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INTRODUCTION
Cancer is a major cause of death worldwide1. Cancers
are mainly due to external environmental factors such
as tobacco in the chewable and non-chewable form,
chemical ingestion, alcohol consumption, dietary factors
and viruses such as HPV (Human Papilloma virus).1

Chronic inflammation is considered as a seventh
hallmark of  cancer.1,4 Cancer cells work like normal
cells, “I do not know how to kill the cancer cells
without killing normal cells said” by a Nobel laureate
hungarian biochemist, Albert Szent-Gyorgyi.1,29

Advanced treatment modalities such as surgery,
radiotherapy, and chemotherapy fail to improve the
cancer prognosis, which is around 50% with an
increasing morbidity and mortality rate. The present
concept of holistic healing rather than healing a part
of  the body yields better results without complications.
Endorphins are endogenous morphine, more potent
than morphine acts as neuropeptides produced by the
pituitary gland through hypothalamus in response to

psychological stress, pain, sex, intense physical exercise,
yoga, meditation, acupuncture, quantum healing, music
therapy.14,16,20,21,22,25,26,29 It is also responsible for euphoria
after vigorous exercise, creating a psychological relaxed
state known as “runner’s high”.2-7,15,16,29

Endorphins are mainly of three types, -endorphins,
enkephalins and dynorphins binds to mu, delta and
kappa receptors respectively present on the immune
cells and nervous system. -endorphins are the
abundant endorphins, more potent than morphine,
synthesized and stored in the anterior pituitary gland,
it is a precursor of proopiomelanocortin (POMC)
which binds to the µ receptors and their ligands present
on the immune cells and nervous system.13,26

Neuroendocrinal pathway connects between nervous
system, endocrinal system, and immune cells in human
body. Neuroendocrinal system, which connects CNS
(central nervous system) to PNS (peripheral nervous
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system) via HPA (Hypothalamo-pituitary axis) and
ANS (Autonomic nervous system) through direct
nerve fiber connections with cells or the organs of  the
immune cells.

Chronic psychological stress is one of the predisposing
factor for cancer along with depression, frustration,
fear, hatred results in release of CRH (corticotrophic
releasing hormone) from hypothalamus activates
hypothalamo-pituitary adrenal axis (HPA-axis) through
sympathetic nervous system activity of  ANS release
neurohormones such as cortisol, ACTH, and nor-
adrenaline. These neurohormones induced
inflammatory mediators such as IL-1 , TNF-, IL-6
and COX-2 inflammatory mediators activate key
transcription factors NF-KB and STAT-3 promotes
cell proliferation, angiogenesis, immunosuppressant,
cell survival, invasion and metastasis leads to
cancer.2,3,6,7,10,11,17,19,21,22,23,29,31,32,33 Chronic inflammation
is considered as a seventh hallmark of  cancer.
Disassociation of beta-catenin from E-cadherin is an
indicator of epithelial to mesenchymal transition.30

As the process of blocking the release of
neurohormones such as cortisol, ACTH, and
noradrenalin is due to opoid receptor mediated
hyperpolarization of  neuronal cells. Increased levels
of free beta-Catenin are demonstrative of a loss of
cell adhesion.1,9,10,11,12,30.

DISCUSSION
Holistic approach of beta–endorphins in
treatment of cancer:
Endorphins are natural morphine like substances,
mainly - endorphins, which is an abundant endorphins
binds to µ receptors present on the immune cells such
as macrophages, T and B lymphocytes, monocytes,
and NK cells results in production of anti-
inflammatory cytokines such as IL-18, IL-10, IFN-.
NK cells are the natural first line of defense against
cancer and antiviral activity by producing IFN- ,
opsonin and granzyme-B.14,17,18,19,20,25,29

-endorphins produce analgesia by inhibiting substance
P, a neurotransmitter of  pain in the peripheral nervous
system through presynaptic µ (mu)-receptor binding.
-endorphins produce euphoria, rewarding and
analgesic effect by inhibiting GABA neurotransmitter
and stimulating dopamine release after binding to µ
receptors in the central nervous system.21,22,23,26,27,34

Betaendorphin inhibit chronic psychological stress by
binding of betaendorphin to the µ receptors situated
on the central nervous system results in inhibition of
GABA inhibitory neurotransmitter and produce

dopamine neurotransmitter involved in analgesic
activity, euphoria, and stress buster activity.

Betaendorphin inhibit chronic psychological stress
mediated inhibition of  HPA-axis through autonomic
nervous system (ANS) inhibits release of  stress
releasing neurohormones such as cortisol, ACTH, and
noradrenalin. These neurohormones activate
inflammatory mediators such as IL-1, TNF-, IL-6,
which further activate NF-KB and STAT-3
transcription factors involved in tumor progression.

It is also involved in suppression of sympathetic
neuronal function and the parasympathetic neuronal
stimulation by beta-endorphin neurons results in
activation of anti-inflammatory cytokines and
peripheral immunity involved in inhibition of tumor
growth and progression. Anti-inflammatory activity
by suppressing proinflammatory cytokines such as IL-
1, IL-6, and TNF-, free radicals release such as ROS
and RNS by cytokines, immune cells, which is involved
in tissue injury, cell aging, cell death, genetic mutation,
and immunesuppression. Betaendorphins also activate
anti-inflammatory cytokines such as IL-18, IL-10 and
INF-. 25,26,30,31

Beta-endorphins mediated reduced cortisol secretion
results in increases innate immune cell activity such as
NK cells and macrophages.8,13,14,15,16,17,20,21,22,23,24,25,26 It
also inhibits sympathetic neuronal excitatory activity
and activates para sympathetic nervous system activity,
improves peripheral immune activity by macrophages
and NK cells. Immune cells such as T and B
lymphocytes, monocytes, macrophages, produce beta-
endorphins. In inflammation recruitment of  immune
cells to the site of inflammation by chemokines
produce endorphins especially beta-endorphins
involved in anti-inflammatory activity by reducing
inflammatory mediators such as TNF-, IL-1, IL-6,
IL-8, and inhibiting key transcription factor NF-KB
induces cell proliferation, cellular apoptosis,
angiogenesis, chronic inflammation, invasion and
metastasis. Receptors of  opoid peptides are increases
in periphery during inflammation. (Anti-inflammatory
and analgesic effect of betaendorphin by inhibiting
the release of  substance P, a neurotransmitter of  pain
and inflammation and noradrenaline at the peripheral
nervous system, which activate inflammatory mediators
such as IL-1, TNF-, IL-6). Decrease in psychological
stress level by inhibiting HPA-axis through sympathetic
neuronal activity and activating parasympathetic
neuronal activity, decreases cortisol and nor-adrenaline
secretion, improves activity of innate immune cells such
as NK cells, macrophages, produce interferon-gamma,
opsonin, and granzyme-b involved in anti-tumor and
anti-viral activity.30,32,33
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Beta-endorphins involved in alteration of environment
of genes and gene expression in tumor microenviron-
ment. It also prolong human life span by lengthening
telomeres, which shortens with aging and anti-
inflammatory activity by neutralizing free radicals such
as ROS, RNS responsible for cell aging during
oxidative stress. Beta-endorphins suppress the release
of  ROS, RNS, free radicals and NO (nitric oxide) from
inflammatory cells and cytokines such as TNF-, IL-
8, and tumor associated macrophages, tumor
associated neutrophils, dendritic cells, involved in
genetic mutation of tumor-suppressor gene p53,
which is altered in more than 50% of all cancers,
immune suppression, cell injury and cell death.
Alteration of tumor micro-environment by
suppressing catecholamine’s induced inflammatory
cytokines (IL-1, TNF-, IL-6) and increase in anti-
inflammatory cytokines such as IL-10, IL-18. IFN-
Gamma). Beta–endorphins suppress tumor
progression by suppressing the release of
catecholamine’s such as nor-adrenaline and cortisol
mediated suppression of inflammatory mediators such
as TNF-, IL-1, COX-2, IL-6, involved in tumor
progression by activating key transcription factors NF-
KB, STAT-3, in tumor micro-environment, which
involved in cell proliferation, cell survival, angiogenesis,
genomic instability, immune suppression, invasion and
metastasis. Beta-endorphin helps in e-cadherin
expression and inhibiting the activity of proteolytic
enzymes matrix-metalloproteases -2,9 (mmp-2,9), upA
(urokinase plasminogen activator) involved in
extracellular matrix degradation, invasion and
metastasis results in cell adhesion, prevents invasion
and metastasis.30

Endorphins especially  endorphins acts as a natural
preventive, therapeutic and palliative holistic therapeutic
approach to cancer without any adverse reactions.24,28

Many in-vivo and in-vitro studies have shown that -
endorphins have antitumor activities at an early and
later stages of cancer on animal and human cancer
cells.8-10,29

Tenderness, love, care for the patient. Practice of
sympathy, empathy, compassion for caring patient
produce endorphins is the ultimate treatment of choice.

Comments: Thorough understanding of mechanism
of action of beta-endorphin, duration of action, dose
dependent action, prognosis related to stages of cancer
will be useful for future therapeutic approach to cancer.

CONCLUSION AND FUTURE PERSPECTIVE
Endorphins are endogenous opioids, Beta-endorphins
secreted by anterior pituitary gland in response to certain

stress and painful conditions of  our body. It has a
natural stress buster, analgesic, euphoric and   immune-
stimulatory activity to combat against cancer without
any adverse effects. Quantity of  secretion of  beta-
endorphins, dose dependent effects of beta-
endorphins on cancer-related to prognosis; need to
be known for future preventive, promotive,
therapeutic and palliative holistic treatment of  cancer.

REFERENCES
1. Shrihari TG. Dual role of inflammatory

mediators in cancer. Ecancermedicine 2017;11:
721-730.

2. Reiche EM, Nunes SO, Morimoto HK. Stress,
depression, the immune system, and cancer. Lancet
Oncol. 2004;5:617-625.

3. Moreno-smith M, Lutgendorf SK, Sood AK.
Impact of  stress on cancer metastasis. Future
Oncol. 2010;6:1863-1881.

4. Mantovani A, Sica A. Macrophages, innate
immunity and cancer: balance, tolerance, and
diversity. CurrOpin Immunol. 2010;22:231-237.

5. Padgett DA, Glaser R. How stress influences the
immune response. Trends Immunol. 2003; 24:444-
448.

6. Ondicova K, Mravec B. Role of  nervous system
in cancer aetio-pathogenesis. The lancet oncology
2010; 11(6):596-601.

7. Batty D, Tom CR, Macbeath M, et al.
Psychological distress in relation to site specific
cancer mortality: pooling of unpublished data
from 16 prospective cohort studies. BMJ 2017;
356:108-118.

8. Zhang, Chang Q. Role of  Beta-endorphin in
control of stress and cancer progression in fetal
alcohol exposed rats. Thesis (2013).

9. Lennon FE, Moss J, Singleton PA. The µ- Opioid
receptor in cancer progression: Is there a direct
effect? Anesthesiology 2012; 116 (4): 940-945.

10. Dowlati Y, Reim EK, et al,. A meta-analysis of
cytokines in major depression. Biol psychiatry
2010; 67:446-457.

11. Kuebler U, Zuccarella HC, Arpagaus A, et al,.
Stress induced modulation of NF-KB activation,
inflammation – associated gene expression, and
cytokine levels in blood of healthy men. Brain
BehavImmun 2015;46:87-95.

12. Archana S, Deepali V. Endorphins: Endogenous
opioid in human cells. World journal of  pharmacy
and pharmaceutical sciences. 2014;4(1):357-374.

13. Nuamtanung Y, Vorapongpiboon S, Thongpan
A, Boonyaprasit S. Effects of  meditation on the
T-lymphocytes, B lymphocytes, NK cells
production. Kasetsart J (Nat Sci) 2005;39:660-665.

14. Michael FJ, Elizabeth OS, Nikola LV, Wenhui
L. Acupuncture may stimulate anticancer immunity



                                                   Annals of Ibadan Postgraduate Medicine. Vol. 17 No. 2, December 2019 114

via activation of  natural killer cells. Evidence-Based
complementary and alternative medicine.
2011;6(4):1-14.

15. Arora S, BhattacharJee J. Modulation of  immune
responses in stress by yoga. Inter J Yoga 2008;
1:45-55.

16. Jonsdottir IH. Special feature for the olymphics:
Effects of exercise on the immune system.
Immunology and cell biology 2000;78:562-570.

17. Jose RI, Fernando P, Juan IR, et al. Levels of
immune cells in transcendental meditation
practitioners. International Journal of  yoga 2014;7
(2):147-151.

18. Naghmeh HA, Michael M, Amita KH, et al.
Front Biotransformation of  beta- endorphin and
possible therapeutic – frontiers. Pharmacol 2014;
19(1): 1-8.

19. Saba GC. The immune-endocrinal system:
Hormones, receptors and endocrine function of
immune cells - The packed transport theory.
Advances in neuroimmunebiology 2011;1(1):71-
85.

20. Bardt J, Dileo C, Grocke D, Magill L. Music
interventions for improving psychological and
physical outcomes in cancer patients. Cochrane
database syst Rev; 8:2011.

21. Kiecolt-Glaser JK, Bennet JM, Andridge R, et al.
Yoga’s impact on inflammation, mood, and fatigue
in breast cancer survivors; A randomized
controlled trial. Journal of  Clinical oncology
2014;32(10):1040-1049.

22. Nani M, Irwin MR, Chung M, Wang C. The
effect of mind–body therapies on the immune
system–Meta analysis. PLos One 2014;9(7):10-24.

23. Priyadarshini S,  Palok A. Effects of
psychological stress on innate immunity and
metabolism in humans: A systematic analysis. Plos
One 2012;7(9):8-15.

24. Adam SPB, Smith G, Sugai d, Parsa FD,.
Understanding endorphins and their importance
in pain management. Hawaii Med J 2010;69(3):70-
71.

25. Fancourt D,  Ockelford A, Belai A. The
psychoneuroimmunological effects of music: A
systematic review and a new model. Brain
BehavImmun 2014;36:15-26.

26. Sedlmeir P, Eberth J, Schwar ZM, et al. The
psychological effects of meditations: A meta –
analysis. Psychol Bull 2012;138:1139-1171.

27. Dipak KS, Sengottuvelan M, Changqing Z,
Nadka B. Regulation of  cancer progression by
Beta-endorphin neuron. Cancer Res. 2012;72 (4):
836-840.

28. Zhang C, Murugan S, Boyadjieva N, et al. Beta
endorphin cell therapy for cancer prevention.
Cancer prev Res (Phila) 2015;8(1):56-67.

29. Shrihari T.G. Endorphins on cancer: A novel
therapeutic approach J carcinog Mutagen 2017;
8:298.

30. Iwaszkiewicz KS. Targeting peripheral opioid
receptors to promote and analgesic and anti-
inflammatory action. Front pharmacol 2013;4:132.

31. Shrihari T.G. Endorphins- A novel hidden magic
holistic healer.Journal of  clinical and cellular
immunology 2018;9(2):547-552.

32. Shrihari TG. Endorphins - A forgotten hidden
magic holistic healer: Minireview. Advanced
complement and alternative medicine 2018;2(5):1-
4.

33. Shrihari TG. Beta-Endorphins - A novel natural
holistic healer. Journal of  microbial and
biochemical technology 2018;10(2):10-14.

34. Hua S. Neuroimmune interaction in the regulation
of peripheral opioid mediated analgesia in
inflammation. Front immunol 2016;2(7):293-298.


