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The cells derived from a primary tumor that migrate and
grow into other organs form the metastases, responsible for most
cancer-related deaths, which may arise soon after diagnosis or
many years after the initial treatment [1]. This latency period, from
primary tumor to recurrence or distant metastasis, in which the
tumor does not induce any clinical symptoms, but has the potential
to reactivate, is called tumor dormancy. In this phase the residual
tumor cells remain in a state of proliferative inertia, while retaining
the ability to replicate. Sleeping neoplastic cells, which are present
in patients recovered from a tumor or even in healthy individuals,
remain vital but do not multiply, until an event, not always identified
and identifiable, reactivates the proliferative genetic program,
temporarily blocked [2].

Despite recent advances in the field of oncology, the molecular
mechanisms underlying dormancy and awakening of the neoplastic
cellarenotwellknown. Cancer dormantcellsreceive and send signals
to the tumor microenvironment and this bidirectional dialogue - in
which the microenvironment modifies the tumor cell and vice versa
- is critical for the fate of the neoplastic cell. To simplify, favorable
interactions between the neoplastic cell and its microenvironment
—consisting of various cell types, including the cells of the immune
system - will make cancer cell dormant, non-proliferating and happy,
while unfavorable interactions will contribute to the replication of
the neoplastic cell and to the induction of a relapse [3]. A crucial
role for the happiness of neoplastic cells is played by the immune
system, with the function of active immune-surveillance. The
immune cells of the tumor microenvironment regulate, in fact, the
balance between the processes of proliferation, differentiation and
death and can, if functionally active, induce the expression of genes
that suppress the metastases and favor the dormancy [4]. However,
the occurrence of stressful signals - through the involvement of
the immune system, which modifies the interactions of the tumor
cell with its microenvironment -can shift the balance towards the
reactivation of proliferative programs [4].

Psychological conditions affect the development and/or
progression of cancer, especially if the diagnosis of cancer has
already been made. In fact, cancer patients often live in a state of

anxiety and depression due to therapeutic treatment or progression
of the disease. The psychoneuroendocrinoimmunology (PNEI) is
the science that explains how the patient’s psychological condition
can influence the cells of his immune system and therefore tumor
growth [5]. Unfortunately, despite some stress signs are measurable
in the immune system of many patients with cancer, these are not
yet universally accepted by the scientific community and, therefore,
are not considered diagnostic and prognostic markers.

Any stress condition increases endogenous glucocorticoids
(GCs), catecholamines and other neurotransmitters (stress factors)
that can activate, -with different mechanisms, but, above all, with
an action at the level of the immune system -the cell proliferative
program of dormant cancer cells, in proliferative rest [6]. Therefore,
stress -physical or psychological -by changing the relationship
between the sleeping tumor cell and the microenvironment, can
change the fate of a tumor.

One of the main effectors of the stress response is the
hypothalamic-pituitary-adrenal axis, which responds to stress
increasing blood GCs, which, acting on the target organs and on
the metabolism, constitute an important part of the body adaptive
response to the stress [7]. However, when stress becomes chronic
and/or in the organism there are dormant neoplastic cells, the
adaptive, functionally useful response, becomes harmful. In fact,
GCs, with different mechanisms, promote the development of
the tumor [7]. In particular, they contribute to the inhibition of
systemic and tumor microenvironment immune cells [8] and, with
molecular mechanisms not yet fully known, reawaken the happy
cancer cells, i.e. reactivate the proliferative program of dormant
tumor cells inducing tumor growth, progression and metastasis [9].
Of note, GCs are the most commonly used anti-inflammatory and
immunomodulatory agents [10].

One of the mechanisms by which the GCs reactivate the dormant
cells of melanoma, involves a protein called Glucocorticoid-Induced
Leucine Zipper (GILZ) [11].

It is known that most GC-elicited effects result from the
transcriptional regulation of GC receptor target genes [12]. Among
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these genes, GCs increase the transcription of GILZ that mediates
many anti-inflammatory and immunosuppressive effects of GCs
[13]. Recently, it has been demonstrated that GILZ signaling, by
activation of molecules regulating the cell cycle, such as FOXO3A and
its downstream target p21CIP1, awakens dormant melanoma cells,
induces cell proliferation and tumor growth. Consequently, GILZ's
suppression causes cellular dormancy, contributing to melanoma
inactivity [14]. Although the role of GILZ has been studied only
in the melanoma dormant cells, if GILZ would play a general
regulatory function in tumor dormancy, this could open the way to
future investigation on signals and/or drugs able to modulate GILZ
expression in sleeper cancer cells.

In conclusion, endogenous GCs, acting on several target cells,
regulate the physiological processes of proliferation, death and cell
differentiation. When GCs are administered as anti-inflammatory
drugs, in patients with cancer the final outcome is the sum of their
effects on cells, receptors, adhesion molecules and cytokines and
this explains why most of the time GCs favor neoplastic growth, but
sometimes they can also inhibit it [15,16]. However, for the dormant
cancer cells, the absence of stress - and hence low GC levels (but
also low levels of other stress hormones) -can constitute, using a
deliberately exaggerated term, the happiness.

There is a kind of direct causality between the relations of the
individual with his environment and those of the tumor cell with
its microenvironment. The positive interactions of the individual
with his environment, in fact, induce positive interactions of the
neoplastic cell with its microenvironment. On the contrary, the stress
of the individual generates an imbalance between the neoplastic cell
and microenvironment immune system, with consequent mitotic
reawakening of the dormant tumor cell [6].

The cell happiness of and our happiness concur, therefore, to
protect us from cancer? This concept of ancient wisdom seems to
gain new strength and more consolidated scientific bases.

References

1. Wick MR (2018) Metastases of malignant neoplasms: Historical,
biological, & clinical considerations. Semin Diagn Pathol 35(2): 112-
122.

This work is licensed under Creative
@ @ Commons Attribution 4.0 License
DOI: 10.19080/JTMP.2018.03.555603

DOI: 10.19080/JTMP.2018.03.555603

2. Manjili MH (2017) Tumor dormancy and relapse: from a natural
byproduct of evolution to a disease state. Cancer Res 77(10): 2564-
2569.

3. Gomis RR, Gawrzak S (2016) Tumor cell dormancy. Mol Oncol 11: 62-
78.

4. Baxevanis CN, Perez SA (2015) Cancer dormancy: a regulatory role
for endogenous immunity in establishing and maintaining the tumor
dormant state. Vaccines (Basel) 3(3): 597-619.

5. Messina G, Lissoni P, Rovelli F (2012) Psychoimmunological analysis
of cancer patients: correlation with the prognosis. Curr Aging Sci 5(3):
263-272.

6. Powell ND, Tarr A], Sheridan JF (2013) Psychosocial stress and
inflammation in cancer. Brain Behav Immun 30(Suppl): S41-S47.

7. Gassen NC, Chrousos GP, Binder EB, Zannas AS (2017) Life stress,
glucocorticoid signaling, and the aging epigenome: Implications for
aging-related diseases. Neurosci Biobehav Rev 74 (Pt B): 356-365.

8. Cain DW, Cidlowski JA (2017) Immune regulation by glucocorticoids.
Nat Rev Immunol 17(4): 233-247.

9. Gundisch S, Boeckeler E, Behrends U, Amtmann E, Ehrhardt H, et al.
(2012) Glucocorticoids augment survival and proliferation of tumor
cells. Anticancer Res 32(10): 4251-4261.

10.Strehl C, Buttgereit F (2013) Optimized glucocorticoid therapy:
teaching old drugs new tricks. Mol Cell Endocrinol 380(1-2): 32-40.

11. D’Adamio F, Zollo O, Moraca R, Ayroldi E, Bruscoli S, et al. (1997) A new
dexamethasone-induced gene of the leucine zipper family protects T
lymphocytes from TCR/CD3-activated cell death. Immunity 7(6): 803-
812.

12.Ratman D, Vanden Berghe W, Dejager L, Libert C, Tavernier ], et al.
(2013) How glucocorticoid receptors modulate the activity of other
transcription factors: a scope beyond tethering. Mol Cell Endocrinol
380(1-2): 41-54.

13. Ayroldi E, Riccardi C (2009) Glucocorticoid-induced leucine zipper
(GILZ): a new important mediator of glucocorticoid action. FASEB ]
23(11): 3649-3658.

14. Touil Y, Segard P, Ostyn P, Begard S, Aspord C, et al. (2016) Melanoma
dormancy in a mouse model is linked to GILZ/FOXO3A-dependent
quiescence of disseminated stem-like cells. Sci Rep 6: 30405.

15.Lin KT, Wang LH (2016) New dimension of glucocorticoids in cancer
treatment. Steroids 111: 84-88.

16.Volden PA, Conzen SD (2013) The influence of glucocorticoid signaling
on tumor progression. Brain Behav Immun 30(Suppl): S26-S31.

Your next submission with Juniper Publishers
will reach you the below assets
¢ Quality Editorial service
o Swift Peer Review
¢ Reprints availability
e E-prints Service
¢ Manuscript Podcast for convenient understanding
¢ Global attainment for your research
¢ Manuscript accessibility in different formats
( Pdf, E-pub, Full Text, Audio)

¢ Unceasing customer service

Track the below URL for one-step submission

https://juniperpublishers.com/online-submission.php

How to cite this article: Emira Ayroldi. Stress, Glucocorticoid and Cancer: Happy Tumor Cells. J Tumor Med Prev. 2018; 3(1): 555603.


http://dx.doi.org/10.19080/JTMP.2018.03.555603
https://www.sciencedirect.com/science/article/pii/S0740257017301363
https://www.sciencedirect.com/science/article/pii/S0740257017301363
https://www.sciencedirect.com/science/article/pii/S0740257017301363
https://www.ncbi.nlm.nih.gov/pubmed/28507050
https://www.ncbi.nlm.nih.gov/pubmed/28507050
https://www.ncbi.nlm.nih.gov/pubmed/28507050
https://www.ncbi.nlm.nih.gov/pubmed/28017284/
https://www.ncbi.nlm.nih.gov/pubmed/28017284/
https://www.ncbi.nlm.nih.gov/pubmed/26350597
https://www.ncbi.nlm.nih.gov/pubmed/26350597
https://www.ncbi.nlm.nih.gov/pubmed/26350597
https://www.ncbi.nlm.nih.gov/pubmed/23387886
https://www.ncbi.nlm.nih.gov/pubmed/23387886
https://www.ncbi.nlm.nih.gov/pubmed/23387886
https://www.ncbi.nlm.nih.gov/pubmed/22790082
https://www.ncbi.nlm.nih.gov/pubmed/22790082
https://www.ncbi.nlm.nih.gov/pubmed/27343999
https://www.ncbi.nlm.nih.gov/pubmed/27343999
https://www.ncbi.nlm.nih.gov/pubmed/27343999
https://www.ncbi.nlm.nih.gov/pubmed/28192415
https://www.ncbi.nlm.nih.gov/pubmed/28192415
https://www.ncbi.nlm.nih.gov/pubmed/23060545
https://www.ncbi.nlm.nih.gov/pubmed/23060545
https://www.ncbi.nlm.nih.gov/pubmed/23060545
https://www.ncbi.nlm.nih.gov/pubmed/23403055
https://www.ncbi.nlm.nih.gov/pubmed/23403055
https://www.ncbi.nlm.nih.gov/pubmed/9430225
https://www.ncbi.nlm.nih.gov/pubmed/9430225
https://www.ncbi.nlm.nih.gov/pubmed/9430225
https://www.ncbi.nlm.nih.gov/pubmed/9430225
https://www.ncbi.nlm.nih.gov/pubmed/23267834
https://www.ncbi.nlm.nih.gov/pubmed/23267834
https://www.ncbi.nlm.nih.gov/pubmed/23267834
https://www.ncbi.nlm.nih.gov/pubmed/23267834
https://www.ncbi.nlm.nih.gov/pubmed/19567371
https://www.ncbi.nlm.nih.gov/pubmed/19567371
https://www.ncbi.nlm.nih.gov/pubmed/19567371
https://www.ncbi.nlm.nih.gov/pubmed/27465291
https://www.ncbi.nlm.nih.gov/pubmed/27465291
https://www.ncbi.nlm.nih.gov/pubmed/27465291
https://www.ncbi.nlm.nih.gov/pubmed/26930575
https://www.ncbi.nlm.nih.gov/pubmed/26930575
https://www.ncbi.nlm.nih.gov/pubmed/23164950
https://www.ncbi.nlm.nih.gov/pubmed/23164950
https://juniperpublishers.com/online-submission.php
http://dx.doi.org/10.19080/JTMP.2018.03.555603

	Stress, Glucocorticoid and Cancer: Happy Tumor Cells
	Opinion
	References

