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Abstract: [Objective] To demonstrate differences in osteogenic differentiation, we test the capacity of hMSC between the
osteoporosis and the non-osteoporosis patients. [Method] Six cases of bone marrow derived from patients with lumbar operation, in
which three patients were diagnosed with osteoporosis and three with non-osteoporosis. For each patient, hMSC were divided into
control group and osteogenic induction group. hMSC were separated from fresh bone marrow by density centrifugation and expanded.
Osteogenic differentiation of hMSC was induced by treatment with dexamethasone (100 nmoL./L), ascorbic acid (0.05 mmoLl./L), B-
glycerol phosphate (10 mmoL/L) and low glucose DMEM medium with 0.1 volume fraction fetal bovine serum. The hMSC proliferation
was evaluated after the induction by simultaneous monitoring of CCK-8 value and alkaline phosphatase activity (ALP). RT-qPCR
assay was used to identify the differentially expressed osteogenic gene Runx—2, ALP, osteocalcin (OC) and osteonectin (ON). The

formation of mineralized nodule was verified by staining with Alizarin red S as well as calculated by calcium quantitative assay.
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[Result] The values of proliferation were in creased signicantly in non—osteoporosis group , while the ALP indices showed to significant
differences between the groups. RT—qPCR assay indicated that, compared to osteoporosis group, Runx-2 and ALP were up-regulated
on day 3 and 7, OC was up-regulated on day 3, 7 and 14, ON was up-regulated on day 7. The calcium nodules staining and
quantitative assay showed that the capacity of hMSC in osteoporosis group was suppressed during the process of osteogenic induction,
in comparison to the non—osteoporosis group. [ Conclusion] Our data suggest multipotency of hMSC were suppressed by osteoporosis in

osteogenic differentiation, which is induced by dexamethasone, ascorbic acid, and B—glycerol phosphate. Hence, it may not suitable

for applying hMSC from osteoporosis patient in treatiment of their own disease.
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Table 1 Nucleotide sequences for qPCR primers

Size of PCR

Gene Sequence
product(bp)

Runx-2 127 5'-CACTGGCGCTGCAACAAGA-3'(F)

5'-CATTCCGGAGCTCAGCAGCAGAATAA-3'(R)
5'-GGACCATTCCCACGTCTTCAC-3'(F)
5'-CCTTGTAGCCAGGCCCATTG-3"(R)
5'-CTATIGGCCCTGGCCGCACT-3'(F)
5'-AGCGCCGATAGGCCTCCTGA-3'(R)
5'-AAGAGGAGGTGGTGGCGGAAAAT-3'(F)
5'-GGCAAAGAAGTGGCAGGAAGAGT-3'(R)
5'-GGAAGGTGAAGGTCGGAGTCAAC-3'(F)
5'-CTCGCTCCTGGAAGATGGTGATG-3'(R)

ALP 137

Osteocalcin 262

Osteonectin 194

GAPDH 237
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Fig.1 The hMSC morphology at day 3 (A), day 7 (B), and day 14 (C). Original magnification,x 100
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Fig.5 Alizarin Red staining results after osteogenic induction for 14 days and calcium quantitative assay

Alizarin Red staining results after osteogenic induction for 14 days (5A osteoporosis, 5B non —osteoporosis) ; The calcium

quantitative assay showed that, in B—GP, Dex+B-GP and Dex+AsAp+B-GP, the osteogenic capacity was weaked in osteoporosis

than in non —osteoporosis and ¢ values were 7.479, 3.831,

respectively.

and 9.057 respectively; P values were 0.002,0.019, and 0.001
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Fig.2 hMSC proliferation assay after osteogenic induction in osteoporosis (Fig.2A) and non—osteoporosis group (Fig.2B)

n a 96-well plate,

the absorbance of formazan product by CCK-8 kit formed at 450 nm on a microplate reader was measured as

an index of proliferation (Prolif.). In both groups, the indices were increased throughout culture period, the F value was 54.789 and the

P < 0.001. Moreover, compared to osteoporosis group, the indices were increased significantly in non—osteoporosis group, the F value

was 16.843 and the P < 0.001.
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Fig.3 Alkaline phosphatase (ALP) activity assay after osteogenic induction in osteoporosis (Fig.3A ) and non—osteoporosis

group (Fig.3B)

the absorbance of p—nitrophenol product formed at 405 nm on a microplate reader was measured as an index

of alkaline phosphatase (ALP) activity. It showed that there were no significant differences between the groups, the F value was 2.010

and P value was 0.157. However, the ALP activity was up—regulated in both groups, the F value was 28.048 and P < 0.001.
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Fig.4 Osteogenic gene expression by q—PCR

(A) Runx-2; (B) ALP; (C) OC; (D) ON. Compared to osteoporosis group, Runx2 and ALP were up-regulated at day 3 and 7. The Runx-2

and ALP gene expression in osteoporosis and non—osteoporosis group was analyzed by independent t test,t values were 6.214,4.72 and 4.785,3.838,

respectively, P values were 0.003, 0.009 and 0.041, 0.018 respectively. The expression of OC was up—regulated on day 3, 7, and 14, t values were

7.121, 3.574 and 3.345, P values were 0.002, 0.023 and 0.029,respectively. ON was up-regulated on day 7 and t value was 5.354, P values was

0.006.
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