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Abstract

Endorphins are natural neuropeptides secreted by anterior pituitary gland through hypothalamus in response to
stress full conditions such as physical exercise, yoga and meditation. Stress is also a one of the predisposing factor
for cancer by activating inflammatory mediators such as IL-1 and TNF-α, involved in tumor progression. It has stress
buster activity by reducing cortisol, analgesic activity by inhibiting substance P, euphoric activity by releasing
dopamine and immune-stimulatory activity by activating NK cells, macrophages. It can be used for natural antitumor
activity by activating NK cells, macrophage innate immune cells, and has anti-inflammatory activity by inducing
IL-12, IL-8 cytokines. It has got it’s receptors on the immune cells, binding of endogenous opioids such as beta
endorphin to the receptors on the immune cells, activates immune cells. This article briefs about the role of Beta
endorphin on cancers and its anticancer activities.
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Introduction
Cancer is a major threat in the present world. Many advanced

cancer treatment modalities such as surgery, chemotherapy and
radiotherapy fail to improve the prognosis, which is about 50 percent
for 5 year survival rate with increasing morbidity and mortality.
Cancer cells work like normal cells, I don’t know, how to kill the cancer
cells without killing normal cells (Albert Szent-Gyorgyi).

The present concept of whole body healing rather than healing a
part of the body yields better results. Human body has its own
mechanism to heal by the factors secreted by our own body. Cancer is
mainly due to external environmental factors such as tobacco
consumption in the form of chewable or non-chewable form, alcohol
consumption lead to oral squamous cell carcinoma, chemical ingestion
leading to lung cancer, altered dietary habits leading to colon cancer,
hepatocellular cancer. Leukemia’s are due to chemical ingestions, HPV
induced oropharyngeal carcinoma and cervical cancer. Endorphins are
endogenous morphins responsible for relaxed psychological state
creation known as “runner’s high” [1-14].

Role of Stress in Cancer
Endogenous opioids are neurotransmitter secreted and synthesized

by anterior pituitary; receptors are present in brain and on immune
cells. Neuroendocrinal pathway connects between nervous system,
endocrinal system and immune cells in our body. Neuroendocrinal
flow, which connects central nervous system to peripheral nervous
system via hypothalamic pituitary axis (HPA) and autonomic nervous
system (ANS) through direct nerve fibre connections with cells or the
organs of the immune system [3]. Psychological stress is also a very
important etiological factor for cancer by releasing cortisol,
catacholomines, neuropeptides mediated inflammatory changes such
as release of IL-1 β, TNF-α protumorigenic cytokines, decreased
expression of IL-2 and IFN-ϒ leads to tumor progression by activating
key transcriptional factor NF-KB [2-41].

Stress induced production of cortisol, epinephrine and
norepinephrine results in upregulation of DNA damage sensors such
as CHK1, CHK2 and proto-oncogene CDC25A results in DNA
damage mediated delay in cell cycle, cell transformation or
tumorigenicity. Catacholamines may promote cancer cell attachments,
norepinephrine and epinephrine promote migration and invasive
potential of ovarian cancer cells by increasing MmP-2,9 important for
tumor invasion. Stress hormones including norepinephrine promote
tumor progression, angiogenesis by production of IL-6, VEGF
activates STAT3 transcriptional factor involved in cell proliferation and
cell survival [3,10,11]. Chronic stress affects recruitment of
neutrophils, NK, macrophages, APCs, T and B lymphocytes. It also
modulates cell mediated immunity by suppressing NK cell activation,
lymphocyte proliferation, CD4 T cells in peripheral blood and
CD4/CD8 T cell ratio alteration. TNF-α inhibit the tyrosine
phosphatase protein activity, leads to reduced production of MHC
class 1 antigen of the cell surface results in tumor immune evasion.
Evidences suggest that neuroendocrinal system and ANS connects
from CNS to the immune system. Studies have shown that stress and
depression might have indirect effect on carcinogenesis by decreased
NK cell activity results in reduced elimination or destruction of
abnormal cells associated with tumor growth and progression of
variety of cancers in animals and humans. NK cells are only natural
innate immune cells acts as first line of defense against tumor cells and
their metastatic spread. Clinical trial on in vitro transgenic , knock out
model suggested stress response leads to tumor suppressor genes down
regulation such as PTEN (Phosphatase and tensin homolog) or
BRCA1, DNA repair genes [3-7,9-13].

Mechanism of Action of Beta Endorphins on Stress and
Immune Cells

Endogenous opioid includes endorphins, enkephalins and
dynorphins, operate via µ-opioid receptor bring about various changes
such as analgesia, dopamine release in the brain is a stress buster and
by possessing its receptors on macrophages and T lymphocytes results
in activation of immune cells. It is a precursor of protein
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proopiomelanocortin (POMC), synthesized and stored in the anterior
pituitary gland. POMC is a protein cleaved into Adrenocorticotrophic
hormone (ACTH), beta-endorphin and α-melanocyte stimulating
hormone (MSH). POMC synthesized from pituitary in response to
physiologic stressors such as postoperative pain results in release of
corticotrophic releasing hormone (CRH) from hypothalamus, when
excessive accumulation of POMC, turn off hypothalamic production of
CRH by feedback inhibition [4]. Endorphins produced in response to
stress and pain during intense physical exercise, singing, chocolate
consumption, meditation, yoga, pranayama, quantum healing (Body’s
energy healing method) such as pranic healing [1-42]. Endorphins
bring about analgesia by inhibiting protein neurotransmitter of pain
such as substance P in Peripheral nervous system, inhibiting the
inhibitory neurotransmitter GABA resulting in dopamine release
associated with pleasure in central nervous system, reducing stress. It
reduces cortisol secretion and increase NK cell activity which is a first
order defense against infection such as viral infection and cancer
leading to production of IFN-ϒ, granzyme and opsonin. Suppression
of sympathetic neuronal function and the parasympathetic neuronal
functional stimulation by beta endorphin neurons results in activation
of anti-inflammatory cytokines and peripheral immunity involved in
inhibition of tumor growth and progression [1-3,10,15-25,42].

Clinical Studies of Beta Endorphins on Different Types
of Cancers

A clinical trial showed that after injection of neural stem cell derived
beta endorphin neurons in to the para-ventricular nucleus of
hypothalamus for a long period in rat involved in suppression of
prostate cancer induced by carcinogen. Additional clinical trial showed
that after beta endorphin neurons transplantation results in prevention
of carcinogen induced breast cancer progression and metastasis. After
beta endorphin transplantation at an early tumor stage many tumors
were healed, because of activation of innate immune cells activity (NK
and macrophages) and in later advanced stages, tumor fail to progress,
because of effect of beta endorphins on epithelial to mesenchymal
transition. Beta endorphin cell treated animals, showed an increase in
anti-inflammatory cytokines such as (IL-8, IL-12) and decrease in
inflammatory cytokines (TNF-α, IL-1β) in inflammatory tumor milieu,
thus inhibiting tumor growth and transformation. Inflammatory
cytokines play a major role in breast cancer. Another study showed
beta endorphin enhances invitro lymphokine production related to
CD8 T levels, leucocyte migration inhibitory factor and enhanced
cellular immunity in patients with squamous cell carcinoma of the
head and neck.

Transplantation of endorphin cells result in suppression of tumor by
increasing activity of innate immune cells such as NK cells,
macrophages and suppressing epithelial to mesenchymal transition
regulators. NK cells and macrophages are major innate immune cells
and play a key role in defensive action against tumor cells, inhibiting
inflammatory cytokines and increasing anti-inflammatory cytokines
leads to inhibiting cancer growth and transformation seen in studies
on animals such as rats [2-26]. Thirty randomized clinical trials on
cancer patients to study the effect of music therapy include listening to
recorded music on cancer patients have shown anxiety reduction by
cortisol suppression, mood improvement and blood pressure
reduction. It is also acts on mental health and immune function in
patients with cancer by emotional expression, social support and
benefit finding [30,31,34,35,42].

Studies have shown that yoga, intense physical exercise, meditation,
acupuncture, dark chocolate consumption, singing, dancing improves
the psychological status by reducing stress, increases social bonding by
oxytocin release, physical status, increase immune cells and their
activity such as macrophages, NK cells, T and B lymphocytes by beta
endorphins release in patients with cancers, lead to lowering
inflammation, cellular function enhancement, improves health
outcome, later results in better prognosis [1,16-24,27,29,30-44].

Future Challenges
- Quantity of endorphins secreted by physical conditions and its

effect on cancer in dose dependent manner.

- Activity of Beta endorphins on different cancer types need to be
studied.

- Beta endorphins have various effects on cancer as a preventive,
therapeutic and palliative actions need to be studied related to
prognosis.

- Beta endorphins effect on different stages of cancer need to be
studied thoroughly.

- Effect of Beta endorphins on stress, immune cells and its effect on
cancer need to be understood.

Implications
One of the body’s own defensive mechanism to combat against

cancer is by beta endorphins, act as a preventive, therapeutic and
palliative effect by reducing stress, pain, and activating immune cells
without any side effects compare to other advanced cancer therapeutic
modalities. Tranquility of mind can be obtained by yoga and
meditation. Practice love, sympathy and empathy for caring patient are
the ultimate treatment choice and patient faith in doctor produces
endogenous opioids.

Conclusion
Endorphins are endogenous opioids secreted by anterior pituitary

gland in response to certain conditions of our body. Stress is one of the
important predisposing factor for cancer by releasing cortisol and
catecholamine’s induced inflammatory mediators such as IL-1 β, IL-6
and TNF-α. Endorphins are natural stress buster, analgesic, euphoric
and immune booster activity to combat against cancer without side
effects shown in many studies compare to other modern therapeutic
modalities, which is the major cause of concern at present world. It
acts as a preventive, therapeutic and palliative treatment for cancer
patients by activating immune cells such as (NK cells and
macrophages), release of substance P and dopamine, need to be
considered for future therapeutic and prognostic purpose.
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