCs could also
be induced to differentiate into osteogenic, chondrogenic and adipogenic lineages in vitro. More than 10 kinds of
vascular growth factors such as FGF, angiopoietin, TGF-f can be detected from the cell secretion. These results
indicated that SMSCs were obtained by minimally invasive method which provided a new resource of seed cell for

the treatment of temporomandibular joint osteoarthritis.

Keywords

renovation
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Permie SR B8 AN 07 AR 18] 78 5T 40 g AH
Et, 78 B 8] 78 5T T 4H o (synovial mesenchymal stem
cells, SMSCs) H A7 5 5if i) o CH BE ), i T8
SHAEHAY. HN BT R EHE T RN R
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temporomandibular osteoarthritis; mesenchymal stem cell; synovial membrane; joint synovia;
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X-100(Amrescos &), BCE~ g Al Bk B 97 3t
(Hyclone A )), il B (ALP Fast Red)far 71 &
(Sigma/A &), PEHRL . L0 iR 5 Y iRk 7 &
(OmegaA &), A LA A KPR TR S (R&D 2
), 315 A 2 WA I B A & i (Nikon A &), COLF
Ffi(Thermo 2 =) A1 241 il 49 7 (X FACS Array(BD 2
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1.2 #HRPBRIEFMEE R E
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PRI o HIF TS N 2 i B RIS R K 2 B I 1 s 2 B
I BRZE 01 2 A% AEUE
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TSGR T RO e VR B, — R
TG (035 W B AT 0, 3 52 04T €0 ]V ok U
3. BUS mLE O, TS mL DMEM; %
e R AR B O, RETIRS]. 1500 r/min
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A1 mLE10%M6 4 M35 (55 77 2%, W IR 21 Ja B
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Frill450 nmAk (RSO B2 (DR, 22 240 i s 4 it 2k .
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B 34KSMSCs, 0.25% gt B 4K, 1 500 r/min
2505 min/5 7 B, F T FIPBSHEGR 4N MI21k, B
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FIPBSYE I, 4 °CHREJLHF H 30 min, B 240 i 4>
A sz .
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LRl
1.7 SMSCs®ERNEE
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Y K3 . FHPBSIZ PE34K, BFIKS min, 10%11)
% B S [ 52 € A7 15 min, PBSIZ PRI A5 min, FEE
37 0.5% Triton X-100(PBSFL #il) = i # i%20 min,
PBSIZ ¥E B A3 min, &3k, WK 4EH FPBS,
B 2 3%, =05 B P30 mino. W BR B B, AR5k
B TIN50 pLAR R I — Br(R Pt N R B B Pk,
o-SMAHUAFI i 8 FHUE), FTFBNRE, 4 °CiEE T
o H SR, PBSIZ VL3, IR G 1256 —
U A 1 h, PBSPEE, HINDAPHA 44430 min, H
PRI KT il RO R NS
HREEE.
1.8 SMSCsHIBEFSFNHL

B 2534RSMSCs, 1% 182x10%em® 32 Fh 2 6FL b I
TN R 7R 368, 7%, M IIC & 2 70%0), kN
F SR FR R, FIRIIN2 mLEE 7% S5 550, 3 dif
WK, B33 BEiES7 da, WERFR, PBS
TBEVE3IK, 10%2 5 HEE[E 52 15 min, PBSIEYE3IX, T
N B PR R B G R B4 €45 min, PBSTH BE21K,
B MRS IR UG DL R 5 5221 dJ,
PBSIH BE21K, #5 % 4L 44 4 (415 min, PBSTE PE27K,
{51 B AH 22 WA S I F A o
1.9 SMSCsHIRAEIES 71k

HY #5348 SMSCs, #% HE2x10%em’ F 6L I
TN i 55 77 8 97, R 4 s BI190%I A, 55 2%
IHFEE IR N2 mLEE 5 S A 46T, 3 dfE
B R BRI 5 S VB AT HE R, 24 )5 B R
JEE S AT T, W73 MER . 314 dJ55
TR SR A A A R R AR . S21 dIRE B
Ik, PBSIZPE3IX, 4% 2% 5 H % = [# 7230 min, PBS
RVE3IR, BN O R AL 120 min, PBSTEER3IX, 18]
B AHZE B ISR IR A
1.10 SMSCsHIREBIFES L

HY 55 34XSMSCs, £ Jik £ 1 B 1 4 B B A =7
M, T B2 5x 10O B 0y, 7 HIE TR, PBSHE2
U, NS00 uL55 4 TGF-B3 I 75 S 45 95 3, 3T
JR2J, 1500 r/mini 05 min, WE FERFREE. BN
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AS500 pLAR[FIEEFRIE, WATIRS), BB O G HARN
A37 °C. 5% COHIFah B R IR . 24 hiE K
T M OB, 0 0 TR A L B, TR dHeil, IR
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K A EEED) R B AR UK R, AT BRI
A Gt 7R A8 B 22 R SR IEIRA
1.11 MESEKEF S BIEER N

HU1x10°40 Al 50 1 SMSCs 2% A 2210 em$5 77 ML,
B 4l B K 2270%~80%4% 7% IIIL [ £ B 3 DMEMK] 77
FE, PBSYES3IX, F L MLiEDMEME] 77 3 15 7748 h.
R 3 5% FI VR TV ik 4E DMEM S 352 35, Tl A2 i 55
A K PR A AR TR AT R I . SR FH A ) 5 v
F% 5 #8 [8] 78 5+ 41 ffi(bone mesenchymal stem cells,
BMSCs), MR F= B0 LRI . N B R 1TX
LRR Y, T MG YR, A Imagel B4 X6 3R 4T K 43
B S
1.12 FirZEHHh

Fr A 48t H H s 2 K FISPSS 22,048 i+ 4 it 4T
Gt 2E T SRS P 3 BAR A 2 (xks) RO,
Xof A 2HL ) A LR SR R 3R 7 40 . P<0.05°A4
ZE B B,

2 H#HR
2.1 Hpasy BIEFRESNE

JRAREFR3~4 d, RIS B AN NG BE, TR A
BRI, JHEA > gnioik i (B 1A), B RE
K, 7 dEA K E60%~70%IC & BN AT & AP, 4
HoAR A /N, HEFI G A (F1B). 3 dJF K £50%~60%
LA, S8R EP2. P3, IR KRIE, N
() 78 0 T 40 B R S SRR (B CAE 1 D) .
2.2 ‘MAEAE K Ls K B ARG

R AR B 9 KR T e R 4 B
SMSCs 25t B A= K (BI2A) . 15345 438 Hsf [a) A1) o 43
FA TS J1(CCK-81%), 45 R, e hE720~3 d4ii
AR KR 215 3~7 A4 AT XK, AR IR
7~9 A4 T 6 1, A L AE K B E R TE T Fiak
S A 7 AT A B B, 25 B, 83.4% 40 T Go/Gi A,
6.52%40T-SHA, 10.1%40 T G/MHH, 3R 41 FE RE
e, FLAGTAH X Fase B AE KRS (EI2B).
2.3 SMSCsSERIE R E &M 8 78 R T4
RS

H3ARSMSCs A M it H, 18] Jo7 >k 5 48 A 1) 5 S+
PERRIC I I R AN R AT 4R FE AT B AR IE Y 0-SMA

Bl FER. K, FZRFE=KSMSCsHAF S (A~D)
Fig.1 Morphology of primary passage, the first passage, the second passage and the third passage of SMSCs (A-D)
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A: BIVEH; B a-SMA; C: A H .
A: vimentin; B: 0-SMA; C: keratin.

E3 “AaS R NSMSCsH 8] 78 i T AR S PR RIE

Fig.3 Immunofluorescence detection of mesenchymal stem cell marker expressions in SMSCs
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A BUE T FT d, BREBERREE L € B: E 5 522 d, PR ALY C: IR F21 d, IZLOYta; D: R H 75 528 d, BT ) o i e fh .

A: alkaline phosphatase identified osteogenic induction for 7 days; B: Alizarin red staining identified osteogenic induction for 22 days; C: oil red O

staining identified adipogenic induction for 21 days; D: Alcian blue staining identified chondrogenic induction for 28 days.
E5 SMSCspiE. ABERAIRE B FRENR

Fig.5 Staining observation of the SMSCs differentiating into osteoblasts, adipocytes and chondrocytes
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