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KEYWORDS Abstract Immune system (IS) is comprised of molecules, cells, tissues and organs involved in host
Immunity; defense mechanism from infectious agents or tumor cells. On crossing the cell barriers by these
Tumor; infectious agents, the defense mechanism is alerted by the immune system to respond against these
Natural killer cells; invading microbes. Innate immune response (IIR) and acquired immune response (AIR) are work-
Cytokines; ing in parallel to control these invading microbes. IIR is composed of various types of phagocytes
Dendritic cells and lymphocytes, while AIR is comprised of T and B lymphocytes. All the cells of the immune sys-

tem cooperatively work against infectious agents and cancerous cells but Natural killer (NK) cells
are playing an important role to respond to tumor by enhancing the expression of complementary
domain (CD86) on dendritic cells (DCs) and production of IL-12. NK cells demolished tumor
through perforin and granzyme, which are important for immune surveillance and death of tumor
cells induced by cytokines such as tumor necrosis factor (TNF), Fas ligand (CD178), interferon-y
(IFN-y) and IL-10. These cytokines have inhibited proliferation of tumor by inducing anti-
angiogenic factors and maintaining cross talk with other immune cells. Natural products like trans-
fer factor plus, immune modulator mix, ascorbic acid, Ganoderma lucidum, Agaricus blazei teas,
nitrogenated soy extract, Andrographis paniculata and several phytochemicals enhanced the
efficiency of NK cells in controlling cancers. Further studies will unravel the impact of NK cells
in cancer control and how NK efficiency can be further enhanced.

© 2015 The Authors. Production and hosting by Elsevier B.V. on behalf of Ain Shams University. Thisis
an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

* Corresponding author at: Department of Bioinformatics, Hazara University Mansehra, Pakistan. Tel.: +92 997 414168.
E-mail address: faisalnouroz@gmail.com (F. Nouroz).

Peer review under responsibility of Ain Shams University.
http://dx.doi.org/10.1016/j.ejmhg.2015.08.006

1110-8630 © 2015 The Authors. Production and hosting by Elsevier B.V. on behalf of Ain Shams University.
This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).


http://crossmark.crossref.org/dialog/?doi=10.1016/j.ejmhg.2015.08.006&domain=pdf
http://creativecommons.org/licenses/by-nc-nd/4.0/
mailto:faisalnouroz@gmail.com
http://dx.doi.org/10.1016/j.ejmhg.2015.08.006
http://www.sciencedirect.com/science/journal/11108630
http://dx.doi.org/10.1016/j.ejmhg.2015.08.006
http://creativecommons.org/licenses/by-nc-nd/4.0/

150 F. Nouroz et al.
Contents
Lo Introduction . . . . ... 150
2. Immune system and CANCET . . . . . . ...ttt it e e e e e e 151
3. Role of Natural killer cells. . . . . ... 151
4. Mechanism involved in the lysis of tumor by NK cells . . . . ... ... ... . 151
5. Granzyme B . . ... e 151
6. Cancer stem Cells. . . . . ..o 152
7. NK cells increase the cytotoxicity of tumor cells by natural products. . ... ........ ... ... ... ... ......... 152
7.1.  Mushrooms enhance NK cell mediated CytOtOXICItY . . . . . . oottt e e e e e e et e 152
7.2.  Alternative phytochemicals used against CANCEr . . . . . . ..ottt 152
8. NK cells and tumor immunotherapy. . . . . ... ... 152
9. ConClUSION . . o . ot 153
Conflict Of INTETESt . . . . . . o o 153
Funding . . .o 153
References. . . . . .. 153

1. Introduction

Immune system (IS) is a network of a population of molecules,
cells, tissues and organs to protect the body from microbes like
viruses, bacteria and other toxins. When microbes cross the
natural cell barriers, the IS alerts the defense mechanism of
the body and activates different types of cells to respond to
these invading microbes to protect the health of the organism.
The IS naturally has the ability to protect and heal the body
and to prevent various diseases. A healthy IS increases the
ability of the body to defend against various pathogens,
microbes, decreases infection rate, allows efficient healing

and improves quality of health [1]. The immune system is
dependent on two types of immunities; innate immune
response (ITR) and acquired immune response (AIR). The
IIR is a second line of defense because it acts against invaders,
who cross the physical barriers such as skin and mucosa. IIR is
comprised of various phagocytes such as Natural killer cells,
dendritic cells, macrophages, neutrophils, basophils and eosi-
nophils (Fig. 1). Natural killer cells are involved in the destruc-
tion of tumor and virus-infected cells, while the dendritic cells,
macrophages, basophils, eosinophils and neutrophils mediate
the inflammatory response which is immediate but of short
term. These cells also act as physical or chemical barriers to
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