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Mechanisms of autologous chodrocytes mass transplantation in the repair of cartilage defects of rabbits” knee YU
Fang-yuan ,LU Shi-bi* ,HUANG Li-hong,XU Wen-jing, PENG Jiang,ZHAO Bin,YUAN Mei,HUANG Jing-xiang. * Or-
thopaedics Institute ,General Hospital of PLA ,Beijing 100853, China
ABSTRACT Objective:To trace the pathological changes of the cultured autologous chondrocytes mass after implanted in
cartilage defects and investigate the pathophysiological mechanisms of the antologous chondrocytes mass transplantation in the
repair of cartilage defects. Methods ;: Twenty-four New Zealand white rabbits of 4 to 6 month-old and weighing more than 3.0 kg
(female and male was unrestricted ) were randomly divided into experiment group and the control group. For 12 rabbits of experi-
ment group, the cartilage defects were repaired with the autologous chondrocytes mass and sealed with one piece of periosteum.
Firstly , cartilage tissue of 10 to 30 mg was obtained from the shoulder of the rabbits after anaesthetized by 1 mg/kg 20% sumianx-
in. Then, chondrocytes were isolated from the cartilage tissue with 0.2% type Il collagenase digestion and were cultured in
DMEM/F-12 supplemented with 20% fetal bovine serum (FBS),50 pg/ml ascorbic acid-2-phosphate, 0.4 mM proline, 5 pg/ml
insulin and 1 mM non-essential amino acids (NEAA) in flasks in vitro. The cells were harvested until a thin film of the cells cov-
ered the bottom of the flask could be seen with naked eyes. Then the film was collected with a curled glass stick and formed a solid
mass. On this time , the animal was anaesthetized again and the full-thickness cartilage square defect of 4.0 mm x 6.0 mm was fab-
ricated in the patellar grove of distal femur, and then the cellular mass was transplanted into the defect covered by one piece of pe-
riosteum which obtained from the upper anterior of tibia and sealed with the femoral condyles. For 12 rabbits of the control group,
the defects were sealed with one piece of periosteum only. The animals were sacrificed in the 1st,3rd, 6th and 12th weeks after the
operation respectively. The histologic sections were stained with safranin O-fast green , hematoxylin-eosin (H&E) and picric acid-
Sirius red and immunostained for type Il collagen and aggrecan. Results: In the 1st week , the transplanted cells oriented to articu-
lar surface differentiated to matured hyaline chondrocytes and excrete large amount cartilage matrix. In the 3rd week, the trend
was more obvious and the periosteum was union to the cell mass. In the 12th week , the defects were repaired with hyaline-like car-
tilage tissue, and in the 24th week , the repair tissue turned to matured hyaline cartilage. In the control group, the defects were re-
paired with fibrocartilage tissues. Conclusion: It was evidenced that the defects were repaired by the autologous chondrocytes
mass transplantation. The procedure was gradual and initialed from up toward joint to down to the deep of the defect.
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Fig.1 Rabbit’s articular chondrocytes develop into a film which could be seen by naked eye (Inverted microscope 10x10) Fig.2 Tissue like mass col-

B 1 Safbm A RS P R AT LA BOER (F8)'E  E , 10x10)

lected from a 25 em” flask by 2 weeks culture (in 6 well cell culture plate) Fig.3 Cells migrate radially around from the tissue like mass when recultur-

ing of the mass(Inverted microscope 10x10)
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Fig4 Gross view,in the experiment group the defect depressed , periosteum could be separated from the defect in 1 week after chondrocytes mass trans-
plantation Fig.5 Gross view,in the experiment group the defect depressed, periosteum could not be separated from the defect with the surrounding tis-
sues in 3 weeks after implantation Fig.6 Gross view,in the experiment group,the repaired tissue was smooth and integrated well with the surrounding

tissues in 12 weeks after implantation ~ Fig.7  Gross view, the defect was repaired perfectly in 24 weeks after implantation
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Fig.8 Paraffin section of the tissue like mass after 1 week implanting. The safranin O staining was positive , particularly in the side toward the joint(pe-

riosteum had been draw separately ) (Light microscope 4x10) Fig.9 Zoom in of the local area of the fig.8. The cells differentiated to the mature chon-
drocytes, and the extracellular matrix deposited (Light microscope 10x10) Fig.10 One week after implantation, positive staining for aggrecan was ob-
served (Light microscope 10x10) Fig.11 Twelve weeks after implantation, the safranin O staining was positive and the defect was repaired with hya-
line-like cartilage tissue (Light microscope 10x10) Fig.12 The picrosirius red staining of the normal cartilage tissue surrounding the defect showed the
architecture of type Il collagen was like Gothic architecture (Polarized microscopy 10x10) Fig.13 Twelve weeks after implantation, the picrosirius red
staining showed the collagen composition was a composite of type | and type Il (Polarized microscopy 10x10) Fig.14 Twenty-four weeks after implan-
tation, the safranin O staining was positive. The defect was repaired with mature hyaline cartilage tissue(Light microscope 10x10) Fig.15 Twenty-four
weeks after implantation , the picrosirius red staining showed the collagen composition was type Il and the architecture was like normal cartilage (Polarized

microscopy 10x10)

£1 WBBRRIEEHZE Wakitani [FIBIES LR (x+s)

Tab.l1 Results of Wakitani scoring of the repaired tissue(x+s)

ikl ESHER Q1082 HFe R e BRI R HZ XS By
Xf B2 12 1.62+0.28 2.00=0.36 0.92+0.25 1.15+0.40 0.38=0.13 6.07+1.36
el 11 1.18+0.34 0.820.22 0.9120.31 0.55+0.33 0.36=0.15 3.82+1.124%

T SRR A, 24P<0.01

Note : Compared to control group, “*P<0.01
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