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INTRODUCTION

Growth factor is reported to have various functions and is considered a key
human mesenchymal stem cell mitogen, often supplemented to increase
human mesenchymal stem cell growth rates. The purpose of this study was
to evaluate the combined effects growth factor and stem cells on cellular
viability and osteogenic differentiation with bone graft materials
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MATERIALS & METHODS

Stem cells were isolated from human bone marrow and were loaded onto the
deproteinized bovine bone particle. After the stem cells were loaded onto the
bone graft material, their morphology was observed. Viability assays based on
the application of fluorescent stains were used for qualitative analyses.
Alkaline phosphatase activity assays and Alizarin red staining were used for
the assessment of osteogenic differentiation.

The morphology and cellular viability

g 50s

Male

20 30s
Female
Male Female Male Female Male Female 0
' 0300 -
20s

. 0250 - -

= - s

T 020 ' PR
S5

Individual characteristics

Live

0.150 BDay |

EDay 1 2Dav’
y ]

Dead

EDay3
0.100

2010
¢

Absorbance at 450

B
0050 <

Merge

0.000

- r
[—1
=
s ce at 450 nr
= = —
=
[ —3 g [ —1

0.000

Male Female

208 30s

0 ng/ml 10 ng/ml 100 ng/ml

Day 1
. .

Live +
Dead

0 ng/ml 10 ng/ml 100 ng/ml

!h
ﬂ. l‘_‘W

0.350

o Attachment &

00 ng/ml

quantitative  Merged
cellular
viability

0.200
210 ng/ml

=]

£ 0150
i 100 ng/ml
0.100

0.050

Viability

0.000

Alkaline phosphatase activity and
Alizarin red S staining

0.090 0.070
0.080
0.060
0.070
0.050
= 0.060 = *
.C,S 00 ng/mL g 00 ng/mL
< 0.050 <2 0.040
3 ® 10 ng/mL §
S 0.040 8 @10 ng/mL
3 S 0.030
E 0.030 m 100 ng/mL g
< ;% 0.020 m 100 ng/mL
0.020
0.010 0.010
0.000
Day 7 Day 14 0.000

Day 7 Day 14

Alkaline phosphatase activity Alizarin red S staining

Pathway

lllllllllllllllllll
Threshold line: 2 fold

Scatter plot

W % Up Significant M % Down Significant

% of Total Significant 5=
14 4 150
48
Inflammato 13.55 % =
ry response( ‘ 12 -
Immune response(10,90 %) 2525 od
Extracelular matrix(15.24 %)| LA splicing(8.18 %) o =
Secretion(13.53 %) 67 261 112 11
_ NA repair(15,79 %) 73
- 70
\ 8 16 e 20 01 9
Osteoblast diferentiation(16.67 %) =i 26
Cell proliferation(18,17 %) 6 o 26 8673 18 52
J— 77-——"""9;;\7;‘ : 10
\ Y Aging(11,98 % 4 -
8 i 10
Cell migration{18.34 %)
A
“ ‘ Angiogenesis(21,55 %) 24
N, i [ d i
Cell differentiation{15,59 %) l 0 ‘ ‘ '
- Ao I BIEE) J T T T T T T T T T T 1 T T T T
Cell death(14.56 %) | SRR ' «3 :3: gg Q g_? g 8 g 2 o 'g g gz 2 g 8
Cell cycle(18.75%) Neurogenesis(16,42 %) o o ° 0 a a 3 . ? - = g 3 ‘f‘ g o
Q ) Al o = o) (o) 1 L 3 = 0 T o o
fb - 3 4 m = = © = m m - o
- ~ - - o — [T} ‘_:_ - 9‘. S al > v
" - L =2 o =5 o o o ru 3 -~
N = O - =
1] = = o a 1] 1]
v O S Py v 8
" ps- | -~ ‘8 2
- 5
Y =
0
3

Gene ontology analysis of mMRNA expression
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CONCLUSION

Overall, this study shows that in vitro application of growth factor increased

alkaline phosphorylase activity and mineralization of stem cells culture on
deproteinized bovine bone mineral. The report suggests that combining stem
cells with osteoinductive growth factors with scaffolds can have a synergy

effect on osteogenic differentiation.



