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Abstract

BACKGROUND: Therapeutic mechanisms of mesenchymal stem cells for acute myocardial infarction are related to the migration,
colonization, and differentiation of mesenchymal stem cells, and more importantly, it is related to the paracrine effects of mesenchymal stem

cells.

OBJECTIVE: To evaluate the paracrine and vascular regeneration abilities of human adipose-derived mesenchymal stem cells (hAD-MSCs)
and human umbilical cord mesenchymal stem cells (hUC-MSCs) under low oxygen concentrations, thereby providing the basis for the
selection of appropriate mesenchymal stem cells used in the treatment of acute myocardial infarction.

METHODS: hUC-MSCs and hAD-MSCs were isolated and cultured, and cell immunophenotype was identified using flow cytometry. Two
kinds of cells were pretreated with 3%, 5% and 21% (control) O, for 24 hours. Enzyme linked immunosorbent assay was used to detect the
contents of hepatocyte growth factor (HGF), vascular endothelial growth factor (VEGF), nerve growth factor (NGF) and keratinocyte growth

factor (KGF) in the cell supernatant in each group.

RESULTS AND CONCLUSION: hUC-MSCs and hAD-MSCs were positive for CD73, CD90 and CD105, and negative for CD34, CD45, CD54
and HLA-DR. Under different oxygen concentrations, the VEGF level in the hAD-MSCs was significantly higher than that in the hUC-MSCs
(P <0.01). Under 3% O, conditions, the HGF level in the hAD-MSCs was significantly higher than that in the hUC-MSCs (P < 0.05). Under 3%
and 5% O, the NGF level in the hUC-MSCs was significantly higher than that in the hAD-MSCs (P < 0.01). Under 3% and 5% O,, the KGF
level in the hUC-MSCs was significantly higher than that in the hAD-MSCs (P < 0.01 or P < 0.05). Under 21% O,, the KGF level in the
hAD-MSCs was significantly higher than that in the hUC-MSCs (P < 0.01). To conclude, hypoxia can promote the paracrine effects of and
hAD-MSCs. Moreover, hUC-MSCs show better paracrine ability than hAD-MSCs. Therefore, hAD-MSCs are more likely to be a stem cell

therapy suitable for myocardial infarction.

Subject headings: Myocardial Infarction; Adipose Tissue; Umbilical Cord; Mesenchymal Stem Cells; Cell Hypoxia; Vascular Endothelial
Growth Factors; Hepatocyte Growth Factor; Nerve Growth Factor; Tissue Engineering

Funding: the Health Bureau Fund Project of Binhai New Area, Tianjin, No. 2014BHKY010; Tianjin Enterprise Postdoctoral Innovation
Funding Program, No. 2015-001; Anhui Provincial Young Talent Support Project for Universities, No. GXYQZD2016167
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1 #ElFNAE  Materials and methods

1.1 #at AR LSS5
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#£1 ELISAMNSAMBMNERNREKETFEASWE

(xxs, ng/L)

Table 1 Level of vascular endothelial growth factor in cells
detected by enzyme linked immunosorbent assay

AR Eh 3%
O, Tilkb #A

i

Ik 5% X AL

O, MiAb FEZH

MW7 16l 755 2 819.03+164.92%
41

JiF ) 75 T 654.62+76.88°
41 fiu

2201.10£91.07* 2 017.57+79.74°

526.67+34.50 482.70+40.07

Ferk: GRS TAIM LR, P < 0.01; SRHELLLE, "P<0.01,

#* 3 ELISA AWM HEE KEFEANLE

(x£s, ng/L)

Table 3 Level of nerve growth factor in cells detected by enzyme

linked immunosorbent assay

40 PRR 50k 3% AR5 Bk 5% papistaiy

O, THALFEAL O, TiAbFE 4]
MRS T4 42.97+2.69% 44.07+3.81% 58.77+8.50
e AR T4 75.34+3.96” 80.07+4.50 57.90+5.32

Ferk: GIFWIN AT, P <0.01; SXHLLILE:, "P<0.01.

A 4000 - B
x P <001 4000 -
T 30001 ®
DA H% 3000 -
Q - =5
£ 2 2000 1 ¥ B 2000 4
2 55
=
gr 1000 1 & 1000 A
= =
0 -
A4l B4l c4l
c D
100 P <0.01 P <0.01 H— 100 1

Z s x

<

2 60 %

®4e =2

i}' 40 =

2 s

=20 =

&
0

A4l

B4l

ca

F 2 ELISA 1N ZA MR ATAE KA FEB DD E (XS, ng/L)
Table 2 Level of hepatocyte growth factor in cells detected by
enzyme linked immunosorbent assay

A4

4n PRR 0N 3% ARk 5% pagisti)

O, TiAL HLEH O, TiAb HEH
g7 1R) 78 2617.48+234.63° 2 467.05+93.16% 1711.83+66.88°
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Figure 1 Morphology of adipose-derived
mesenchymal stem cells and umbilical cord
mesenchymal stem cells
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Figure 2 Difference in hepatocyte growth factor, vascular endothelial growth factor, nerve growth factor and keratinocyte growth factor
secreted from cells under different oxygen concentrations
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