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Abstract : [Purpose] Recently, reconstruction of skin defects using artificial dermis
composed of an outer layer of silicone and an inner sponge layer of collagen has been
developed and is performed clinically. When the artificial dermis is grafted onto a total
skin defect, the inner sponge layer spontaneously converts into dermis-like connective
tissue. However, 2 or 3 weeks after the application of the artificial dermis, a secondary split
-thickness skin graft on the dermis-like tissue is required for skin resurfacing. Until the
secondary skin graft, problems of wound infection or tissue fluid leakage persist.

In this study, the authors investigated the effect of cultured bone marrow cells on the
synthesis of dermis-like tissue using artificial dermis in rats.

[Methods] Two rats were sacrificed to harvest bone marrow cells from the femurs, and
the cells were cultured for 10 days. Full thickness skin defects (3 cm X4 cm) were made on
the backs of 20 male Fisher rats, then the rats were divided into 5 groups. The artificial
dermis containing 10*(10%, 5X10°, 10°)/ml bone marrow cells were grafted on the skin
defects of rats in Group 1(2, 3, 4). In Group 5, artificial dermis only was grafted. After 10
days, the grafted artificial dermis was harvested, and histological examination was perfor-
med. In each group, mean thickness of dermis-like tissue, which was infiltrated by
fibroblasts and capillaries, was measured.

[Result] The dermis-like tissue was significantly thicker in Groups 1~4 than in Group
5, and was significantly thickest in Group 2.

[Conclusion] Histologically, topical application of bone marrow cells accelerates prolif-
eration of fibroblasts and capillaries in artificial dermis. Therefore, this study suggests the
usefulness of bone marrow cells combined with artificial dermis for wound healing.
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Fig. 1. Histological appearance 10 days postoperatively in Group 1 (hematox-
ylin and eosin stain, X100). Infiltration of fibroblasts and capillaries
into the collagen sponges was observed only in the lower three-fourths

of the artificial dermis.
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Fig. 2a, b. The histological appearance 10 days postoperatively in Group 2 (hematoxylin and
eosin stain, X40, X100). Extensive infiltration of fibroblasts and invasion of
capillaries were observed in almost the whole layer of the artificial dermis.
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Fig. 2c. Higher magnification of Fig. 2a. (X100)

Fig. 4. Histological appearance 10 days postoper-

Fig. 3. Histological appearance 10 days postoper-

atively in Group 3 (hematoxylin and eosin
stain, X40). Infiltration of fibroblasts and
capillaries into the collagen sponges was ob-
served only in the lower two-thirds of the
artificial dermis. In upper section of the
dermis, original sponge structure remained.

atively in Group 4 (hematoxylin and eosin
stain, X40). In the lower two-thirds portion
of the artificial dermis were fully infiltrated
with fibroblasts and capillaries, but were not
infiltrated in the upper portion.
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Fig. 5. Histological appearance 10 days postoper-
atively in Group 5 (hematoxylin and eosin

stain, X40). Infiltration of fibroblasts and
capillaries into the collagen sponges was ob-
served less than in the lower half of the
artificial dermis. High degree infiltration of
inflammatory cells was seen in the upper
portion of the artificial dermis.
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Fig. 6. Comparison of mean thickness(%) of newly
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