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Research on the repair of acute large osteochondral defects with Mosaicplasty associated with genes-enhanced tissue
engineering in different proportion SUN Jun™ ,HOU Xiao-kui , KUANG Yong,WEI Xiao-en ,SHI Meng. * Department of
Orthopaedics ,Shuguang Hospital Affiliated to Shanghai University of Traditional Chinese Medicine ,Shanghai 200021, China

ABSTRACT Objective:To investigate the optimum proportion of Mosaicplasty and genes-enhanced tissue engineering for
the repair of acute osteochondral defects. Methods: Western blot test was conducted to detect the expression of hTGF-betal ,
Col IT and Aggrecan in 3 groups, including hTGF-betal , transduction group, Adv-betagal transduction group and control group
without transduction. Eighteen 6-month-old Shanghai male goats (weight:22 to 25 kg) were used. BMSCs were isolated from
the autologous bone marrow,and were subcultured to get the cells at passage 3. Thirty-six medial femoral condyles were used
and divided into 6 groups named AR,AL,BR,BL,CR,and CL. Acute cylindrical defects (9 mm in diameter and 3 mm in
depth)were created in the weight bearing area of the medial femoral condyle of hind limbs. In the single group, the autologous
osteochondral mosaicplasty was performed to repair the defect;in the combination group,besides the mosaicplasty,the dead
space between the cylindrical grafts and the host cartilage were injected with the suspension of hTGF-betal , gene enhanced
autogenous BMSCs in sodium alginate ,and CaCl, was dropped into it to form calcium alginate gels. The autologous osteochon-
dral transplantation cover rates of group AR was 44.44% single group,AL was 44.44% combination group,BR was 33.33%
single group, BL. was 33.33% combination group,CR was 22.22% single group,and CL was 22.22% combination group. The
goats were killed 24 weeks after operation to receive gross and histology observation,which was evaluated by the histological
grading scale of O’Driscoll, Keeley and Salter. Immunohistochemistry and TEM observation were also performed. Results:
Western blot test showed the expression of the hTGF—betal ,Col Il and the Aggrecan in the hTGF-betal transduction group
were significantly higher than that of the Adv-betagal transduction and the blank control groups. The gross and histology obser-
vation revealed that each defects of six groups had different degrees of repairing. There was no significantly difference among
the BL,, AR ,and AL groups. But the scores of the other three groups (BR,CR,and CL) were significantly poorer than the for-

mer three groups. Conclusion: Mosaicplasty associated with genes enhanced tissue engineering could repair the osteochondral
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defects effectively. With the autologous osteochondral transplantation coverage reducing,the advantage of the combination

could have a better representation.
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Fig. 1 Repairing the defect 9 mm in diameter and 3 mm

in depth in the weight bearing area of the medial femoral
condyle by transplanting four (Fig.1a) or three (Fig.1b) or
two (Fig.1c) cylindrical osteochondral grafts 3 mm in di-
ameter and filling the dead space with tissue engineering

cartilage
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Fig.2 Western Blot test showed that the expression of the hTGF—B1,type II collagen and the Aggrecan of the hTGF-B1 gene enhanced cells were signif-

icantly obvious than the Bgal gene enhanced cells and non—gene enhanced cells. T:hTGF-B1 transduction group;B:Adv—Bgal transduction group;C:

Blank control group; M ;: Mark
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Fig. 3 Macroscopic findings at 24 weeks after the surgery  3a. The autologous cylindrical

osteochondral grafts of Group AR (44.44% single group) were clear and intact. The border
was distinct. Gaps around the implanted plugs were detected 3b. The configuration of the
autologous cylindrical osteochondral grafts of Group AL (44.44% associated group) was with
clarity and integrity. The border was indistinct. Gaps were replaced by the white analogous
cartilage tissue  3c. The graft cartilage and surrounding cartilage of Group BR  (33.33% sin-
gle group) had obvious regression. The hollow among the cartilage was obvious. Part tissue
proliferated  3d. The configuration of the autologous cylindrical osteochondral grafts of Group
BL (33.33% associated group) was with clarity and integrity. The border was indistinct. Gaps
were replaced by the white analogous cartilage tissue. The crackle existed among the neonatal
tissue and the surrounding tissue  3e. The graft cartilage and surrounding cartilage of Group
CR (22.22% single group) had obvious regression. The hollow among the cartilage was obvi-
ous. The surface was coarse. The defect was not filled 3f. The configuration of the autologous
cylindrical osteochondral grafts of Group CL  (22.22% associated group) was with integrity.

Gaps were replaced by the proliferative tissue. The replacement was not integrate
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Fig. 4 Histological findings of toluidine blue dying at 24 weeks after the surgery (R:
Reparative tissue; N :Normal cartilage. Toluidine blue 100x) 4a. The surface of the graft
cartilage and the surrounding cartilage of Group AR (44.44% single group) was irregular.
The gap around the implanted plugs was depressed. Fibrous tissue proliferated ~4b. The
graft cartilage and the surrounding cartilage of Group AL (44.44% associated group) main-
tained the character of hyaline cartilage. The dying of the reparative tissue was light. Most of
the borders had a good integration. Gaps existed 4c. The graft cartilage and surrounding
cartilage of Group BR (33.33% single group) had obvious regression. The hollow among the
cartilage was obvious. Fibrous tissue proliferated. Fibroblast cells existed 4d. The graft
cartilage and the surrounding cartilage of Group BL (33.33% associated group) on the
whole maintained the character of hyaline cartilage. The dying of the reparative tissue was
light. Gaps existed in the borders. Clusters of chondrocytes proliferated around 4e. The
graft cartilage and surrounding cartilage of Group CR  (22.22% single group) had obvious
regression. The hollow among the cartilage was obvious. Fibrous tissue partly proliferated
4f. The chondrocytes of the autologous cylindrical osteochondral grafts of Group CL
(22.22% associated group) decreased. The gap was depressed. Fibrous tissue proliferated.

Spindle cells existed in the matrix
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Fig. 5 Immunohistochemical staining for type II collagen (200x) 5a.
The staining of the reparative tissue of Group AL (44.44% associated
group) was brown yellow and obvious relative to the normal cartilage. The
chondrocytes and the lacuna arounding were much obvious. The collagen
was thick  5b. The staining of the reparative tissue of Group BL (33.33%

associated group) was brown yellow. The collagen was thick
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Fig. 6 Transmission electron microscope findings (14 500x) 6a. Col-
lagen fibers composed the matrix arounding the chondrocytes in the repar-
ative tissue of Group AL (44.44% associated group). The fibers were in
disorderly rows. Periodic cross striation could be seen  6b. The fibers in
the reparative tissue of Group BL (33.33% associated group) were in tight

orderly rows. Periodic cross striation was obvious
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