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Supportive effect of human amniotic mesenchymal stem cells on hematopoiesis in vitro

Zhang Shou-gin®?, Li Wei-jia', Shi Ming-xia', Qian Yong-hai'

Abstract

BACKGROUND: Bone marrow (BM) is the main source of mesenchymal stem cell (MSCs) at present, but because of the
inconvenience of isolation, and the age-related decrease in the number of MSCs, amnion as a new source of MSCs has been
widespreadly concerned recently.

OBJECTIVE: To explore the supportive effects of MSCs derived from human amnions on hematopoiesis in vitro and to elevate
the success rate of co-transplantation of amniotic mesenchymal stem cells (AMSCs) and hematopoietic stem cells.

METHODS: MSCs were isolated and cultured from human amnions after childbirth by the tissue pieces culture method.
Mononuclear cells (MNCs) were isolated from umbilical cord blood using density gradient centrifugation. CD34* cells were
isolated by magnetic cell sorting. The MNC and CD34* cells were co-cultured with AMSCs for four weeks respectively. The
concentration of the floating cells was recorded weekly. And as the control, they were co-cultured with the BM-MSCs and deeder
layer-free group respectively as well. The MNC and CD34-positive cells were plated in semisolid culture medium separately, and
the colony formation was assessed at 14 days after the plating.

RESULTS AND CONCLUSION: AMSCs promoted the expansion of human cord blood MNCs and CD34* cells, and also
promoted the formation of hematopoietic progenitor cell colony in methylcellulose semisolid culture medium. Its capacity of
hematopoitic support was similar to that of BM-MSCs, without significant difference. These indicate that in vitro AMSCs had the
capacity for hematopoietic support similar to BM-MSCs. Thus, they may be an ideal source of stem cells for the expansion of
hematopoietic stem cells in vitro and the co-transplantation of MSCs and hematopoietic stem cells to improve the success rate of
clinical transplantations.
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Table 1 Expansion of umbilical cord blood mononuclear cells
(x£s, n=6, x10°/L)

Group 1 wk 2 wk 3wk 4 wk

AMSCs 1.49+0.09°  1.15+0.05* 0.88+0.05*  0.58+0.05%

BMSCs 1.43£0.05°  1.10+£0.03°  0.84+0.05° 0.55+0.05%

Blank 1.1910.05 0.98+0.03 0.66+0.04 0.38+0.04
control

AMSCs: amniotic mesenchymal stem cells; BMSCs: bone marrow
mesenchymal stem cells; 2P < 0.05, vs. blank control group
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Table 3 Colony formation of expanded umbilical cord blood
mononuclear cells (xts, n=6)

Group BFU-E CFU-GM CFU-GEMM CFU-E

AMSCs 44.5+7 42 53.3+£3.92 8.8+1.22 /22 L7
BMSCs 42.5+3.12 51.0+1.52 8.5+1.02 6.5+1.42
Blank 30.2+1.7 35.7+2.3 6.5+0.8 3.7+0.8
control

AMSCs: amniotic mesenchymal stem cells; BMSCs: bone marrow
mesenchymal stem cells; BFU-E: erythroid burst-forming units; CFU-E:
erythroid forming units; 2P < 0.05, vs. blank control group

2 Jifii CD34*4H i (131
Table 2 Expansion of umbilical cord blood CD34+ cells
(x£s, n=6, x108/L)

Group 1 wk 2 wk 3 wk 4 wk

AMSCs 1.38+0.06®  0.78+0.042  0.50+0.022 0.38+0.022

BMSCs 1.35+0.042  0.75£0.042  0.47+0.042 0.35+0.042

Blank 1.1210.02 0.61+0.02 0.34+0.03 0.2040.02
control

AMSCs: amniotic mesenchymal stem cells; BMSCs: bone marrow
mesenchymal stem cells; 2P < 0.05, vs. blank control group

A4 PRI CD34* 4 T ) 474 4L

Table 4 Colony formation of expanded umbilical cord blood

CD34* cells (xts, n=6)

Group BFU-E CFU-GM CFU-GEMM
AMSCs 24.7+3.42 17.7¢2.12 6.8+1.5°
BMSCs 23.7+2.72 16.3+1.22 6.5+1.0°
Blank control 15.5+£1.6 9.8+1.7 3.5£1.0

AMSCs: amniotic mesenchymal stem cells; BMSCs: bone marrow
mesenchymal stem cells; BFU-E: erythroid burst-forming units; 2P < 0.05,
vs. blank control group
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Figure 1 Colony forming units of BFU-E, CFU-GEMM,
CFU-GM and CFU-E after being cultured for 14 d
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