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Abstracts

Study of osteogenic specificity in
cultured human mesenchymal stem
cells

Numerous clinical and research
proposals erupted in the past two
decades for the enhancement of bone
formation for the healing in the large
bone defect. There are many alternatives
concentrated in upgrade one of the
cascade in natural bone healing in
stead of conventional autogenous bone
graft. Osteogenic precursors in the
cancellous bone marrows come from the
mesenchymal stem cells (MSC) inherent
in the body since birth. Several
researches reported the success in
segmental bone defect in rat by such
kind of syngenetic MSC. These cells
were loaded in a cermic plate to fill the
defect, new bone ingrowth could be seen
inside the pore. Human MSC has been
also tried in culture expansion with
attempt to apply for clinical use. This
provide a new approach in the treatment
of large bone defect through the
research of human MSC.

The present research plan is to
build up a human MSC cell bank where
MSC can be isolated and multiplicated
in culture when we get the bone marrow
harvest in clinical cases. Although the
culture technique here has been well set
up, but the characteristics and potential
of human MSC are still unknown at
present. In order to examine their
osteogenic potential, the heterotopic
model in animal isalso designed. After
loaded in the ceramic plate, they will be
implanted on the back subcutaneously
for their bone forming capability.
Once the cells are proved effective, it
will help a great in clinical application.

The experiment starts  with
aspiration of bone marrows 10ml form
10 clinical patients. The cells in low
density layer can beisolated well by way
of Percoll solution. Optimal density

1x10’ of the cells are plated on 60 cn?’
culture dishes with  DMEM medium
containing 10% FBS, antibiotics.  After
2 to 3 weeks, cells are collected and
replated for a subculture with 100nM
dexamethasone 10nM B
-glyerophosphate  0.05mM ascorbic
acid in their medium for another 2
weeks. During the procedure, cell
counting, cell  wviability, cell
proliferation capability and alkaline
phosphatase assay will be subsequently
done. Thre types of cells as fresh
marrow cells, primary MSC, secondary
MSC are loaded in each GTG carrirer
disc. Then the plates were implanted
subcutaneously on the back of nude mice,
6 plates for each animal. The animals
were followed at 2 to 4 weeks. The
plates in certain time of period will be
harvest and sent for histological
prepar ation.

The result has shown that the
technigue of isolation and culture
expansion of human MSC can be
steadily obtained in the laboratory, also
these cells were capable to differentiate
into bone forming cells in vitrofor the
potential enhancement in clinical bone
healing. In vivo test by implantation
the cells with GTG carrier material in
the compatible nude mice, potential to
present osteoblast and positive bone
markers can be well demonstated in the
the intramuscul ar implantation.
However, less cells viability and bone
forming capability was noted in the
subcutaneous implantation. Wth such
a proceeding, we believe clinical
application of human MSC for large
bone defect is right on the hand.

Keywords mesenchymal stem cells,
human marrow, calcium phosphate
ceramics, tissue culture



Bone
Marrow | solation Procedure

(anterior superior
iliac crest)

0.1ml (1000 /ml)
2ml
10 ml
(20 ml)  Phosphated
Buffered Saline (PBS) (0.01M)
400¢g

10

buffet coat pellet
7.5ml 7.5ml  PBS
70% Percoll(
1.075gm/1) 30ml 13,000g
20
10%
Fetal Bovine Serum(FBS)
(100 /ml) (100p g/ml)
amphotericin B(0.25 p g/ml))
Dulbecco Eagle

(DMEM) 1x107

60cm’ 37°C 95%

5%CO0O2

Culture of BM
Mesenchymal Sem Cells

10 cm culture dish DMEM

with 10% FBS

Ca"'-free and Mg '-free  PBS

I ml 0.25% trypsin-EDTA
37
5 1 4
Subculture—
ImM EDTA
0.25%Trysin 37°C
2-5
x10* cells 24 wellculture plate
I ml 1
1 ml/well
control medium
osteogenesis medium

DMEM-Low Glucose +10%FBS +



Dexamethasone +3 -Glycerol phosphate
+ Ascorbic acid + 1%PS 14

Cell Proliferation
Assay
Tyrodes
1% gluteraldehyde (v/v)
15 deionized
0.1% crystal
violet (w/v) in water 30
1% Triton X-100
crystal v iolet
Triton X
Microplate reader 595 nm

25°C

2-5x10* cells
culture plate 1 ml
1

1 ml/well

24 well

control
medium adipogenesis
DMEM-High  glucose
+10%FBS + Isobutyl-1-methyl xanthine

+ Indomethacin + Dexamethasone +

medium

Insulint1%PS 14
Von Kossa
2% Paraformaldehyde
30 ddH,0O 0.5%
Hydroquinone 3 60-100
watt 1 Ca™
ddH,0O 2
5% Hypo 2-5 ddH,O
Mayer’s Hematoxylin 5

ddH,O

2% Paraformaldehyde
30 ddH,O
Naphthol AS phosphate
N,N dimethyl formamide  Fast Blue
BB salt  Tris buffer 0.224 m filter
0.5 ml/well
60 ddH,O 2 Mayer’s
Hematoxylin 5
ddH,O

Sialoprotein (BSP)
10% formalin 2%
pareformaldehyde 3% H,0,
5 PBS
Protein Blockng Agent 5
rabbit anti-huBSP Ab
30 PBS 3
Biotinylated Secondary Ab
10 PBS 3
Streptavidin-peroxidase reagent
10 PBS 3
DAB (Substrate/chromogen)
15 ddH20 2

1000 rpm 10
(FBS:DMSO=9:1)
1x10° cells/ml/vial

-20 -80

GTG

MSC GTG



100-150 p m
75%
Smm
Smm PBS
30
37

GTG
BM MSC
1x10° cells
37 5%CO,
48

(Nude
mice)

(heterotropic)

GTG

10%
DeCal

Hemtoxylin & Eosin
S m

70% ethanol

methyl methacrylate

Villanueva’s microtome

74 m

Student’s t

15-30
15-20ml
4.8x107 cells  7.1x10’

cells mean=5.84x10" cells n=12

2.5x10° cells/em, 10 cm
3
(fibroblast-like)
3-4
14
5-7
12-13 10 cm
1.31x10° cells/dish
2-5%10" cells 24 well
culture plate 1 ml
1
1 ml/well Control
medium Osteogenesis
medium 7
7
ALP
2-5



x10* cells 24 well culture plate GTG
1 ml 1
1 ml/well
Control medium

Adipogenesis medium

14 oil red
Percoll
BM MSC 1x10° Subculture
cells 50u 1
96 well culture plate
37 5% CO;, 48
21
Day O (orthotropic)
(heterotropic)
Bone sialoprotein, BSP
21 (osteoinduction)
GTG BSP
GTG
GTG
21 GTG
GTG ALP
a)
b)
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