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Functions of immune cells for achievement and maintenance of pregnancy
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I evaluated the function of NK cells for achievement and maintenance of
pregnancy using pregnant or non-pregnant peripheral blood NK cells, and non-pregnant endometrial or
aborted decidual NK cells. The abnormal expression of natural cytotoxicity receptors (NCRs),
especially NKp46 on NK cell and the abnormal cytokines production by NK cells are associated with
reproductive failures such as recurrent pregnancy loss, infertility and gestational diabetes
mellitus. Cytokines production by NK cells may be regulated by NK22 cells. Interestingly, NK cells
could be stimulated by partner’ s lymphocytes or semen.

NK NCR NK22 NKp46



NK

NK
NK
Natural Cytotoxicity Receptors (NCRS)
NK

NK Natural Cytotoxicity
Receptors (NCRs)
NK
NCRs
NK NK
NK
(1) NK22 NK NCR NKp46
NK
NK22
NK NKp46
IL-22
NK22 NKp46
NK
IL-4 IL-10 IFN-y TNF-o TGF-3
NK22
(2) NK
/
NK
IL-4 1L-10
IFN-yy TNF-ox
©) NK
12
NK
NCR NKp46
@)
NK
IL-22 NK22
NK IL-22

NK22 TNF-o IFN-y NK

NK22 NCR
NKp46 NK
NK NKp46
NKp46
NK22 TNF-o
IFN-y  NK
NK22
NK22
ROR-yt
ROR-yt NK IL-22  NK
NK22 ROR-yt
NK NK22
ROR-yt NK NK46
NKp44
NKp46 ROR-yt NK
NKp44 NK
NKp46 ROR-yt  NK
NK22
ROR-yt NK NKp44
NKp46 NKp46
ROR-yt NK
NK22
NKp46 ROR-yt NK IL-22
NK
NK
NK22
@  NK
NK
NK
NK
NK
NK
NK
NK

PMA lonomycin

NK



PMA lonomycin

NK
NK1/NK2 PMA
lonomycin
(3) NK Natural Cytotoxicity
Receptor
PIH
12 NK
NKp46 VEGF
IFN-y TNF-a TGF-3
PIH
GDM
NKp46 NK
IFN-y NK TNF-a
NK TGF-3 NK
GDM
14

Fuchinoue K, Fukui A, Chiba H, Kamoi M,
Funamizu A, Taima A, Fukuhara R,
Mizunuma H: Expression of retinoid-related
orphan receptor (ROR)gammat on NK22 cells
in the peripheral blood and uterine
endometrium of women with unexplained
recurrent pregnancy loss and unexplained
infertility. J Obstet Gynaecol Res
2016;42:1541-1552.

Kurosawa H, Utsunomiya H, Shiga N,
Takahashi A, 1lhara M, Ishibashi M,
Nishimoto M, Watanabe Z, Abe H, Kumagai J,
Terada Y, Igarashi H, Takahashi T, Fukui A,
Suganuma R, Tachibana M, Yaegashi N:
Development of a new clinically applicable
device for embryo evaluation which measures
embryo oxygen consumption. Hum Reprod
2016;31:2321-2330.

Chiba H, Fukui A, Fuchinoue K, Funamizu A,
Tanaka K, Mizunuma H: Expression of
Natural Cytotoxicity Receptors on and
Intracellular Cytokine Production by NK
Cells in Women with Gestational Diabetes
Mellitus.  Am J  Reprod  Immunol
2016;75:529-538.

LEP NK

2016;37:96-101.
Ota K, Dambaeva S, Kim MW, Han AR,
Fukui A, Gilman-Sachs A, Beaman K,

Kwak-Kim J: 1,25-Dihydroxy-vitamin D3
regulates NK-cell cytotoxicity, cytokine

secretion, and degranulation in women with
recurrent pregnancy losses. Eur J Immunol
2015;45:3188-3199.

Kamoi M, Fukui A, Kwak-Kim J, Fuchinoue
K, Funamizu A, Chiba H, Yokota M,
Fukuhara R, Mizunuma H: NK22 Cells in the
Uterine Mid-Secretory Endometrium and
Peripheral Blood of Women with Recurrent
Pregnancy Loss and Unexplained Infertility.
Am J Reprod Immunol 2015;73:557-567.

Fukui A, Kamoi M, Funamizu A, Yokota M,
Fuchinoue K, Fukuhara R, Mizunuma H: NK
cell abnormality and its treatment in women
with recurrent pregnancy loss. Reproductive
Medicine and Biology 2015;14:151-157.

NK NCR

2015;36:161-166.

NKp46 Reproductive
Immunology and Biology 2015;30:1-6.

NK

2015;66:83-84.

Funamizu A, Fukui A, Kamoi M, Fuchinoue
K, Yokota M, Fukuhara R, Mizunuma H:
Expression of natural cytotoxicity receptors
on peritoneal fluid natural killer cell and
cytokine production by peritoneal fluid
natural  killer cell in women with
endometriosis. Am J Reprod Immunol
2014;71:359-367.

2014;4721:57.

NK NCR

2013;34:113-117.

Yokota M, Fukui A, Funamizu A, Nakamura
R, Kamoi M, Fuchinoue K, Sasaki Y,
Fukuhara R, Mizunuma H: Role of NKp46
expression in cytokine production by
CD56-positive NK cells in the peripheral
blood and the uterine endometrium.
American journal of reproductive immunology
2013;69:202-211.

16
: NK



2016.12.03-04

Fukui A: The expression of natural
cytotoxicity  receptors and  cytokines
production by NK cells for uterine

endometrium and peripheral blood in infertile

women, , 2016.06.22-25,
NK NCR
2016.04.14
:NK )
, 2016. 03.04,

NK

, 2015.11,
Fukui A: NK cells and reproductive failures
such as infertility, implantation failures and
recurrent pregnancy loss,

, 2015. 06. 02-05,

Fukui A: Exploration of the couple specific
NKZ1 cell and NK2 cell using male lymphocyte
or semen stimulation, IFFS regional meeting,
2015.04.15,

: NK

NCR , Japan
Endometriosis Forum, 2014.11.15,
Fukui A: Does immunoglobulin or intralipid
work as an immune-modulator for recurrent
pregnancy loss women with abnormal NK

cells? , 2014.06.02-05,

—F—, , 2014.03.04,
Fukui A: Are there any abnormal NK cells in
women with recurrent pregnancy loss?

, 2013.11.30-12.01,

NK
2013.11.15-16,

Fukui A: Recent progress of study on
endometrial NK cells function in human
reproduction, ,
2013.09.27-29,
Fukui A: Should biochemical pregnancy be
categorized as miscarriage?
, 2013.05.28-06.01,

Fukui A: Do NK cell abnormalities cause to
reproductive failure such as infertility and
recurrent pregnancy loss?

, 2012.12.08-09,

Fukui A: Intravenous immunoglobulin for
women with recurrent pregnancy loss and

@)

3)

elevated NK cell cytotoxicity,
2012.05.31-06.02

1
Fukui A, Funamizu A, Fuchinoue K, Kamoi
M, Taima A, Fukuhara R, Mizunuma H:
Functional Role of Uterine Natural Killer
Cells. In Uterine Endometrial Function, H
Kanzaki (ed). Tokyo, Springer, 2016, pp
61-81.

FUKUI, ATSUSHI

00321969



