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Vitamin C promotes in vitro proliferation of bone marrow mesenchymal stem cells

derived from aging mice
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Abstract: Objective To investigate whether vitamin C can promote the proliferation ability of bone marrow mesenchymal
stem cells (BMMSCs) derived from aging mice. Methods The senescence-accelerated mouse prone 6 (SAMP6) mice and
senescence-accelerated mouse resistant 1 (SAMR1) mice were used as the test group and the control group, respectively, and
the SAMP6 mice were examined by micro-CT to verify the senescent phenotype. BMMSCs were harvested from the two mouse
lines and cultured in vitro, and the cells from SAMP6 mice were subjected to treatment with different concentrations of vitamin
C. The proliferation ability of the cells from the two mouse lines was tested using MTT assay and growth curves, and
TeloTAGGG Telomerase PCR ELISA was used to measure the telomerase activity; PCR and Western blotting were performed
to detect the expression level of telomerase reverse transcriptase (TERT) in the cells. Results The SAMP6 mice displayed a
bone senescent phenotype. The proliferation ability of BMMSCs derived from SAMP6 mice and their telomerase activity were
significantly lower than those derived from SAMRI mice (P<0.05). Vitamin C treatment significantly enhanced the
proliferation ability of BMMSCs derived from SAMP6 mice in a dose-dependent manner (P<0.05) and increased telomerase
activity and TERT expression in the cells (P<0.05). At the concentration of 100 ug/mL, vitamin C produced the strongest effect
in promoting the proliferation of BMMSCs from SAMP6 mice, while at the concentration of 1000 ug/ml, growth suppression
occurred in the cells. Conclusion Vitamin C can promote the proliferation of BMMSCs from aging mice possibly by increasing
the cellular telomerase activity.
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Fig.1 Bone phenotypes of SAMP6 mice and SAMR1 mice. A: Micro-CT images of the trabecular metaphyses of the femora; B:

Micro-CT images of the cortical metaphyses of the femora.

{R1E R AsEIEE P3 A SAMPG /N AT SAMRL /M,
) BMMSCs([%2A.B) , il LIB FNEE 4 3K SAMR1
/INERRIR ) BMMSCs % B 1A 51 80% 4 A7, Kk 42t ifd
BAKAAIE , BRI EE AL K A R IR . 1
SAMPG /)N F K I i BMMSCs 35 BE A1, T S A AR

B2 SAMP6/NERFISAMRI /N BMMSCs HIIE5ERE

W, SERR H b WEEILH AR it A K<k (18 20),
SAMP6 21 4 il AE K it 2% T SAMR1 41 (0.394+0.011
vs 0.446+0.004) , HLPLIANIETE 6 d rill A5 (4 i ' B
H 3 M % 5F (P<0.05) , 3 B SAMP6 /) [k 7
BMMSCs fy3#5ifE 1K T SAMRL KA BMMSCs.

0.5
—
0.4 ]
¥ 2 ¥
0.3 ¥ =
8 o
<,:02 r
' L
=SAMR1
0.1
= SAMP6
rs C
rhigr TR 4 ' 0.0 +
SAMR1(Passage 3, x40) SAMP6(Passage 3, x40) DI D2 D3 D4 D5 D6

Fig.2 Proliferation ability of BMMSCs derived from SAMP6 mice and SAMRI mice. A, B: Microscopic images of passage 3 BMMSCs;

C: Growth curves of BMMSCs.
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Fig.3 Proliferation ability of BMMSCs treated with different
concentrations of Vec. A: Growth curves of BMMSCs treated
with different concentrations of V¢; B: Absorbance at 490 nm
measured at 6 days after cell seeding in 96-well plates. *P<0.05
vs SAMRI mice (n=8).
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Fig4 Telomerase activity and TERT expression level in BMMSCs
treated with different concentrations of Vc. A: Telomerase activity in
the treated BMMSCs; B: Expression levels of TERT mRNA in BMMSCs
detected by qRT-PCR; C: Expression level of TERT protein in BMMSCs
detected by Western blotting. *P<0.05 vs SAMR1 mice (n=8).
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