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TGF-31 regulate the cells phenotype marker CD24 and extracellular matrix of nucleus pulposus in vitro
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[Abstract] Objective To investigate the effects of TGF-B1 regulated on CD24 expression and extracellular
matrix synthesis of nucleus pulposus cells with flow cytometry and RT -PCR, which will provide a novel insight to
further understand the characteristics of nucleus pulposus cells . Methods The human nucleus pulposus cells were
isolated and cultured with enzyme digestion . Flow cytometry and immunohistochemical were combined to identify the
nucleus pulposus cells. After the nucleus pulposus cells was stimulate by TGF -B1 in 1 day,3 days, 6 days, the
percentage of postive antigen CD24 expression change were detected by flow cytometry . The quantification of CD24 ,
SOX9, collagen II , Aggrecan genes was assessed using RT-PCR in different groups. Results In all cases, the
morphology of nucleus pulposus cells were polygons or triangle which the immunohistochemical stains of I collagen
type was positive , the proportion was 33% -60% ; some cells were spindle, the immunohistochemical stains of II
collagen type was weak positive. The percentage of postive antigen expresstion of CD 24 was 25% -56% , there was no
statistical difference between the two methods (¢t =27 ,P >0.05). In the lasting sitmulating nucleus pulposus cells 24
hours ,72 hours and 6 days later by TGF-B1 ,the percentage of CD24 positive cells was respectively 33.9% ,76.2%
and 99% ; RT-PCR results showed that CD24,S0X9 , collagen II , aggrecan mRNA express increased significantly than
control group after TGF-B1 stimulated. Conclusions Flow cytometry is a novel method which has advantage of
rapid , simple, reliable and less demand for cells to identify mature nucleus pulposus cells by detected CD 24
expression. TGF-B1 can stimulate CD24 gene expression and protein synthesis , adjusting nucleus pulposus cell to

mature.
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Flow cytometry ;

Nucleus pulposus cells
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EEY| SIYIFF(5'—3")
CD24 L iiF CCCACGCAGATTTATTCCAG
Tt GACTTCCAGACGCCATTTG
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B e
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F2  £4 cp24 SOX9 I R R B M mRNA FERTENL (2% x +5)

2 51 CD24 SOX9 T 78 iz i BEHAZHE
it BB 41 0.655 +0. 015 0.856 +0. 113 1.042 +0. 128 1. 044 +0. 05
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6 d 1.990 0. 081" 1.891 +0. 067" 1.985 +0. 024* 1.995 +0. 055"

I SR A, P <0.05;5 6 d HA,"P <0.05
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3) . TGF-B1 YEFIBEZANM)S , ALK I CD24 FKikBEE
PR~V FH R ) S T et s, JC R AEE T 72 h ),
CD24 FiKB B3,
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#,TGF-B1 7£ 10 ng/ml BAE &R, IF HAEM 3 d J5 1
HEPEVE WIS . T CD24 1N SR AN s i, A

[
™~

CD24-PE

B3 TGF-B1AIIF#ER> 41 M f5 CD24R 1Ak

CD24-PE

AR A JH VR W A SE g0 A% 2
Mi45T TGF-B1 (10 ng/ml) IS, 4 BIEVEH 24 h,
72 h 6 d JE#EA TR S AN AR R 2 SR B, CD24
FEIR R VEF 24 h 5, CD24 35 LA B
OMITE 72 h B CD24 3k Fe B2 xS 2L 2 f5 A 47,
6 d I JLFATLAIAR] 100% , RT-PCR i 45 5 B /R 78
TGF-B1 FIEBE % 40 i , CD24 HE [K 3 35 /K 32 i T
i, LS A ARG T 25 SR AR A e 3 — 2, [ st 4
A EETE SOX9 | T 7Y e Ji | 2 1 24 mRNA ik K
QURZSL SN =1

SR PRS2 M ARSI R A% 40 L CD24 23k, it
T A A 20 R A 0 s A A% A L e, L
AP R AR AR D> SR AT SRR, 1T TGF-
B1 ANE ] {2 A2 41 i 154 5 A o 20 B AL T A B,
AR REAZ AN A, LA CD24 BLPR Rk AL A



Bl R E 2435 (B TFRR) 2012 459 A% 6 #5545 17 3 Chin J Clinicians ( Electronic Edition ) , September 1,2012,Vol. 6, No. 17

+ 5043

HIRE R, X0 TGF-B1 75 S 18] 78 o+ 4 A i fit A% 4 i
IR A S RS RS IR L T8
ARG AR . T CD24 23K 55 40 U AP JE i )l 2 [ 2

PATAERIR , i 2t —

[1]

[4]

[5]

(6]

[7]

[8]

—BIE,

& % x #t
Risbud MV, Albert TJ, Guttapalli A et al. Differentiation of mesenchy-
mal stem cells towards a nucleus pulposus-like phenotype in vitro ; im-
plications for cell based transplantation therapy. Spine, 2004, 29 .
2627-2632.
Fujita N, Miyamoto T, Imai J,et al. CD24 is expressed specifically in
the nucleus pulposus of intervertebral discs. Biochem Biophys Res
Commun ,2005,338 -1890—1 896.

SR, Sy, SEBEIA , SR N AT AR I E CD24 kM RE A
BEREAN M. oh [ LU T RS 5 06 RIFE AL 2011, 15 :8583-8586.
Colombini A ,Lombardi G,Corsi MM, et al. Pathophysiology of the hu-

man intervertebral disc. Int J Biochem Cell Biol ,2008,5.837-842.
An HS,Thonar EJ, Masuda K. Biological repair of intervertebral disc.
Spine 2003 ,28 . S86-S92.

Roberts S, Evans H, Trivedi J, et al. Histology and pathology of the hu-
man intervertebral disc. J] Bone Joint Surg( Am) ,2006,88 Suppl 2.
10-14.

T8, LB ¥, /NG R A0 A 18 S A ] IR
Ji&. i [ e R E SRR, 200,23 :864-867.
Flagler DJ, Huang CY, Yuan TY, et al. Intracellular Flow Cytometric

7 PEZE B9 BT 5 i

Measurement of Extracellular Matrix Components in Porcine Interver-
tebral Disc Cells. Cell Mol Bioeng,2009,2.:264-273.

AU, B KE 4. TOF-B1 A A4 &

24 B tm st K kA

[9]

[10]

[12]

[13]

[14]

[15]

[16]

fiA Y AER[]/CD]. 4

Chou Al,Reza AT, Nicoll SB. Distinct intervertebral disc cell popula-
tions adopt similar phenotypes in three-dimensional culture. Tissue
Eng Part A,2008,14:2079-2087.

Blanco JF, Graciani IF ,Sanchez-Guijo FM et al. Isolation and Charac-
terization of Mesenchymal Stromal Cells From Human Degenerated
Nucleus Pulposus: Comparison With Bone Marrow Mesenchymal Stro-
mal Cells From the Same Subjects. Spine,2010,35:2259-2265.
W2, T, SC IR, 45 200 i A 4 IR XA AR 35 37 g AR 8
TR AN A 2 W A R W [ D/CD ] v AR I R 8 T 2% s« ol B
2011,5:7226-7231.

Longobardi L, 0'Rear L, Aakula S, et al. Effect of IGF-I in the chon-
dorogenesis of bone marrow mesenchymal stem cells in the presence or
absence of TGF-signaling. ] Bone Miner Res,2006,21:626-636.
Tsukazaki T,Usa T, Matsumoto T, et al. Effect of transforming growth
factor on the insulin-like growth factor-I autocrine/paracirine axis in
cultured rat articular chondrocytes. Exp Cell Res,1994,215.9-16.
Rousche KT, Ford BC, Praul CA ,et al. The use of growth factors in the
proliferation of avian articular chondrocytes in a serum-free culture
system. Connect Tissue Res,2001,42.165-174.

Richmon JD,Sage AB,Wong VW et al. Tensile biomechanical proper-
ties of human nasal septal cartilage. Am J Rhinol ,2005,19:617-622.
Zhang R,Ruan D, Zhang C. Effects of TGF-betal and IGF-1 on prolif-
eration of human nucleus pulposus cells in medium with different ser-

um concentrations. J Orthop Surg Res,2006,26:1-9.
(WicHis A 41 :2012-04-05 )

(A K<)

1o R BT 2% & 8 F 1R ,2012,6(17) :5039-5043.





