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CIntroduction and Aim of the ‘Work &

INTRODUCTION AND
AIM OF THE WORK

Natural killer (NK) cells are large granular lymphocytes
of the innate immune system that exert a potent function
against infected and tumor cells. Although NK cells were
originally defined by their capacity to lyse target cells and
produce interferon-y without prior activation, recent studies
showed that NK cells also display a potent regulatory function
(Erten et al., 2008).

In 2008, Deniz et al characterized a regulatory subset of NK
cell subsets that are characterized by their IL-10 secretion. These IL-
10-secreting NK cells were found to suppress Ag-specific T cell
proliferation in response to bee venom major allergen, phospholipase
A, and purified protein derivative of Mycobacterium bovis (PPD), in
addition to suppression of IgE production (Deniz et al., 2008). Few
studies addressed its role in fetomaternal tolerance and prevention of
fetal rejection (Saito et al, 2008). Little is known about role of

regulatory NK cell in allergy.
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Aim of the Work

We sought to investigate the regulatory natural killer cell
percentage and counts in atopic children with respiratory
allergy in relation to disease severity and control. The ultimate
objective is to outline the value of these cells as biomarkers of
disease severity and/or control and may pave the way for using

non-conventional therapeutic modalities.
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NATURAL KILLER CELL

Natural killer cells (NK) are one of cytotoxic lymphocyte
which are crucial to the innate immune system. NK cells are able
to provide a rapid response to viral-infected cells in only 3 days
after infection. They can uniquely recognize stressed cells in the
absence of antibodies and major histocompatibility complex
(MHC) unlike other immune cells and react much faster. They
were named "natural killers" as they easily recognize and kill cells
missing "self" markers of MHC 1 class without prior activation
(figurel). This role is more important because infected cells that
are missing MHC 1 markers cannot be detected or destroyed by

other immune cells including T lymphocytes (Vivier et al., 2011).

Origin and development of NK cell

NK cells are defined as large granular lymphocytes (LGL).
They constitute the third kind of cells differentiated from the
common lymphoid progenitor-generating T and B lymphocytes
(Yang et al., 2011). NK cells differentiate and mature in the bone
marrow, spleen, tonsils, lymph nodes and thymus, then they enter

into the circulation (Iannello et al., 2008).

Peripheral mature NK cells are inactive and undergo low

levels of proliferation (Dokun et al., 2001). Their half-life is
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about 7-10 days (Koka et al., 2003). Mature NK cells migrate to
the blood or become resident within tissues. They constitute 5—
10% of peripheral blood lymphocytes and are present in high
numbers in the lung and liver, and they are also observed in the
draining lymph nodes, where they have the ability to interact with
dendritic cells (DCs) and activated lymphocytes. NK cells differ
from natural killer T cells (NKTs) phenotypically, by origin and
by respective effector functions. NKT cell can promote NK cell
activity by secreting I[FN-y (Mathias et al., 2014).
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Figure (1): NK cell recognition of target cells (Fauci et al., 2005).
NK cell development and maturation is critically
dependent on the bone marrow and the production of cytokines
such as stem cell factor (c-kit ligand), Fms-related tyrosine

kinase ligand 3(flt-3) ligand, Interlukin-7 (IL-7), and IL-15 by
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bone marrow stromal cells. IL-15, in particular, is critical for
development and survival of mature NK cells in peripheral
blood (Ranson et al., 2003). Compared with T and B cells, NK
cell development is self-limited, and NK cell maturation
depends on myeloid cells, such as dendritic cells (DCs),

monocytes, and neutrophils (Narni-Mancinelli et al., 2013).
Phenotypic characterization of NK cells:

NK cells can be distinguished from other lymphocytes by
lack of T-cell receptor and its associated CD3 complex. Although
NK cells do not rearrange T-cell receptor subunits, they share a
number of features with T cells, including expression of surface
molecules and secretion of the same cytokines. The relative
expression of the NK cell markers CD16 (the low-affinity
receptor for the Fc portion of IgG [FcyRIIIA]) or CD56 (neural
cell adhesion molecule) allows definition of several different NK

cell subsets (Jonges et al., 2001).
NK CELL SUBSETS:

1- According to expression of surface marker:
Based on the expression of CD56 and CD16, human NK

cells in peripheral blood can be divided into at least two
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functional subsets (figure 2). CD56"™ CD16° NK cells
constitute about 90% of total blood NK cells. This NK cell
subset has a great ability to kill target cells, and they secrete
only low levels of cytokines. In contrast, CD56 ™" CD16
NK cells constitute <10% of total blood NK cells, but are
abundant in secondary lymphoid tissues (Ferlazzo et al., 2004).
In contrast to the CD56%™ CD16" NK-cell subset, activated
CD56™" CD16 cells produce many cytokines, including TNF,
I[FN-y and GM-CSF, but acquire cytotoxicity only after
prolonged activation. Therefore, cytotoxic effector functions
and cytokine secretion are separated in human NK-cell

subpopulations (Strowig et al., 2008).

CD94""CD56“™NK cells express higher levels of
granzyme B and perforin. Their CD94-mediated redirected
killing is higher than that of CD56""¢" NK cells but lower than
that of CD94°“CD56%™ NK cells. The density of CD94 surface
expression on CD564™

developmental stage between CD56™"and CD94"°"

NK cells might identify an intermediary

CD56"™NK cells. Furthermore, CD56"™NK cells carry
homing markers for inflamed peripheral sites. CD56"€" NK

cells home to sites of chronic inflammation, whereas

O




