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Abstract

We tried to establish the culture method of the chondrocyte isolated from the epiphyseal cartilage and to investigate
morphological changes of chondrocyte cullured with enzyme-digested costal cartilage, the perichondrium and
experimentally damaged meniscus of rabbit. De move chondrocyte pellets were prepared from epiphyseal plates by
culturing isolated epiphyseal chondrocytes from 4 week. oid rabbits. We morphologically assessed the cartilage
formation of the chondrocyte culture with enzyme-digested costal cartilage, the perichondrial culture, the cultured
chondrocytes transplants into experimentally damaged meniscus of rabbit. In the 24 days, the epiphyseal chondrocytes
meintained the typical phenotypes of the partial nodular cell formation. The 30 days cryopreserved chondrocytes
showed abnormal and irregular shape. In the type II collagen added culture, the number of typical chondrocytes were
increased. In the type IV collagen added culture, the expanded and thickened chondrocytes had short processes and
their number were more increased. In the perichondrial culture, the chondvocytes formed the cartilage in 6 days. [n the
chondrocyte culture with enzyme-digested costal cartilage, the chondrocytes proliferated the edge of the cartilage at
day 9. The cultured chondrocytes transplanted into experimentally damaged meniscus of rabbit were grown between
the meniscus tissues. Type [T collagen reaction was strong in the superficial layer of perichondrial culture and stronger
in the transplanted chondrocytes of damaged meniscus. The ultrastructures of cultured epiphyseal chondrocytes were
well developed rough endoplasmic reticulum and intercellular vacuoles. In the type 1 collagen added culture, the
chondrocytes showed expanded reugh endoplasmic reticulum and small and large round-like vesicles of processes. In
the type IV collagen added culture, the chondrocytes showed large perinuclear vacuoles and abundant well-developed
rough endoplasmic reticilum of processes. In the culture with enzyme- digested costal cartilage and the perichondrial
culture, the chondrocytes showed a few swelling rough endoplasmic reticulum and vacucles, The cultured epiphyseal
chondrocytes maintained typical phenctype and the chendrocytes were grown faster and maintained more Iypical
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phenotype in the type Il and IV collagen added culture. The transformed chondrocytes secreted abundant extracellular
matrix in the type II collagen added culture, and showed adhesive processes in the type [V collagen added culture,
The perichondrial chondrocytes were grown faster and their implants were able to transplant, The cultired chondrocytes
transplanted into experimentally damaged meniscus were adapted between the meniscus tissues. And the immunocyto-
chemical reaction ol the type 1T collagen of the chondrocytes were found to be maintained. The chondrocytes cullured
with enzyme-digested costal cartilage and perichondrial chondrocytes showed the characteristics of immature hyaline
cartilage. The chondrocytes secreted abundantly. The cultured chondrocytes transplanted into experimentally damaged
meniscus changed immature cells into enlarged mature cells with extracellular secretion.
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. Phase-contrast micrograph of the primary culture 6 days of epiphyseal chondrocytes. Their phenotype was

irregular polygonal shape with blunt processes X 100.

. Phase-contrast micrograph of the primary culture 8 days of epiphyseal chandrocytes. The number of adherent

chondrocytes markedly increased and their phenotype was spindle or pyramidal chondrocytes X 100.

. Phase-contrast micrograph of the primary culture 18 days of epiphyseal chondrocytes. Numerous chondrocytes

were embedded in a network of their fine and long processes X 100.

. Phase-contrast micrograph of the primary culture 24 days of epiphyseal chondrocytes. The number of

chondrocytes increased and their cytoplasm was thickened. They differentiated into round cells which began to
form cellular nodules X100.

. Phase-contrast micrograph of the culture 31 days of epiphyseal chondrocytes after 30 days cryopreservation.

The slowly increased chondrocytes with connected processes were promunent slender fibroblast-like cells X100,

. Phase~-contrast micrograph of the culture 2 days of epiphyseal chondrocytes on the culture medium added to

type 1I collagen. Intercellular folds by the increased cell numbers and processes were more prominent. The size
of the nucleus was decreased, but the number of typical phenotype were increased X 100.

. Phase-contrast micrograph of the culture 2 days of epiphyseal chondrocytes on the culture medium added to

type IV collagen. Typical phenotypes were similar to the culture 2 days of epiphyseal chondrocytes on the
culture medium added to type II collagen. Though the number of chondrocytes increased, they had the wide
cytoplasm and short numerous processes X100.

. Phase-contrast micrograph of the culture 3 days of epiphyseal chondrocytes with enzyme-digested costal

cartilage. Its surface formed cellular cluster out of the adherent chondrocytes X T

. Phase-contrast micrograph of the culture 9 days of epiphyseal chondrocytes with enzyme-digested costal

cartilage. The formed pseudocartilage out of the adeherent chondrocytes was proliferated in the periphery of
the enzyme-digested costal cartilage X100

Phase-contrast micrograph of the perichondrial culture 1 day of epiphyseal chondrocytes. The cells began to be
adhered to the perichondrium and adjacent cells X100.

Phase-contrast micrograph of the perichondrial culture 2 days of epiphyseal chendrocytes. The cells were grown
on the pericondrium and proliferated X 100.

. Phase-contrast micrograph of the perichandrial culture 6 days of epiphyseal chondrocytes. The cells became

arranged in 5-6 strata X 100.

Phase-contrast micrograph of the transplantation 1 day of epiphyseal chondrocytes into damaged lateral
meniscus. The adherent chondrocytes of the injected cell pellets gathered to the damaged surface X 100.

Phase-contrast micrograph of the transpiantation 16 days of epiphyseal chondrocytes into damaged lateral
meniscus. The adherent chondrocytes of the damaged surface were grown between the meniscal tissues X100.

[mmunolocalization of type Il collagen in perichondrial explants with epiphyseal chondrocytes after 1 day
culture. The adherent chondrocytes were moderate reaction in irregular or round lines of territorial matrix X 400
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Immunolocalization of type II collagen in perichondrial explants with epiphyseal chondrocytes after 2 day
culture The adherent chondrocytes were strong reaction around the chondrocytes. Their matrix was modevate
reaction X 400,

Immunolocalization of type II collagen in perichondrial explants with epiphyseal chondrocytes after 6 day
culture. The territorial matvix of superficial region was strong linear reaction X 400.

Immunolocalization of type Il collagen in transplanted chondrocytes of the 3 days into damaged lateral meniscus
alter transplantation. The cells were moderale reaction X400.

. Immunolocalization of type II collagen in transplanted chondrocytes of the 16 days into damaged lateral

meniscus after fransplantation. The clustered cells between the menjscal tissues were strong reaction X400.

20. Electron micrograph of the primary culture 8 days of epiphyseal active chondrocyte. The cell with euchromatic

nucleus included the smail vesicles gathered to one side and well developed rough endoplasmic reticulum. X 5000.

. Electron micrograph of the primary culture 24 days of epiphyseal chondrocyte. The cells with euchromatic

nucleus gathered in groups of 2 or 4. There were the segmenied and swollen rough endoplasmic rehculum, a
few vesicles, and Golgi apparatus in the cytoplasm. X 3000.

. Blectron micrograph of the culture 31 days of epiphyseal chondrocyles after 30 days cryopreservation. The cell

with small nucleus had vacucles forming by mitochondrial swelling, irregular vesicles, and numerous pinocytic
vesicles beneath the membrane X 5000.

. Electron micrograph of the culture 2 days of epiphyseal chondrocytes on the culture medium added to type II

collagen. The cell with Jarge euchromatic nucleus had slender processes which contained many round vesicles
and expanding rough endoplasmic reticulum X 5000.

Electron micrograph of the culture 2 days of epiphyseal chondrocytes on the culture medium added to type IV
collagen. The cell with large euchromatic nucleus had slender processes which contained well developed rough
endoplasmic reticulum and large vesicles X 5000,

. Electron micrograph of the culture 9 days of epiphyseal inactive chondrocytes with enzyme-digested costal

cartilage. The cells with euchromatic nucleus gathered in groups of 2 ar 4. There were the segmented and
swollen rough endeplasmic reticulum, and irregular vesicles in the cytoplasm. X 5000.

Electron micrograph of the culture 9 days of epiphyseal active chondrocytes with enzyme-digested costal
carlilage. The cells with euchromatic nuclens had the very expanding reugh endoplasmic reticulum X 3000.

Flectron micrograph of the perichondrial culture 1 day of epiphyseal chondrocytes. The cefls with heterochromatic
nucleus had abundant swollen rough endoplasmic reticulum X 5000.

Electron micrograph of the perichondrial culture 2 days of epiphvseal chondrocytes. The cell had the euchromatic
nucleus with a prominent nucleolus. The chondrocytes faced each other with projectmg several microvilli X 5000

Electron micrograph of the transplantation 3 day of epiphyseal chondrocytes into damaged lateral memiscus. The
immature cell with euchromatic nucleus had a few swollen rough endoplasmic reticulum, vacucles, secretory
vesicles, and short microvilli X 5000

Electron micrograph ot the transplantation 16 days of epiphyseal chondrocytes into damaged lateral meniscus.
The enlarged matured cells with euchromatic nucleus had semenled rough endoplasmic reticulum, several small
and large vacucles and small granules X 5000.
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