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Effect of synthetic osteogenic growth peptide on proliferation and
differentiation of OPG~/~ BMSCs in different serum concentration
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[Abstract]  Objective  To investigate the effect of synthetic osteogenic growth peptide (sOGP) on
proliferation and differentiation of the cultured bone marrow mesenchymal stem cells (BMSCs) of OPG
(osteoprotegerin) gene knockout mouse.  Methods  Cultured adherent BMSCs (from OPG™/~ mouse
femoral bone) were used in the study. BMSCs were divided into OGP, CON (control) and BMP-2 (bone
morphogenetic protein-2) groups. Morphological changes were observed under inverted phase contrast
microscope, proliferation curves were obtained by MTT method, and the expression of alkaline phosphatase
was detected by PNPP method. Results OGP promoted the proliferation of BMSCs, which increased more
significantly in the OGP group than in the other two groups (P<C0. 05, MTT curves) when cells were
cultured in LG-DMEM with 10% FBS (fetal bovine serum) medium supplemented with 1 X 10™* mol/L
dexamethasone, 1 X 10" * mol/L B-glycerophosphate and 50 pg/ml ascorbic acid on the 3™ and 5" days. The
effect of OGP on ALP expression was similar to the CON group, but inferior to the BMP-2 group. ALP
expression of BMSCs in BMP-2 group increased significantly in the other two groups (P<Z0.05) on the 3"
and 5" days in different serum concentrations.  Conclusions High serum concentration of sOGP promotes

the proliferation of OPG™/~ BMSCs, however, its effect on ALP expression was inferior to BMP-2.
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Fig 1 Primary BMSCs of OPG™/~ knockout mice
A:X40; B: X 100

BMSCs were cultured in experimental culture medium and were shown at the 10" day after plating.

AEMmMERE BMSCs &R £S5 AH LK
MRS T RATWER AR MG W E T OPG ™ /)
B BMSCs fo3as it . MTT #6102 W, 1375 vk 3 b
IS A G A S L S e B & 2 B5S 5 ORI Dsy fHER
AN LG E T AT E B OGP A 7E & A 10%
FBS (2 g0 R SR 5600 N 55 3 KRS 5 RHG 54
i CON 41 F1 BMP-2 410 . 7t (&1 2) . HApssd1i %
SY TG EE L (E D,

AEMEREFME ALP R £ 540 LRI
REFRAMET  IRATM L AR [ L% W B~ OPG ™~ /R
BMSCs ) ALP 4558, 16 A [F] I 35 vk B 1 5 5% 45 1
FLRE Dyos {H . % 3 BMP-2 21 75 AN [R]85 32 40 F 1Y
553 5 KRR & T CON Hl OGP 4 (P<<0. 05,
#2.3), 1M OGP 24 525 [ % B4 22 S Tt &
o FE A 10 % FBSHY 5256 8 95 56T, OGP Xt

OPG™/~ /i BMSCs #y ALP 1 &5 R W E 3,

0.28 -

--5--CON
—=— OGP
e BMP2 0
0.24 |
2020}
a)
0.16 -
012}
1 2 3 4 5
t/d

B 2 OGP 3 OPG™~/~ /nF BMSCs 58 {E A
Fig 2 Effect of OGP on OPG™/~ BMSCs proliferation
Py OPG™/~ BMSCs were cultured in experimental culture

medium supplied with 10 %4FBS. Vs, CON group, P<<0. 05.

&1 OGP #4HF CONHMITER
Tab 1 Results of MTT between OGP and CON group

b 0%FBS 2% FBS 5% FBS 10 % FBS
ays
x p X P X P x P
1t 0.026 7 0.987 0 4,406 0 0.1105 0.695 4 0.706 0 8.129 0 0.583 0
3rd 2.050 6 0.359 0 0,283 7 0. 868 0 1.557 7 0.459 0 2.132 2 0.003 0
5th 1.485 8 0.476 0 3.750 2 0.153 0 4,672 6 0.097 0 0.278 0 0.039 0
5 ;s Nidal 20 FERESY MC3T3-E1 BB 4t & 4 &
N N N N N a5 N >.
T 1w B OGP 38 5 7% MAPK 115 2 15 558 B 42 o 3

OGP T BB A0 38 4 37 & 55 75 181 A9 3808
CL7E—SE3CHR T A BITESE ™ H OGP X fR Ak 1 57
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*& 2 OGP 271 CON 4 PNPP &£ R
Tab 2 Results of PNPP between OGP and CON group

b 0%FBS 2% FBS 5%FBS 10%FBS
ays 2 2 2 2
X“ P X"‘ P X“ P X“ P
1 2.9559 0.287 0 2,227 2 1. 000 0 1.924 1 1.000 0 0.917 1 1. 000 0
3rd 2.344 3 1.000 0 15.648 0 0.430 6 3.447 4 1. 000 0 3.0755 0.157 0
5th 15. 687 0 0.400 5 17.368 0 0.053 7 17.899 0 0.058 0 15.368 0 0.958 1
* 3 BMP-2 /A%1 CON 4 PNPP &£ R
Tab 3 Results of PNPP between BMP-2 and CON group
) 0% FBS 2%FBS 5%FBS 10 % FBS
Days 2 2 2 2
X“ P X" P X“ P X" P
1 2.9559 0.116 0 2,227 2 0.904 0 1.924 1 0.013 0 0.917 1 0.936 0
3rd 2.344 3 0. 000 0 15.648 0 0.000 8 3.447 4 0. 000 0 3.0755 0. 000 0
5th 15.687 0 0. 000 8 17.368 0 0.000 8 17.899 0 0. 000 8 15.368 0 0.000 8
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Fig 3 Effect of OGP on OPG~/~ BMSCs ALP
P, OPG~/~

BMSCs were cultured in experimental culture

medium supplied with 10 % FBS, Vs, CON group, P<C0. 05.
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