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Comparison of Human Bone Marrow Stromal Cells
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It has been established that a graft of fibroblasts is
able to improve wound healing. However, there has
been no research on the effect of a graft of bone mar-
row stromal cells on wound healing. The wound healing
process requires cell proliferation and production of
extracellular matrix and various growth factors. The
purpose of this study was to compare the abilities of
human fibroblasts and bone marrow stromal cells, which
contains mesenchymal stem cells, to proliferate and to
produce collagen.

Human bone marrow stromal cells and fibroblasts
were isolated from bone marrow and dermis of the same
patients and grown in culture respectively. Cell prolifera-
tion and production of type | collagen by human bone
marrow stromal cells and dermal fibroblasts were
examined by MTT method and by ELISA of cell culture
media on day 1, 3, and 5 days post-incubating. The
human bone marrow stromal cells showed 11-17%
higher cell proliferation than fibroblasts at each time
interval. The levels of type | collagen in the human bone
marrow stromal cell group was also significantly higher
than those in the fibroblast group. The results indicate
that the grafts of human bone marrow stromal cells can
show more promising effect than that of fibroblasts for
healing of chronic wounds.
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Fig. 1. There was no significant difference in cell proliferation
between two cell groups in the first day after plating. At third
and fifth day post-plating, the cell proliferation in the bone
marrow stromal cell group was 11 and 17 percent greater than
that in fibroblast group, respectively.
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Fig. 2. Collagen synthesis of the bone marrow stromal cell
group significantly increased when compared to that of the
fibroblast group, with increases of 28, 80, and 70 percent at 1,
3, and 5 days after plating, respectively(p<0.05).

A4

3 JEM 259 A

o EF71AZS La5d AT Ha
golglth. ¥ AP ME 284

345

A8zl skl Al 2 < 71]£HHH%hg & AEE AHEEA
ok BF 1-23]9 Aduidg 3 ZEA I} Al A
Aoz dAA kY ﬂ*ﬂél*ﬂi Z 2w} o} PHtissue
culture plastic)el] A F&ste= FHo] o] =P E}
Be7l 4¢22 vauzd b2 2zt 74X E §5
8t7]7F &olsitt. o8 A EFFoA 53 VAR
v 23 A& AA FoAE, dSHAE, AYAE, 45
o E, ZAHE FOoE 3l Zlo] Rl THEV
AE7L FF7AAEY F8 F4 AEEes 3ol 4F5H
AT 2REAEE B3 B3 2 24 HFANNE A
o] NEABAIRI0] £}, T4 sk Hojd T¥o] Yok’
a2 3 wggA e 20-3038] Jxe Aﬂz uj 7]—(d0ub—
ling) A& AXAE E7IHE9 44E A= o]
Aok Ayt BEETIHEE BYBENE (lmmunolo-
gic tolerance)o] Qlo], WY AXE Hlgo] 2} gEZ
AAE7AEY 43 2F712AEE AXE ABA R
€4 2 ZAgo] FEIT & 4 Uk

HdE F47)2AEE A 18 1Y, fibronectin, A 4

294 281 laminin 5 T3 AT PSS F
Aste ek of 2] cytokineS #H)Ee Ao] RuE uh 9
P‘]”} o= Ax ¥HE d=Ad e o4 g
v glE Aeoly FFAF FHoE EA) A EHL
d% M ZRG X FE ST d+F= o
Hig v ity Ao M9} 2o, QX FAe YA
71 Ee] AolE: HAE 4 AUk v, wdH e
AAE7E A Aoz EY &
T A& AT F A B AFAEL o)A AT
T A7 AFA Y EHE T8 BAA A
8} l AAAE AFebze vls) &8 $43ithe
23 v k? 257 AATE WdB LA
T 4 AL Hole g%
R ATAEY] AT 298 3P B
Ao 2o A o] Fisitt & 4 gl &
T AR, NEFA, 2dF A o9
wHl, A5 5 e Q4ER
< 1o Bt o g1ES g sfor 8t
BAN BN 571 FAHE ojale A
sk ﬁ:ﬁﬂ %ﬂo}a}ﬂ} Az

:{o

o

i

[o%
~3
o of

rlr r>j

xorlr X ox0 ek 0

LA U
oX

1) rum =2
%0,
2
Rl
rir
i
4
N,

Jdo {0 x

g K,
olf
i
L
48
2
e

X

XN o
2 9

o

2,

u

ox, ol

2t R ox H:I o o i
ot o,

o 2

oﬂ ro,
1r flo 3% o

W2

y |g
il
g
0

v.d B

¥ ATE YA 257 AAZ} P hobEe A
234 2 294 A5 Wae golth AEZH 9

= 11-17%, YA &5 QoAM= 70-128% Z
NBAL} AROAZS Hs s we PHL




P 249 AX AEAEHN TF AHNE
3 & Axg & ¢ Uk

REFERENCES

1. Bennett SP, Griffiths GD, Schor AM, Leese GP, Schor SL:
Growth factors in the treatment of diabetic foot ulcers. Br
J Surg 90: 133, 2003

2. Embil JM, Papp K, Sibbald G, Tousignant ], Smiell JM,
Wong B, Lau CY: Recombinant human platelet-derived
growth factor-BB(becaplermin) for healing chronic lower
extremity diabetic ulcers: an open-label clinical evaluation
of efficacy. Wound Rep Reg 8: 162, 2000

3. Kano M, Masuda Y, Tominaga T, Hori T, Kitaichi T,
Yoshizumi M, Kitagawa T: Collagen systhesis and col-
lagenase activity of cryopreserved heart valves. | Thorac
Cardiovasc Surg 122: 706, 2001

4. Tang W, Wong WKR, Hung CS, Lai KM, Cheung EYN,
Kam G, Leung L, Chan CW, Chu CM, Lam EKH:
Human epidermal growth factor enhances healing of
diabetic foot ulcers. Diabetes Care 26: 1856, 2003

5. Kuroyanagi Y, Yamada N, Yamashita R, Uchinuma E:
Tissue-engineered product: allogenic cultured dermal
substitute composed of spongy collagen with fibroblasts.
Artif Organs 25: 180, 2001

6. Gohari S, Gambla C, Healey M, Spaulding G, Gordon

10.

11.

12.

tietd g el 78tsl®x] Vol 32, No. 3, 2005

KB, Swan ], Cook B, West DP, Lapiere JC: Evaluation of
tissue engineered skin(human skin substitute) and secon-
dary intention healing in the treatment of full thickness
wounds after Mohs micrographic or excisional surgery.
Dermaiologic Surgery 28: 1107, 2002

. Lerman OZ, Galiano RD, Armour M, Levine JP, Gurter

GC: Cellular dysfuction in the diabetic fibroblast. Impair-
ment in migration, vascualr endothelial growth factor pro-
duction, and response to hypoxia. Am | Pathol 162: 303,
2003

. Hansen SL, Young DM, Boudreau NJ: HoxD3 expression

and collagen synthesis in diabetic fibroblasts Wound
Repair Regen 11: 474, 2003

. Goodson WH 3rd, Hunt TK: Deficient collagen formation

by obese mice in a standard wound model. Am | Surg
138: 692, 1797

Pierce GF: Inflammation in nonhealing diabetic wounds:
the space-time continuum does matter. Am | Pathol 159:
399, 2001

Schultz GS, Sibbald SG, Falanga V, Ayello EA, Dowsett
C, Harding K, Romanelli M, Stacey MC, Teot L,
Vanscheidt W: Wound bed preparation: a systematic
approach to wound management. Wound Repair Regen 11:
1, 2003

Han SK, Chun KW, Kye MS, Kim WK: The effect of
transplantation of human mesenchymal stem cells and
dermal fibroblasts on the angiogenesis in rats. | Korean
Soc Plast Reconstr Surg 31: 539, 2004




