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Effect of Transplantation of Bone Marrow Stromal
Cells and Dermal Fibroblasts on Collagen Synthesis

Won [l Choi, M.D., Seung-Kyu Han, M.D.,
Byung Il Lee, M.D., Woo Kyung Kim, M.D.

Department of Plastic Surgery, Korea University College of
Medicine, Seoul, Korea

Purpose: In the previous in vitro studies the bone
marrow stromal celis(BSCs) have shown the superior
effect for wound healing activity than fibroblasts, which
includes cell proliferation, type | collagen synthesis, and
the production of bFGF, VEGF and TGF-p in chronic
wound healing. The aim of this study is to compare the
effects of BSCs and fibroblasts on wound healing activity
in vivo, especially on collagen synthesis.

Methods: The fibroblasts and BSCs were harvested
from patients and cultured. The cultured cells were infil-
trated into the pores of polyethylene discs. These discs
were divided into three groups according to the mixed
cells. In groups |, Il and Ill the discs were loaded with
no cells, fibroblasts and BSCs, respectively. Twelve
discs per group(total 36 discs) were made for this study.
After creating 6 pockets in the back of each rats, each
discs was implanted into each pockets. At three time
intervals from 1 to 3 weeks, the implanted discs were
harvested for the histological and quantitative analysis.
The amount of collagen produced was evaluated using
ELISA. Statistical comparisons were made using the
Mann-Whitney U-test.

Results: There was great difference in the collagen
synthesis among the three groups by the 1st and 2nd
weeks. The BSC group showed highest collagen level,
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followed by fibroblast group and no cell group(p<0.05).
The 3rd week specimens also showed greater collagen
amount in BSC and fibroblast groups compared to those
of no cell group(p<0.05). However, there was little dif-
ference between BSC and fibroblast groups.
Conclusion: This result demonstrates that BSC has
superior effect on stimulating wound healing than
fibroblast, which is currently used for wound healing.

Key Words: Bone marrow stromal cell, Fibroblast, Wound
healing, Collagen
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Fig. 1. Inverted microscopic findings of cells in monolayer culture(> 100). (Left) Dermal fibroblasts. (Right) Bone marrow stromal cells.
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Fig. 2. (Left) Porous polyethylene discs
loaded with cell-thrombin composite were
coated with fibrinogen in a 96-well cultured
plate. (Right) Cells in the pores of a poly-
ethylene disc (X 100).

Fig. 3. (Left) Polyethylene discs were im-
planted in the back of white rats. (Right)
The wounds were repaired. C, control
group; F, fibroblast group; B, bone marrow
stromal cell group.
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Fig. 4. Gross findings. (Left) At
one, two or three weeks after
implantation, implanted discs were
harvested. A disc was surrounded
by soft tissue. (Right) A disc after
cleaning from surrounding soft
tissue.
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Fig. 5. Histology for collagen synthesis at (Left column) first,
(Center column) 2nd, and (Right column) 3rd week(X 40).
(Above row) No cell group. (Center row) Fibroblast group.
(Below row) Bone marrow stromal cell group. At 1st week, the
no cell group showed little soft tissue growth in disc pores. On
the other hand, the fibroblast group demonstrated soft tissue
growth in disc pores at specimen peripheries, but no soft tissue
was evident in the center of specimens. However, in the BSC
group, soft tissue growth was observed in the centers as well as
peripheries of specimens. At 2nd week, the no cell group showed
soft tissue growth at peripheries, but not at centers, whereas the
fibroblast group showed soft tissues at centers. At 3rd week, no
cell group still did not show soft tissues in specimen centers,
whereas in the fibroblast group and the BSC group, collagen
fibers were observed.

Fig. 6. Histology for collagen synthesis at 1st week(x 100). (Left) No cell group. (Center) Fibroblast group. (Right) Bone marrow
stromal cell group. The no cell group and the fibroblast group showed little soft tissue growth in the center of specimens. However,

in the BSC group, soft tissue growth was observed in the centers.
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Fig. 7. The graph showing the amounts of collagen synthesis in
control, fibroblast(FB) and bone marrow stromal cell (BSC)
groups at the time of the 1st, 2nd and 3rd week respectively
after cell transplantation. At the time of the 1st and 2nd week
after the cell transplantation, BSC group revealed the highest
collagen level, followed by FB and control groups (p<0.05). At
the time of the 3rd week, test groups synthesized more than the
control group (p<0.05). However, no statistical significance
between the BSC group and FB group (p=0.343).
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