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Effect of cultured chondrocyte-seeded
chondroitin-sulfate conjugated type I collagen
scaffold on cartilage regeneration
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Purpose: In this study, porous type | collagen scaf-
folds were cross-linked using dehydrothermal(DHT)
treatment and/or 1-ethyl-3-(3-dimethyl aminopropyl) car-
bodiimide(EDC), in the presence and absence of chon-
droitin-6-sulfate(CS) and cultured autologous chondro-
cytes(Chondro) for cartilage regeneration.

Methods: Cartilage defects were created in the pro-
ximal part of the ear of New Zealand rabbits. Four pre-
pared types of scaffolds(n=4) were inserted. The groups
included Chondro-Collagen-DHT(Group 1), Chondro-
Collagen-DHT-EDC(Group 2), Chondro-CS-Collagen-
DHT(Group 3), and Chondro-CS-Collagen-DHT-EDC
(Group 4). Histomorphometric analysis and cartilage-
specific gene expression of the reconstructed tissues
were evaluated 4, 8, and 12 weeks after implantation .

Results: EDC cross-linked groups 2 and 4 regener-
ated more cartilage than other groups. However, calcifi-
cation was observed in the 4th week after implantation.
CS did not increase chondrogenesis in all groups.
Cartilage-specific type 1l collagen mRNA expression
increased in the course of time in all groups.

Conclusion: EDC cross-linking methods maintain
the scaffold and promote extracellular matrix production
of chondrocytes.
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Table |, Component of Chondrocytes Culture Media

Components Amounts
DMEM(Dulbecco’s modified Eagle’s media) 850 mL B
FBS(Fetal bovine serum) 150 mL
Sodium bicarbonate 24 ¢
Antibiotics 10 mL
Nonessential amino acid 5 mL
Proline 0.046 g
Ascorbic acid 005¢g
Chondrogenic media 1L

Fig. 1. Chondrocyte-collagen scaffold complex.
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Table Il, Summary of Comparative Groups

Group Cross-linking Chodroitin-6-sulfate Chondrocytes
12 Chondro-Collagen-DHT DHT _. Chondrocytes
2+ Chondro-Collagen-EDC DHT & EDC - Chondrocytes
37 Chondro-CS-Collagen-DHT DHT S Chondrocytes
47+ Chondro-CS-Collagen-EDC DHT & EDC CS Chondrocytes

DHT, dehydrothermal; EDC, 1-ethyl-3-(3-dimethyl aminopropyl) carbodiimide; CS, chondroitin-6-sulfate; Chondro, Chondrocytes.
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Fig. 2. Histological sagittal sections of
Chondro-Collagen-DHT group (Above, left),
Chondro-Collagen-EDC ~ group  (Abowve,
rightY and Chondro-CS-Collagen-DHT
group (Below, right) and coronal section
of Chondro-CS-Collagen-DHT  (Below,
left) from the center of implant at 4 weeks
(H&E, x 40). Note that in the Chondro-
CS-Collagen-DHT group (Below, left) ard
Chondro-CS-Collagen-EDC group (Below,
right) more cartilaginous tissue has been
formed in the peripheral area of the scaf-
fold. Chondro-CS-Collagen-EDC  group
(Below, right) showed un-degraded col-
lagen scaffolds. Chondro, Chondrocy te:
DHT, dehydrothermal: EDC, 1-ethyl-3-
(3-dimethyl aminopropyl) carbodiimicle;
CS, chondroitin-6-sulfate.

Fig. 3. Histological coronal sections of
Chondro-Collagen-DHT group (Above, left),
Chondro-CS-Collagen-DHT (Below, left) arnd
Chondro-CS-Collagen-EDC  group (Below,
right) and sagittal section of Chondro-
Collagen-EDC group (Above, right) from the
center of implant at 8§ weeks (H&E, x 40).
Chondro-Collagen-EDC  group (Abowve,
right) and Chondro-CS-Collagen-EDC group
(Below, right) showed cartilage regeneration
in the whole area of the scaffolds. In the
Chondro-Collagen-DHT  group (Above,
left) and Chondro-CS-Collagen-DHT group
(Below, left) showed more calcification than
other groups. Chondro, Chondrocyte: DHIT,
dehydrothermal: EDC, l-ethyl-S-(B-dimeth}fl
aminopropyl) carbodiimide; CS, chondroi-
tin-6-sulfate.
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Fig. 4. (Above, left) Histological sagittal sections of Chondro-Collagen-DHT group, (Above, right) Chondro-Collagen-EDC group,
(Below, left) Chondro-CS-Collagen-DHT and (Below, right) Chondro-CS-Collagen-EDC groups from the center of implant in the
12th week (H&E, * 40). (Above, left) Chondro-Collagen-DHT group and (Above, right) Chondro-Collagen-EDC group showed
progression of calcification. Chondro, Chondrocyte: DHT, dehydrothermal: EDC, 1-ethyl-3-(3-dimethyl aminopropyl) carbodiimide;

(S, chondroitin-6-sulfate.
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Fig, 5, Histomorphometric analysis of regenerated cartilage
showed more cartilage regeneration in DHT and EDC groups.
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