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Abstract

BACKGROUND: Human adipose-derived mesenchymal stem cells are a kind of adult stem cells with the high ability of
proliferation and multi-lineage differentiation. They can be acquired from the cosmetic liposuction operation with rich
sources of raw material and the selections are very convenient. They have a potential value in the field of bioremediation.

OBJECTIVE: To establish a method of isolating and culturing human adipose-derived mesenchymal stem cells and
investigate the proficiency of basic biological characteristics and the potential ability of osteogenic and chondrogenic
differentiation.

METHODS: The adipose tissue was taken from the liposuction operation, human adipose-derived mesenchymal stem
cells were isolated by type Il collagen enzyme digestion and then cultured in vitro. Cell morphology was observed, cell
cycle was determined, and cell surface markers were identified with flow cytometry. Passage 3 cells were assigned to two
induction groups A, B and two control groups A, B. Then the cells were induced to differentiate into osteoblasts and
chondrocytes with different culture media in vitro. The differentiated cells were identified by histochemical staining,
immunocytochemical staining and RT-PCR.

RESULTS AND CONCLUSION: After in vitro culture, human adipose-derived mesenchymal stem cells showed the desmoids
shape. The primary cells adhered to the wall in 24 hours, and then formed the colony after 5-7 days. The passaged cells
adhered to the wall in 4-6 hours and maintained the same shape. Cell cycle studies showed that cells at G¢/G;, S and G2/M
accounted for (88+2)% (88+2)% and 0.03% respectively. The flow cytometry examination showed that the cells were positive
for CD29 and CD105 but they were negative for CD45. RT-PCR showed that after osteogenic induction, human
adipose-derived mesenchymal stem cells had positive osteopontin mMRNA expression; after chondrogenic induction, cells had
positive type Il collagen mRNA expression. Human adipose-derived mesenchymal stem cells were successfully isolated and
cultured and the cells exhibit the potential to differentiate into osteoblasts and chondrocytes.
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Table 1 Primer sequences of human adipose-derived
mesenchymal stem cells

Product size  Annealing

Gene Sequence (5-3") (bp) ()

Osteopontin  Upstream: CTA GGC ATC 315 58
ACC TGT GCCATACC

Downstream: CAG TGA CCA
GTT CAT CAGATT CAT C

Upstream: TTT CCC AGG 462 58
TCAAGATGGTC

Downstream: TCA CCT GGT
TTT CCACCTTC

Upstream: ACC ACA GTC 232 58
CAT GCCATCAC

Downstream: TCC ACC ACC
CTGTTG CTG TA

Collagen II

GAPDH
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a: Primary cultured for 3 d

b: Passage 3

Figure 1 Morphology of human adipose-derived mesenchymal
stem cells (x100)
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Figure 2 Cell cycle of passage 3 human adipose-derived
mesenchymal stem cells
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Figure 3 Detection of human adipose-derived mesenchymal
stem cell surface markers
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I: Induction group A; C: control group A; M: marker

Figure 5 mRNA expression of osteopontin (OPN)
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a: Calcified nodule is found in cells at 3 d after osteogenic induction

b: Calcium deposition is found in cells at 21 d after osteogenic
induction (Vankossa silver staining)

Figure 4 Morphology of passage 3 human adipose-derived
mesenchymal stem cells after osteogenic induction
(x100)
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a: Morphology of hADSCs at 14 d after chondrogenic induction (x100)

b: Toluidine blue staining of hAADSCs at 14 d after chondrogenic
induction (toluidine blue staining, x200)

c: Type Il collagen expression in passage 3 hADSCs at 14 d after
chondrogenic induction (immunocytochemical staining, x200)

Figure 6 Morphology of passage 3 human adipose-derived
mesenchymal stem cells (hADSCs) after
chondrogenic induction
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I: Induction group B; C: control group B; M: marker

Figure 7 mRNA expression of collagen- Il (Col-1I')
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