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Abstract: Objective The effects of fetal bovine serum (FBS)-containing medium and serum-free medium (SFM) on the biological
characteristics of mesenchymal stem cells (MSCs) at different passages were investigated. Methods Human umbilical cord
mesenchymal stem cells (hUC-MSCs) were prepared and identified for surface markers and tri-lineage differentiation. MSCs were
continuously cultured in DMEM/F-12 complete medium containing 10% FBS and SFM (1-4). Cells at passages P3/P5/P10/P15 were
taken for microscopic observation of morphology, cell diameter analysis with a cell counter, cell counting and growth curve drawing.

The mRNA expression of telomerase reverse transcriptase (TERT), p53, p21, p16, and p53 upregulated modulator of apoptosis (PUMA)
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was detected by real-time fluorescence quantitative PCR (QRT-PCR). Soft agar colony formation ability and karyotype analysis were
performed. Results The prepared MSCs met the requirements after identification. Under serum-containing culture conditions, the
growth state, size and proliferation ability of MSCs were relatively stable. Under SFM culture conditions, the growth state, size and
proliferation ability of MSCs varied greatly. The proliferation rate was faster in the early stage, and the cell morphology was smaller
and more slender. The proliferation rate decreased significantly in the later stage. Telomerase detection results showed that the mRNA
expression of TERT in MSCs under serum-containing culture conditions was relatively stable. Compared with the FBS culture
conditions of the same passage, the expression of TERT in SFM-1, SFM-2, SFM-3, and SFM-4 culture conditions at P3 and P5 passages
was significantly increased (P < 0.01, 0.001). At P10 passage, the expression of TERT in SFM-3 and SFM-4 culture conditions was
significantly increased (P < 0.05, 0.01). At P15 passage, the expression of TERT in SFM-4 culture conditions was significantly
increased (P < 0.01). Soft agar colony formation detection results showed that no positive colonies were formed in different passages
of MSCs cultured in serum/SFM-2/3/4. In P5 passage MSCs cultured in SFM-1, positive colonies were formed when 300 and 600 cells
were seeded per well. Compared with serum-containing culture conditions, the expression of p53, p21, p16, and PUMA in P10 passage
MSCs under serum-free culture conditions was significantly increased (P < 0.001). However, no chromosomal abnormalities or
aberrations were found in the karyotypes of MSCs under all conditions, indicating that the karyotypes were stable. Conclusions
Traditional serum-containing culture of MSCs has more stable growth and higher safety. It is suggested that if MSCs from cell research

institutions involve serum-free culture, the stability, safety and effectiveness of the process should be verified to ensure cell quality.
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