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Effects of cyclic hydrostatic presaure on the stability of chondrocyte phenotype n vitro HUANG Zheng™ , FU Wen-yu,
FENG Wei, ZHANG Feng-hua, ZHU Ya-ping, WEI Li, ZHOU Qi, YUAN Shi-fu, HUANG Hao, DU Ning ~ The Institute of O rtho-
paedics and Trauma, the Affiliated Ruijin Hospital of Jiaotong U niversity of Shanghai, Shanghai 200025, China
ABSTRACT Objective: To investigate hov 0 maintain the chondrocytes phenotype under cyclic hydrostatic pressure
M ethods: Ilated rabbit chondrocyteswhich were obtained by using protease digestion method were cultured in monolayer and
propagated under cyclic hydrostatic pressure (in experimental group) , sustained hydmostatic pressure, or nomal pressure (in
control group). The poliferation and the intracellular matrix of chondrocyteswere observed under light microscopy. The expres
sion of proteoglycan, aggrecan, collagen type  and  were detected with reverse transcrip tion-polymerase chain reaction Re-
aults Under the cylcic hydrostatic presaure culture, the growth rate was higher than that of other groupswithout chondrocyte
phenotype changing until cultured © the 7th passage Under the sustained hydmostatic presaure culture, the chondrocytes
changed phenotype gradually after cultured o the 3rd passage Under the nomal presaure culture, the chondrocytes changed
phenotype after cultured o the 5th passage Conclusion: Cyclic hydrostatic pressure system is a pramising method for the ma-
intenance of the chondrocytes phenotype
Key words Chondrocytes Presaure,  Cell culture techniques
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Fig. 1 Growth curve of the 1st passage Group A:cyclic hydrostatic pressure group Group B: sustained hydrostatic pressure group

Group C:normal pressure group Fig.2  Growth curve of the 4th passage  Group A :cyclic hydrostatic pressure group  Group B:sustained

hydrostatic pressure group Group C:normal pressure group Fig.3 Growth curve of the 7th passage Group A:cyclic hydrostatic pres-

Group B:sustained hydrostatic pressure group Group C:normal pressure group
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Fig4 The 7th passage chondrocytes under the cyclic hydrostatic pressure culture. The cells proliferated as clumps of circular, oval or triangular cells, and

were stained brown and yellow. The nucleolus were stained blue by collagen type II natibody x 200 Fig.5 The 7th passage chondrocytes under the
cyclic hydrostatic pressure culture. The cells were not positively stained by collagen type I antibody x 200 Fig.6 The 3rd passage chondrocytes under
the sustained hydrostatic pressure culture. The shape of the cell was big and irregular. The cells were stained brown and yellow, and nucleolus were stained
blue by collagen type 1 antibody x200 Fig.7 The 3rd passage chondrocytes under the sustained hydrostatic pressure culture. The cells proliferated

as clumps of long shuttle cells, and not stained positively by collagen type 1I antibody x 200
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Fig-9 In the Group B, the chondrocytes were under the sustained
hydrostatic presaure culture The 3rd passage decreased collagen type
expression After the 4th passage the chondrocytes did not express

(
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Fig.-8 In the Group A, the 1t to 7th passage chondrocytes under
the cyclic hydrostatic presaure culture were all expressed collagen
tyoe (fram left o right is1st to 7th passage)
Marker | 2 3 4

5

)

oollagen type  (fram left to right is1st to 7th passage)

[12]

[13]

Perka
cHau

[14]

[15]

)1 7

11

12

13

14

15

2003, 30(6) : 432-434.
LeeM S, Trinidad MC, Ikenoue T, et al Regulation of nitric oxide and
bcl-2 expression by shear stress in human osteoarthritic chondrocytes in
vitra J Cell Biocham, 2003, 90 (1) : 80-86
. ,2000,19(1): 68
Thirion S, Berenbaum F Culture and phenotyping of chondrocytes in
primary culture M ethodsMol M ed, 2004, 100: 1-14
,2001, 25(4) : 15-17.
, 2000, 19 (6) : 820-824
. ,2001, 32 (4) : 385-387.
Milward-Sadler SJ,W right MO, Lee H, et al Altered electrophysiologi-
cal reponses o mechanical stimulation and abnomal signaling through
alphabbetal integrion in chondrocytes from osteoarthritic cartilage
Osteoarthritis Cartilage, 2000, 8 (4) : 272-278
Angele P, Yoo U, Snith C, et al Cyclic hydrostatic pressure enhances
the chondrogenic phenotype of human mesenchymal progenitor cells
Oifferentiated in vita J Orthop Res, 2003, 21 (3) : 451-457.
2000, 8(7) : 800-804.
SchnableM ,M arlovits S, Eckhoff G, et al D edifferentiation-associated
changes in momphology and gene expression in primary human arthicular
chondrocytes in cell culture Osteoarthritis Cartilage, 2002, 10 (1) : 62-
70
L ucchinetti E, BhargavaMM , Torzilli PA. The effect of mechanical load
on integrin subunits alphab and betal in chondrocytes from mature and
immature cartilage explants Cell Tissue Res, 2004, 315(3) : 385-391
: ,2001, 22 (3) : 139-142
Perka C, Sitzer RS, L indenhayn K, et al Matriximixed culture new
methodology for chondrocyte culture and preparation of cartilage trans:
plants J Biomed M ater Res, 2000, 49 (3) : 305-311
Hsu $H, Kuo CC, Yen HJ, et al The effect of wo different bioreactors
on the neocartilage fomation in type collagen modified polyester
caffolds seeded with chondrocytes A rtif Organs, 2005, 29 (6) : 467-
474,
( : 2006 - 07 - 20 : )

" 2007 6

, 100083,
E-mail: cervical section@126. com
2007 4 30 400

17

21

2000

E-mail
, 2007

4

,010-62017691-7368 8820 8821

15

30

800 1
E-mail
) 49
,WWW. CSC-camm. cam. cn
,6 16 17 600 300 ;




