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Human amniotic cells are considered to be a promising cell source for their potential
clinical use in tissue engineering and regenerative medicine because of their
proliferation and differentiation ability. It has been proved that human amniotic cells
express CD59 and HLA-G, implying that they may have an immunosuppressive
function. In this study, the immunosuppressive activity of human amniotic cells on NK

cell and monocyte was investigated.
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1. Fresh amnion epithelial cells (fFHAESs), fresh amnion mesenchymal cells (fHAMsS),
immortalized human amnion mesenchymal cells (iIHAMs), immortalized human amnion
epithelial cells (iIHAEs), HAMa, a subpopulation from fHAM, K562 cells, NK-92MI cells
(NK cells) and peripheral blood mononuclear cells (PBMCs) were used.

2. To detect the immunosuppressive activity of amniotic cells to NK cells, the cytotoxicity of
NK cells against K562 cells was assessed by quantifying apoptosis of K562 by FACS.

3. To investigate the expression of activated NK receptors, IFN-y and anti-inflammatory
factors, total RNAs from amnion-derived cells and NK cells were extracted and RT-PCR
were performed.

4. To detect the production of IL-10 and PGE, in the supernatant from amniotic cell and NK
cell coculturing, the protein expression of 1L-10 or PGE, was analyzed by Enzyme-linked
Immunosorbent Assay (ELISA)

To detect the immunosuppressive activity of amniotic cells to monocytes, the production of

TNF-a and IL-6 in monocytes was analyzed by FACS.
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1. Immunosuppressive activity of amniotic cells to NK cells

1) Detection of the cytotoxicity of NK to K562 cells



Amniotic cells inhibited NK cytotoxicity with an amniotic cell/NK cell ratio of 10:1, declining
with lower amniotic cell content. Amniotic cells suppressed NK cytotoxicity in a
dose-dependent manner.

2) Investigation of the expression of activated NK receptors, IFN-y and anti-inflammatory

factors

The expression of NKp46, NKp30, NKp44, NKG2D and CD69, cytokine IFN-y in NK cells
was significantly decreased after coculturing, and the expression of IL-10 and COX-2 in
amniotic cells was remarkably increased after coculturing. The production of IL-10 and PGE2
in amniotic cells may inhibit NK cytotoxicity.

3) Detection the production of IL-10 and PGE,
The secretion of IL-10 and PGE2 from amniotic cells was increased after coculturing with NK
cells. IL-10 and PGE2 may involve in the immunosuppressive activity of amniotic cells.

4) Block of IL-10, PGE; and thioredoxin with specific inhibitors
The addition of 1L-10 or thioredoxin antibody had the tendency to recover NK cytotoxicity that
had been decreased by amniotic cells. The addition of indomethacin, PGE2 inhibitor, blocked
the inhibition to NK cells from interaction with amniotic cells. The function of IL-10 and PGE2
in the immunosuppressive activity of amniotic cells was confirmed.

5) Recovery of NK cytotoxicity
After interaction with amniotic cells, NK cells were cultured alone prior to exposure to K562
cells. Extending the incubation without amniotic cells significantly restored NK cytotoxicity.
Therefore, the decreased NK cytotoxicity by amniotic cells was not because NK cells were
damaged by coculturing. Amniotic cells suppressed NK cytotoxicity.
2. Immunosuppressive activity of amniotic cells to monocytes
The level of TNF-a and IL-6 in PBMCs after coculturing with amniotic cells was significantly

decreased. The amniotic cells suppressed monocytes activity with cytokine production.
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Amniotic cells inhibited NK cytotoxicity in a dose-dependent manner. The inhibition was
recovered by continuous culturing without amniotic cells. The inhibition of NK cytotoxi

city was related to the decrease of the expression of the activated NK receptors and the



production of IFN-y, as well as the increase of the expression of IL-10 and PGE; in a
mniotic cells. The addition of antibody to IL-10 or PGE, inhibitor tended to increase N
K cytotoxicity. Amniotic cells suppressed the activity of cytokine production in monocyt
e analyzed with TNF-o and IL-6. Taking it all together, these data suggested that amnio

tic cells have immunosuppressive activity.
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