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Optimization of the protocols for in vitro culture and induction of hepatic differentiation

of rat mesenchymal stem cells

XIANG Junxi*?’, ZHENG Xinglong"’, ZHU Xulong*’, YANG Lifei’, GAO Rui’, LI Jianhui*>, LIU Xuemin">, LU Yi"*
Department of Hepatobiliary Surgery, First Affiliated Hospital', Research Institute of Advanced Surgical Technology and Engineering’, Xi'an
Jiaotong University, Xi'an 710061, China; *Department of Surgical Oncology, Shaanxi Provincial People’s Hospital, Xi'an 710068, China

Abstract: Objective To optimize the protocols for isolation, in wvitro culture, identification and induction of hepatic
differentiation of rat bone marrow mesenchymal stem cells (BMSCs). Methods Rat BMSCs were separated and purified by
differential adherent culture for 1.5 h with the first medium change at 12 h. The surface markers of BMSCs were detected by
flow cytometry. The cells were induced to differentiate into adipogenic, osteogenic, and chondrogenesis lineages. A 3-step
protocol including sequential addition of growth factors, cytokines and hormones was used to induce the BMSCs to
differentiate into hepatocyte-like cells. Results The cells isolated using this protocol were positive for CD29, CD44, and CD90
and negative for CD29 and CD45. The adipogenic, osteogenic, and chondrogenic differentiation of the BMSCs were verified by
Oil red, Alizarin red, and toluidine blue staining. The BMSCs induced with the 3-step protocol differentiated into hepatic-like
cells that expressed hepatocyte-specific proteins (ALB and AFP) and genes. Conclusion The optimized protocol allows simple
and efficient isolation of highly purified populations of BMSCs, which can be induced into hepatic lineages in specific

microenvironment.
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Gene Sequence of primers Length (bp)
GAPDH F:5 TGGAGTCTACTGGCGTCTT 3' 138
R: 5" TGTCATATTTCTCGTCCTTCA 3
ALB F: 5 GTGAGCGAGAAGGTCACCAA3Z 198
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Fig.1 Morphological identification and proliferative activity of BMSCs (Original magnification: x100). A: Spherical morphology
and uneven sizes of the bone marrow cells at day 0; B: Irregular round adherent cells at day 1; C, D: The number of the spindle
cells gradually increased and formed clones on days 3-7; E: A homogeneous population of BMSCs in passage 3; F: Comparison of

growth curves of BMSCs in passages 3, 5 and 8.
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B3 KR BMSCs Z RS UEENERE
Fig.3 Induced differentiation of bone marrow mesenchymal stem cells into multiple lineages. A: Adipogenic induction at day 14
using Oil red O staining (Original magnification: x400); B: Osteogenous induction at day 14 using alizarin red calcification

nodule staining (Original magnification: x100); C: Chondrogenic induction at day 21 using toluidine blue staining (Original
magnification: x100).
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Fig.4 Morphological changes, immunofluorescence analysis, and gene expression profile of BMSCs after induced
differentiation into hepatocyte-like cells. A, B: Morphology of the P3 undifferentiated BMSCs and cells induced
for hepatic differentiation (B-HD) at day 21 by sequential addition of the conditioned media (Original
magnification: x 100); C, D: Ultrastructural characteristics of undifferentiated BMSCs and differentiated
hepatocyte-like cells observed using transmission electron microscopy (Original magnification: x 10 000); E:
RT-PCR analysis of liver-specific gene (ALB, Hnfla, Cypla2, G6pc, A1AT, and AFP) expression in BMSC-derived
hepatocyte-like cells induced with the conditioned media. The undifferentiated BMSCs and primary hepatocytes
(HEP) were used as controls; F, G: Cellular protein expressions (ALB and AFP) in BMSCs, B-HD and hepatocytes
analyzed using immunofluorescence staining (Original magnification: x200).
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