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Experimental study of the cartilage formation of immortalized chondrocytes in vivo

FANG Ze—qiang, LI Hui—zeng, WANG Cha_ng—yong, GUO Xi-min (College of Stomatology, Fourth Military Medical Univesity, Xi an
710032, China)

Abstract: Objective To explore the feasibility of the constmction and formation of cartilage with immortalized
chondrocytes by tissue-engineering technology in vitro. Methods Human telomerase reverse transcriptase (HTERT )
gene was introduced into rabbit mandibular condylar chondrocytes by eukaryotic vector. Afier screening with G418,
the positive clones were amplified for culture. Normal or immortalized chondwcyte-loaded cytoskeleton B-tricalcium
phosphate (3-TCP) complexes were incubated in vitro for 1 ~2 d and then implanted into subcutaneous tissue of nude
mouse. The complexes of immortalized chondrocyte3-TCP and chondrocyte3-TCP or 3-TCP alone were established as
the experimental group and control groups respectively. The specimens were harvested within 3 and 6 months after
surgical procedure for histological and immunohistochemical observation. Results In experimental groups and con-
trol group 1, the complexes packed with cartilage-like tissue were found, but there was only a litdle fiber-like tissue
formed in control group 2. Immunohistochemisty revealed strong positive staining with safranine-O, toluidine blue
and collagen type Il and obvious formation of cartilage. There was significant difference between the experimental
group and the control grups(P<0.01). Weak positive staining was found in control group 1 but negative in control
group 2. Conclusion Immortalized chondrocytes can be used as the seed cells for cartilage tissue engineering due to
the better capacity of cartilage fomation.

Key words: immortalization; chondrocytes; cytoskeleton; tissue-engineering

[2]
b b
“g63” (2001A216031)
’
19%66— ), . . 8~ 10
. 6 ’
(023)68753636 ’

3
+2002:08-10; : 2002-11-20 L3l o



9 s 787
B-Tcp ,37 C 8h , DMEM
. WIERT (  10%FBS) 24~ 48 h,
1.6 38 7 a0 4]
, ] 3 6 , 4%
. , “O- ; ABC
hTERT ’ II ( II
. 1:100).
. 1.7 “%itzim
hTERT , Fragment Manager (Amesham Phamacia)
N t
. B-TCP 5
-B-TCP , 1-2d
; 2.1 HREBE ML ey KR
, I .
’ s 6 bp
1 , )
oz P o ) 45
L1 AR s 22 SUREEAER y
pCIhTERT ; o ]
DMEM. FBS. 1I NN ( ) 23 AR Ak AL B A e g SR AL ]
G418 Gibeo ;B-TCP ( L ,
). ’ , 5
3 (n=10 - 3 ) «
), 1 (n=10, — )3 2 (n ’ ’ ]
=4, ). ’ ’ 5
1.2 RF s B35 WTERT #4 Aolk % 6 . o
3 ( ), . e ,
. S0 15% 11 ) ; 1.
. . 80% 3 ) )
0 25% ; 2, .
pC-hTERT , G418 , . 3 M
, hTERT . , 6 ; 1,
10 d, B-TCP I .6 ,
s (ABC, I ) ; | . 1
(100 ). (P<Q 05), 2 (P<0.01),
1.3 5%’ MR 3% 7{‘4@@:@;’ PE B4 670
(Sigma) TRAP (PCR-based
telomerase repeat amplification protocol) 3
LTS (5-AATCCGTCGAGCAGAGTT-3"), €X (5"~
CCCTTACCCTTACCCTTACCCTAA-3) ( )s ’ ’
.94 "C.30 560 C.30 72 'C. 455 30 , ’
72 C 10 min. . ’ 400 °
GAPDH (5'-CTCAGACACCATGGGGAAGGTGA-3")
TS . PCR 9% (175 V, 45 min; 240 V, 1 , .
h) . TSRS .
1.4 54 mpo B8 s ’
(1L5%10° ) . , .
3.6 HE .

1.5 ARSh A mpp —B-TCP 5 & kAett A
(X107 )



788

25

o

TTAGGG .

«

(hTERT )
HTERT

400

(P<0.01);

hTERT

hTERT

II
II

Gurwitz

1

II
100

,» 10d

o I

HWTERT

; hTERT

[8]

HTERT
,  B-TCP
. hTERT

Daniel A, Grande A'S, Breitbart J M,
[J] . Clin Orthop, 1999, 367(S):176— 185.
Breiman H A, Minas T, Hsu H P,
chondrocytes on repair of chondral defects in a canine model[ J] .
Joint Surg Am, 1997, 79(10): 1439— 1451.

Freed L E. Martin 1 Vunjak-Novakovic G. Frontiers in tissue. In vitro
modultion of chondrogenesig J] . Clin Orthop, 1999 367 (Suppl): S46—
SS8.

Allsopp R C, Vazri H,
replicative capacity of human fibroblast[ J] .
1992, 89(21):10114—10118

Jackson D W, Lalor PA, Abeman HM, ef al Spontaneous repair of fulk
thi ckness defects of articular cartilage in a goat model. A primary study[ J] .
J Bone Joint Surg, 2001, 83(1); 53— &4

Mallein-Gerin F, Ruggiero F Quinn TM, efal. Amalysis of collagen sy

et al Cartilage tissue engineering

et al Effect of cultured autologous
J Bone

et al
Proc Natl Acad Sci USA,

Patterson G Telomere length predicts

thesis and assembly in culure by immortalized mouse chondrocytes in the
presence or absence of a1 (IX) collagen chaing J|. Exp Cell Res, 1995,
219(1). 257— 265.

Guwitz D, Bodnar A G, Ouellette M, et al. Extension of life- span by i
troduction of telomerase into nommal human fibroblass[ J] .
1999, 55(5): 305—308

Moraks C P, HoltS E, Ouellette M,
changes in human fibroblasts immontalized with telomerase[ J] . Nat Genet,
1999, 21(1): 115—118

Clin Genet,

et al Absence of cancer-associated

(Gt A )

(E#785 1)

CDh34 DESP

[12]

(MFH) 15 ,

(+). DFSp

65 9%,

]

10

. MFH

5 am

s

(Storiform

CD34(—),

97. 8%,

’

),

CD68

5 ; CD34
: R739.5 : B

Hoang M P, Selim M A, Bentley R C, et al. CD34 expression in desmo-
plagic melanomd J| . J Cutan Pathol, 2001, 28(10): 508— 512.
Oliveira-Soares R, Viama I, Vale E; et al. Dematofibrosarcoma protuber-
ans a clinicopathobgical study of 20 cases[ J] . J Eur Acad Dematol
Venereol, 2002, 16(5): 441— 46.

[M]. . , 197.
8l.
D’ Andrea ;' Vozza A, Brongo S, et al. Dematofibrosarcoma protuber-
ang experience with 14 caseq J] . J Eur Acad Dematol Venereok 2001,

15(5): 27— 429.

(¥ £ 1)



