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Initiative action of tumor-associated macrophage during tumor metastasis
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Abstract

Tumor-associated macrophages (TAMs) are a significant component of the microenvironment of any solid tumors in the majority of cancers,
associated with unfavorable prognosis. TAMs emerge as attractive targets for therapeutic strategies aimed at reprogramming their protumor
phenotype into an effective antitumor activity.

In this review article, we present an overview of mechanisms responsible for TAMs recruitment and highlight the roles of TAMs in the
regulation of tumor angiogenesis, invasion, metastasis, immunosuppression, and chemotherapeutic resistance. We describe the interplay between
Th17 cells and other immune cells in the tumor microenvironment, and we assess both the potential antitumorigenic and pro-tumorigenic
activities of Th17 cells and their associated cytokines. Understanding the nature of Th17 cell responses in the tumor microenvironment will
be important for the design of more efficacious cancer immunotherapies. Finally, we discuss TAM-targeting therapy as a promising novel
strategy for an indirect cancer therapy.
© 2017 The Authors. Published by Elsevier B.V. on behalf of Société Française de Biochimie et Biologie Moléculaire (SFBBM). This is an open
access article under the CC BY license (http://creativecommons.org/licenses/by/4.0/).
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1. Introduction

Cancer is a disease characterized by rapid growth of cells in
the body, often in the form of a tumor. There was an estimation
of 8.2 million deaths from cancer in the world in 2012, of
which, 4.7 million (57%) deaths occurred in males and 3.5
million (43%) in females, giving a male: female ratio of 10:8
[1]. According to The National Central Cancer Registry
(NCCR) of China, it was estimated that there were 34,319 new
cases diagnosed as oral cavity cancer in China. In 2010,
among the diagnosed cases, there were 14,652 cases resulting
in deaths due to oral cavity cancer. In 2010, the crude inci-
dence and mortality rate of oral cavity cancer was 1.11/

100,000, accounting for 0.75% of overall cancer deaths,
ranked the 20th in all cancer sites [2]. Q5

The innate immune cells that play a broad role in host
defense and the maintenance of tissue homeostasis are mac-
rophages [3]. In general, we can classify macrophages into two
subsets: the classical M1 and the Alternative M2 macrophages
[4]. The phenotype M1 is driven by the Th1 cytokine inter-
feron-g, bacterial moieties such as lipopolysaccharide (LPS),
and Toll-like receptor (TLR) agonists. The production of pro-
inflammatory factors such as IL-6, IL-12, IL-23, and tumor
necrosis factor-a(TNF-a) are their characteristic feature.
Conversely, the M2 macrophages exert anti-inflammatory and
pro-tumorigenic activities. Within the tumor, macrophages are
a major stromal component, where they commonly termed
tumor-associated macrophages [5,6]. The localization of
TAMs in a human sample is usually determined by marking
the expression of CD163 and CD68 proteins. The infiltration
of macrophages is largely related to poor prognosis of ma-
lignant tumors [6]. Cancer metastasis or metastatic tumor is a

* Corresponding author.

E-mail addresses: saroj114@yahoo.co.uk (S. Singh), me.nisha1987@

gmail.com (N. Mehta), 953119965@qq.com (J. Lilan),

meenbudhathoki123@gmail.com (M.B. Budhthoki), 747965990@qq.com (F.

Chao), cq-liyong@163.com (L. Yong).

Please cite this article in press as: S. Singh, et al., Initiative action of tumor-associated macrophage during tumor metastasis, Biochimie Open (2017), http://

dx.doi.org/10.1016/j.biopen.2016.11.002

Available online at www.sciencedirect.com

ScienceDirect

Biochimie Open xx (2017) 1e11
http://www.journals.elsevier.com/biochimie-open

+ MODEL

BIOPEN31_proof ■ 4 January 2017 ■ 1/11

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63

64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99

100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128

http://dx.doi.org/10.1016/j.biopen.2016.11.002
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process in which cancer cells spread from the primary tumor
(where it started) to different area(s) of the body. Cancer
metastasis is the primary cause of morbidity and mortality
which is responsible for about 90% of total cancer deaths [7].

This review is aimed to provide an overview of the action,
function and reaction of the tumor-associated macrophages
during tumor growth, and its role in metastasis process. This
review will also throw some lights on anti-cancer therapy and
drugs delivery process by TAMs. It is not the intent of this
review to provide an in-depth description of each macrophage,
types and classification of tumors and metastasis of various
tumor as each topic itself can be a lengthy review. It hoped that
this review can serve as a lead for readers who are interested in
the recent development of the functions of TAMs during tumor
metastasis.

2. Tumor-associated myeloid cells: differentiation
pathways

The cellular content of solid tumors is characterized by the
presence of a leukocyte infiltrate including lymphocytes and
myeloid cells from early stages. Recent evidence indicates that
among leukocytes, myeloid cell populations represent a
prominent component, both regarding number and functions,
supporting tumor growth and progression and has prognostic
value [8]. Tumor-associated myeloid cells (TAMC) contain
five distinct myeloid populations- (1) Tumor-associated mac-
rophages (TAM), (2) Monocytes expressing the angiopoietin-2
(Ang-2) receptor Tie2 known as Tie2-expressing monocytes or
(TEM), (3) Myeloid-derived suppressor cells (MDSC), (4)
Tumor-associated neutrophils (TAN), and (5) Tumor-
associated dendritic cells (TADC) [8].

Tumor-associated macrophages are usually the most
abundant immune population in the tumor microenvironment
due to the early infiltrating leukocyte populations within the
tumors [9]. They develop from blood monocytes which
actively engaged from the circulation into tumor tissues. Aptly
stimulated macrophages can kill tumor cells in vitro, shown by
early studies; however, TAM, conditioned by the tumor
microenvironment, loose the cytotoxic capability and rather
exert several pro-tumoral functions, mediating cancer-related
inflammation, angiogenesis, immunosuppression, tissue
remodeling, and metastasis [9,10].

TAM is a hallmark of myeloid which shows heterogeneous
behavior, and the cells overgeneralized in a polarization
concept with two extreme M1 and M2 phenotypes with
distinct and somehow contrasting functions [11]. Classically
activated or M1 macrophages are bacterial products and Th1
cytokines (e.g., LPS/interferon-g). M1 macrophages strongly
produce inflammatory and immune stimulating cytokines,
trigger adaptive responses, secrete reactive oxygen species
(ROS) and nitrogen intermediates, and have a cytotoxic effect
towards transformed cells. In contrast, alternatively activated
or M2 macrophages differentiate in response to Th2 cytokines
(e.g., interleukin (IL)-4, IL-13) [12]. In conflict with their M1
counterpart, M2 macrophages produce growth factors, leading
to tissue repair and angiogenesis activation, which have high

scavenging activity, and also acts as inhibitive adaptive im-
mune responses [5,8]. As a result, macrophages are a very
heterogeneous cell population, which can display different
functions depending on the context. Macrophages can be
either immunosuppressive which inhibits inflammation or
immune stimulatory at the beginning of the inflammatory
response [5,8,13].

Myeloid-derived suppressor cells (MDSCs) are a hetero-
geneous population of early myeloid progenitors, immature
granulocytes, macrophages, and dendritic cells at different
stages of differentiation. It also has the ability to suppress T-
cell functions [14]. MDSC accumulate in the blood, bone
marrow, and secondary lymphoid organs of tumor-bearing
mice. Their presence in the tumor microenvironment has
been suggested to have a causative role in promoting tumor-
associated immune suppression and local tumor-associated
factors promote their activation [15].

MDSC, isolated from blood of patients with glioblastoma,
colon cancer, breast cancer, lung cancer, or kidney cancer of
human are poorly defined [16,17]. Recent studies of human
MDSC projected that they have a characteristic CD34þ,
CD33þ, CD11bþ, and HLA-DR� profile [18]. Likewise,
human MDSC is divided into two main subsets: (1) Monocytic
MDSC (M-MDSC) which characterized by the expression of
CD14, and (2) Granulocytic MDSC (G-MDSC), which is
recognized by positivity for CD15.

A recent study shows that a small number of dendritic (DC)
found in most human and murine neoplasms have an immature
phenotype (iDC). Likewise, to macrophages and neutrophils,
plasticity is the main feature of these cells. DC localized in
different forms in tumors; such as, in breast cancer immature
langerinþ DC interposed within the tumor mass, whereas more
mature CD83þ, DC-LAMPþ DC are limited to the peritumoral
area [8,19] (See Fig. 1). Q6

3. Major role of innate immune cells during cancer and
anticancer immunity

“The first line of defense” against pathogens and cancers
are the innate immune system. They engrossed into the tumor
site in any tumor, where they can recognize the transformed
cells. Due to the interaction between tumor cells and innate
immune cells in the tumor microenvironment, innate immune
cells lead to the promotion of tumor growth, angiogenesis, and
metastasis. Therefore, before developing any strategies for
immunotherapy of cancer, profound knowledge of the innate
immune system in tumor immunity and tumorigenesis is a
must.

3.1. Natural killer (NK) cells

Natural killer (NK) cells are effectors cells which are
considered to play a critical role in the early innate immune
response to antitumor immunity [20]. Natural killer cells, by
their morphology, their expression of lymphocyte markers,
and their origin from the common lymphoid progenitor cell in
the bone marrow, were qualified as lymphocytes. CXCL12 and

2 S. Singh et al. / Biochimie Open xx (2017) 1e11

+ MODEL

Please cite this article in press as: S. Singh, et al., Initiative action of tumor-associated macrophage during tumor metastasis, Biochimie Open (2017), http://

dx.doi.org/10.1016/j.biopen.2016.11.002

BIOPEN31_proof ■ 4 January 2017 ■ 2/11

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65

66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99

100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130



Download English Version:

https://daneshyari.com/en/article/8306025

Download Persian Version:

https://daneshyari.com/article/8306025

Daneshyari.com

https://daneshyari.com/en/article/8306025
https://daneshyari.com/article/8306025
https://daneshyari.com

