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Abstract
Endorphins are endogenous opioids, neuropeptides, synthesize and stored in the pituitary gland. Beta-endorphin is an abundant 

endorphin, more potent than morphine, and binds with its µ receptors situated on the nervous system and immune cells. Which are 
involved in analgesic, anti-inflammatory, stress buster, and immune stimulatory activity. Because of these mechanisms of action, 
beta-endorphin can be used in the holistic management of cancer, autoimmune disease, psychological disease, neurodegenerative 
diseases, metabolic diseases, headaches, muscle spasms, and hormonal imbalances without adverse effects and is inexpensive. 
This article explains about beta-endorphin mechanisms of actions in chronic psychological stress-induced activation of HPA-axis-
mediated various diseases.
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Introduction

Endorphins are endogenous opioids; neuropeptides; endomorphin’s, synthesized and stored in the pituitary gland in response to 
physical stress and pain. Endorphins are more potent than morphine. There are three types of endorphins beta-endorphins, enkephalins, 
and dynorphins binds with µ, k, and Ơ receptors situated on the nervous system and immune cells [1-3,42]. Beta-endorphin is an abundant 
endorphin produced in the anterior pituitary gland. It is a precursor of POMC (Proopiomelanocortin), a large protein in response to CRH 
release from the hypothalamus at the time of psychological stress, cleaved to form beta-endorphin, MSH, and ACTH. Endorphin receptors 
are increased during stress full conditions such as inflammation haphazardly bind with endorphin receptors [4-6,43].

At the time of stressful conditions such as inflammation; the recruitment of immune cells to the site of inflammation produces 
endorphins. Endorphins inhibit pain and inflammation by inhibiting substance P, a neurotransmitter of pain and inflammation. Endorphins 
are produced during intense physical exercise and are known as Runner’s high, sex, massage, meditation, yoga, acupuncture, chocolate 
consumption, and music therapy [7-9,44].

Beta-endorphin mechanism of actions

Beta-endorphins bind with its µ receptors situated on the PNS, resulting in the release of substance P, a neurotransmitter of pain 
and inflammation. Beta-endorphin binds with its µ receptors situated on the CNS, resulting in the inhibition of GABA inhibitory 
neurotransmitter and release of dopamine, an excitatory neurotransmitter involved in analgesic activity, stress buster activity, addiction, 
self-reward, euphoria, cognitive ability [10-12,45].
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Beta-endorphins bind with its µ receptors situated on the innate and adaptive immune cells such as neutrophils, macrophages, NK 
cells, B cells, T cells, DCs, and mast cells results in activation of immune cells and inhibiting inflammatory mediators such as cytokines 
(IL-1, TNF-α, IL-6) and activating anti-inflammatory cytokines such as (Il-2, IL-12, IL-10 and IFN-δ), opsonin, granzyme B, IFN-δ and 
antibodies involved in anti-inflammatory activity, anti-tumor activity, antiviral activity, and immune stimulatory activity [13-15,46].

Applications of betaendorphin in human diseases

Beta-endorphins inhibits chronic psychological stress induced HPA-axis activation through ANS mediated release of stress releasing 
hormones such as cortisol, noradrenaline, ACTH, which will activate NF-KB, a key transcription factor, which in turn will activate 
through inflammatory mediators such as IL-1, TNF-α, IL-6 involved in tumor initiation, tumor promotion, and tumor progression by cell 
proliferation (Cyclin D, E), cell survival, BCL-2, BCL-XL), angiogenesis (IL-8, VEGF, COX-2), genomic instability (ROS, RNS, arginase1, AID), 
immune modulation (IL-4, IL-5, IL-10, IL-13, TGF-β), invasion and metastasis (UPA, Mmp’s2, 9). It also involved in antagonize the activity 
of P53, a tumor suppressor, guardian of genome mutated in more than 50 percent of all cancers by ROS, RNS, and Arginase1 [16-18,47].

Beta-endorphin inhibits chronic psychological stress induced CRH (Corticotropin releasing hormone) release from hypothalamus-
mediated HPA-axis activation through sympathetic nervous system of ANS release stress-releasing hormones such as cortisol, noradrenalin, 
ACTH, adrenalin, which activates inflammatory mediators such as IL-1, TNF-α, IL-6, in turn activates NF-KB, a key transcription factor, 
dysregulated NF-KB transcription factor involved in TH1 to TH2 lymphocytic conversion type release IL-4, IL-5, IL-10, IL-13, IL-17, TGF-β 
involved in cell injury, cell damage, chronic inflammation, immunomodulation and cell death [48, 49]. Growth factors such as EGF, FGF, 
VEGF activate NF-KB and STAT-3 transcription factor involved in cell proliferation, cell survival and angiogenesis. Altered regulated T cells 
(ATregs) formed from TH1 cells mediated by TGF-β release IL-10 and TGF-β involved in immunomodulation, otherwise n Tregs (Normal 
regulatory T cells) involved in self-tolerance and immune homeostasis [19-21].

Proteolytic enzymes such as UPa (Urokinase plasminogen activator) and Mmp’s2, 9 are involved in extracellular matrix degradation-
induced cell damage and tissue injury. All these changes lead to autoimmune disease [22,23].

Beta-endorphin delays aging by lengthening telomeres, which otherwise shortens with aging by oxidative stress and NF-KB, a key 
transcription factor induced release of ROS, RNS free radicals activated by psychological stress-induced CRH (corticotrophin-releasing 
hormone) release from hypothalamus activates the release of stress releasing hormones such as cortisol, ACTH, adrenaline, noradrenaline 
through HPA-axis mediated sympathetic nervous system of ANS activates inflammatory mediators such as IL-1, TNF-α, IL-6 involved in 
activation of NF-KB transcription factor release ROS, RNS free radicals involved in cell injury, cell aging, and cell death [24-26].

Beta-endorphin inhibit chronic psychological stress-induced CRH from the hypothalamus activates the HPA-AXIS mediated sympathetic 
nervous system of ANS releasing cortisol, adrenalin, and noradrenalin stress-releasing hormones involved in the release of glucose from 
the liver to blood known as gluconeogenesis leads to an increase in blood sugar level known as diabetes and also involved in release 
of hormones such as TSH by activation of ACTH leads to hypothyroidism and stress releasing hormones such as cortisol, adrenalin, 
and noradrenalin at higher levels involved in activation of inflammatory mediators induced immunomodulation leads to tissue damage 
known as thyrotoxicosis [27-29].

Beta-endorphin inhibits chronic psychological stress-induced release of CRH from hypothalamus and activates HPA-axis through 
the sympathetic nervous system of ANS release stress releasing hormones such as cortisol, noradrenaline, and adrenaline involved in 
constriction of blood vessels in the brain and muscle spasm leads to headache [30-33].

Beta-endorphins inhibits chronic psychological stress induced CRH (Corticotropin releasing hormone) mediated by HPA-axis through 
sympathetic nervous system of ANS releasing factors such as cortisol, ACTH, adrenaline, and noradrenalin activate inflammatory 
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mediators such as IL-1, TNF-α, and IL-6 from chronic inflammatory cells such as macrophages, neutrophils, and mast cells, which in turn 
activate NF-KB, a key transcription factor constitutive activation involved in transcription of inflammatory mediators results in chronic 
inflammation by IL-4, IL-5, IL-13, IL-17 involved in cell injury, tissue damage, cell death. Injury to tunica intima of coronary blood vessels 
leads to plaque formation, ischemia, and heart diseases (Angina pectoris and Myocardial infarction) [34-38]. 

Beta-endorphin inhibits chronic psychological stress induced CRH (Corticotropin releasing hormone) from hypothalamus mediated 
by HPA-axis through sympathetic nervous system of ANS (Autonomic nervous system) and activating parasympathetic nervous system 
releasing stress-releasing hormones such as cortisol, ACTH, adrenaline, and noradrenaline activate inflammatory mediators such as 
IL-1, TNF-α, and IL-6 from inflammatory cells such as macrophages, neutrophils, and mast cells, which in turn activate NF-KB, a key 
transcription factor constitutive dysregulated activation results in activation of chronic inflammatory mediators involved in the formation 
of plaque(amyloid deposition) in the brain leads to cognitive decline and dementia later leads to Alzheimer’s disease [35,39-41].

Conclusion and Future Perspective

Endorphins are natural opioids, produced in the pituitary gland in response to physical stress and pain. Beta-endorphin, an abundant 
endorphin can be used in metabolic disease, neurodegenerative disease, psychological disease, cancer, and autoimmune disease by binding 
its µ receptors on the central and peripheral nervous system, immune cells involved in analgesic, anti-inflammatory, stress reduction, and 
immune stimulatory activity. A thorough understanding of beta-endorphin synthesis, and its receptors, production, mechanisms of action, 
dose-dependent duration of action, and applications in various diseases, helps in the safe and effective holistic management of various 
diseases without adverse effects and is inexpensive.

Conflict of Interest

None.

Bibliography

1.	 Shrihari TG. “Endorphins on cancer: A novel therapeutic approach”. Journal of Carcinogenesis and Mutagenesis 8 (2017): 298.

2.	 Shrihari TG. “Endorphins- A novel hidden magic holistic healer”. Journal of Clinical and Cellular Immunology 9.2 (2018): 547-552.

3.	 Shrihari TG. “Endorphins- A forgotten hidden magic holistic healer: Minireview”. Advanced Complement and Alternative Medicine 2.5 
(2018): 1-4.

4.	 Shrihari TG. “Beta-Endorphins-A novel natural holistic healer”. Journal of Microbial and Biochemical Technology 10.2 (2018): 10-14.

5.	 IwaszkiewicZ KS., et al. “Targeting peripheral opioid receptors to promote analgesic and anti-inflammatory actions”. Frontiers in 
Pharmacology 4 (2013): 132.

6.	 Hua S. “Neuroimmune interaction in the regulation of peripheral opioid mediated analgesia in inflammation”. Frontiers in Immunology 
7 (2016): 293.

7.	 Shrihari TG. “Dual role of inflammatory mediators in cancer”. Ecancermedicine 11 (2017): 721.

8.	 Shrihari TG. “Quantum healing approach to new generation of holistic healing”. Translational Medicine 7.3 (2017): 198.

9.	 Zhang Chang Q. “Role of Beta-endorphin in control of stress and cancer progression in fetal alcohol exposed rats”. Thesis (2013): 
1-130.

10.	 Archana S and Deepali V. “Endorphins: Endogenous opioid in human cells”. World Journal of Pharmacy and Pharmaceutical Sciences 
4.1 (2014): 357-374.

https://www.walshmedicalmedia.com/open-access/endorphins-on-cancer--a-novel-therapeutic-approach-2157-2518-1000298.pdf
https://www.longdom.org/open-access/endorphins8211a-novel-hidden-magic-holistic-healer-52142.html
https://www.semanticscholar.org/paper/Endorphins-A-Forgotten-Hidden-Magic-Holistic-Mini-Tg/0761b35fe37bc5399a947d9515c1a5f8e9f3c296
https://www.semanticscholar.org/paper/Endorphins-A-Forgotten-Hidden-Magic-Holistic-Mini-Tg/0761b35fe37bc5399a947d9515c1a5f8e9f3c296
https://www.researchgate.net/profile/Tg-Shrihari-2/publication/325336833_BETA_-_Endorphins_-_A_Novel_Natural_Holistic_Healer/links/6003b1ed45851553a04c685b/BETA-Endorphins-A-Novel-Natural-Holistic-Healer.pdf
https://pubmed.ncbi.nlm.nih.gov/24167491/
https://pubmed.ncbi.nlm.nih.gov/24167491/
https://pubmed.ncbi.nlm.nih.gov/27532001/
https://pubmed.ncbi.nlm.nih.gov/27532001/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5336391/
https://www.researchgate.net/publication/322740184_Quantum_Healing_Approach_to_New_Generation_of_Holistic_Healing
https://rucore.libraries.rutgers.edu/rutgers-lib/42092/
https://rucore.libraries.rutgers.edu/rutgers-lib/42092/
https://www.semanticscholar.org/paper/ENDORPHINS%3A-ENDOGENOUS-OPIOID-IN-HUMAN-CELLS-Sharma-Verma/4a39ac4dd641a4781180781b0eeeb816a0efea41
https://www.semanticscholar.org/paper/ENDORPHINS%3A-ENDOGENOUS-OPIOID-IN-HUMAN-CELLS-Sharma-Verma/4a39ac4dd641a4781180781b0eeeb816a0efea41


Endorphins-A Curative Medicine

04

Citation: Shrihari TG. “Endorphins-A Curative Medicine”. EC Dental Science 22.12 (2023): 01-05.

11.	 Lennon FE., et al. “The µ-Opioid receptor in cancer progression: Is there a direct effect?”. Anesthesiology 116.4 (2012): 940-945.

12.	 Nuamtanung Y., et al. “Effects of meditation on the T-lymphocytes, B lymphocytes, NK cells production”. Kasetsart Journal - Natural 
Science 39 (2005): 660-665.

13.	 Michael FJ., et al. “Acupuncture may stimulate anticancer immunity via activation of natural killer cells”. Evidence-Based Complementary 
and Alternative Medicine 2011 (2011): 481625.

14.	 Arora S and BhattacharJee J. “Modulation of immune responses in stress by yoga”. International Journal of Yoga 1.2 (2008): 45-55.

15.	 Jonsdottir IH. “Special feature for the olymphics: Effects of exercise on the immune system”. Immunology and Cell Biology 78.5 (2000): 
562-570.

16.	 Jose RI., et al. “Levels of immune cells in transcendental meditation practitioners”. International Journal of Yoga 7.2 (2014): 147-151. 

17.	 Naghmeh HA., et al. “Biotransformation of beta-endorphin and possible therapeutic - frontiers”. Frontiers in Pharmacology 5 (2014): 
18.

18.	 Saba GC. “The immune-endocrinal system: Hormones, receptors and endocrine function of immune cells - The packed transport 
theory”. Advances in Neuroimmunebiology 1.1 (2011): 71-85.

19.	 Bardt J., et al. “Music interventions for improving psychological and physical outcomes in cancer patients”. Cochrane Database of 
Systematic Reviews 15.8 (2016): CD006911.

20.	 Kiecolt-Glaser JK., et al. “Yoga’s impact on inflammation, mood, and fatigue in breast cancer survivors A randomized controlled trial”. 
Journal of Clinical Oncology 32.10 (2014): 1040-1049.

21.	 Nani M., et al. “The effect of mind-body therapies on the immune system-Meta analysis”. PLos One 9.7 (2014): e100903.

22.	 Priyadarshini S and Palok A. “Effects of psychological stress on innate immunity and metabolism in humans: A systematic analysis”. 
Plos One 7.9 (2012): e43232.

23.	 Adam SPB., et al. “Understanding endorphins and their importance in pain management”. Hawaii Medical Journal 69.3 (2010): 70-71.

24.	 Fancourt D., et al. “The psychoneuroimmunological effects of music: A systematic review and a new model”. Brain, Behavior, and 
Immunity 36 (2014): 15-26.

25.	 Sedlmeir P., et al. “The psychological effects of meditations: A meta-analysis”. Psychological Bulletin 138.6 (2012): 1139-1171.

26.	 Dipak K S., et al. “Regulation of cancer progression by Beta-endorphin neuron”. Cancer Research 72.4 (2012): 836-840.

27.	 Zhang C., et al. “Beta endorphin cell therapy for cancer prevention”. Cancer Prevention Research (Philadelphia, Pa.) 8.1 (2015): 56-67.

28.	 Shrihari TG. “Dual role of inflammatory mediators in cancer”. Ecancermedicine 11 (2017): 721-730.

29.	 Shrihari TG. “Quantum healing - A novel current concept of holistic healing”. International Journal of Complementary and Alternative 
Medicine 10.2 (2017): 00329.

30.	 Ljudmilastojanovich. “Stress and autoimmunity”. Autoimmunity Reviews 9.5 (2010): 271-276.

31.	 Stojanovich L and Marisavijevich D. “Stress as a trigger of autoimmune disease”. Autoimmunity Reviews 7.3 (2008): 209-213.

https://pubmed.ncbi.nlm.nih.gov/22357347/
https://li01.tci-thaijo.org/index.php/anres/article/view/243430
https://li01.tci-thaijo.org/index.php/anres/article/view/243430
https://pubmed.ncbi.nlm.nih.gov/21785626/
https://pubmed.ncbi.nlm.nih.gov/21785626/
https://pubmed.ncbi.nlm.nih.gov/21829284/
https://pubmed.ncbi.nlm.nih.gov/11050537/
https://pubmed.ncbi.nlm.nih.gov/11050537/
https://pubmed.ncbi.nlm.nih.gov/25035626/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3928545/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3928545/
https://content.iospress.com/articles/advances-in-neuroimmune-biology/nib007
https://content.iospress.com/articles/advances-in-neuroimmune-biology/nib007
https://pubmed.ncbi.nlm.nih.gov/27524661/
https://pubmed.ncbi.nlm.nih.gov/27524661/
https://pubmed.ncbi.nlm.nih.gov/24470004/
https://pubmed.ncbi.nlm.nih.gov/24470004/
https://pubmed.ncbi.nlm.nih.gov/24988414/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3446986/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3446986/
https://pubmed.ncbi.nlm.nih.gov/20397507/
https://pubmed.ncbi.nlm.nih.gov/24157429/
https://pubmed.ncbi.nlm.nih.gov/24157429/
https://pubmed.ncbi.nlm.nih.gov/22582738/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3288320/
https://pubmed.ncbi.nlm.nih.gov/25403848/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5336391/
https://medcraveonline.com/IJCAM/quantum-healing---a-novel-current-concept-of-holistic-healing.html
https://medcraveonline.com/IJCAM/quantum-healing---a-novel-current-concept-of-holistic-healing.html
https://pubmed.ncbi.nlm.nih.gov/19931651/
https://pubmed.ncbi.nlm.nih.gov/18190880/


Endorphins-A Curative Medicine

05

Citation: Shrihari TG. “Endorphins-A Curative Medicine”. EC Dental Science 22.12 (2023): 01-05.

32.	 Adeodu OO., et al. “Plasma and cerebrospinal fluid beta-endorphin levels show a strong association in children with cerebral malaria”. 
Journal of Pediatric Neurosciences 13.4 (2018): 416-422.

33.	 Olson KM., et al. “Novel molecular strategies and targets for opioid drug discovery for the treatment of chronic pain”. Yale Journal of 
Biology and Medicine 90.1 (2017): 97-110.

34.	 Stefano GB., et al. “Opioid and opiate immunoregulatory processes”. Critical Reviews in Immunology 37.2-6 (2017): 213-248.

35.	 Remesic M., et al. “Cyclic opioid peptides”. Current Medicinal Chemistry 23.13 (2016): 1288-1303. 

36.	 Gein SV. “Dynorphins in regulation of immune system functions”. Biochemistry (Moscow) 79.5 (2014): 397-405.

37.	 Giri AK and Hruby VJ. “Investigational peptide and peptidomimetic μ and δ opioid receptor agonists in the relief of pain”. Expert 
Opinion on Investigational Drugs 23.2 (2014): 227-241.

38.	 Yoo JH., et al. “The endogenous opioid system in cocaine addiction: what lessons have opioid peptide and receptor knockout mice 
taught us?” British Journal of Pharmacology 166.7 (2012): 1993-2014.

39.	 Rodriguez FD and Coveñas R. “Targeting opioid and neurokinin-1 receptors to treat alcoholism”. Current Medicinal Chemistry 18.28 
(2011): 4321-4334. 

40.	 Gentilucci L., et al. “Peptides and peptidomimetics in medicine, surgery and biotechnology”. Current Medicinal Chemistry 13.20 
(2006): 2449-2466.

41.	 Brownson EA., et al. “Effect of peptidases at the blood brain barrier on the permeability of enkephalin”. Journal of Pharmacology and 
Experimental Therapeutics 270.2 (1994): 675-680.

42.	 Deakin JF., et al. “Influence of N-terminal acetylation and C-terminal proteolysis on the analgesic activity of beta-endorphin”. 
Biochemical Journal 189.3 (1980): 501-506.

43.	 Hutchinson MR., et al. “Non-stereoselective reversal of neuropathic pain by naloxone and naltrexone: involvement of toll-like receptor 
4 (TLR4)”. European Journal of Neuroscience 28.1 (2008): 20-29.

44.	 Jaba I., et al. “Variation in the analgesic activity of opioid peptide fragments in correlation with the amino acidic sequence”. Central 
European Journal of Medicine 2 (2007): 417-429. 

45.	 Kovalitskaya YA and Navolotskaya EV. “Nonopioid effect of β-endorphin”. Biochemistry (Moscow) 76.4 (2011): 379-393.

46.	 Morgan M., et al. “Dynorphin A 1-17 biotransformation in inflamed tissue, serum and trypsin solution analysed by liquid 
chromatography-tandem mass spectrometry”. Analytical and Bioanalytical Chemistry 404.10 (2012): 3111-3121.

47.	 Reed B., et al. “Extracellular biotransformation of β-endorphin in rat striatum and cerebrospinal fluid”. Journal of Neuroendocrinology 
20.5 (2008): 606-616.

48.	 Rittner HL., et al. “Pain and the immune system”. British Journal of Anaesthesia 101.1 (2008): 40-44.

49.	 Schreiter A., et al. “Pain inhibition by blocking leukocytic and neuronal opioid peptidases in peripheral inflamed tissue”. FASEB 
Journal 26 (2012): 5161-5171.

Volume 22 Issue 12 December 2023
©All rights reserved by Shrihari TG.

https://pubmed.ncbi.nlm.nih.gov/30937082/
https://pubmed.ncbi.nlm.nih.gov/30937082/
https://pubmed.ncbi.nlm.nih.gov/28356897/
https://pubmed.ncbi.nlm.nih.gov/28356897/
https://www.dl.begellhouse.com/journals/2ff21abf44b19838,069604365dd5c794,2baa0c2359a82fc4.html
https://pubmed.ncbi.nlm.nih.gov/27117332/
https://pubmed.ncbi.nlm.nih.gov/24954590/
https://pubmed.ncbi.nlm.nih.gov/24329035/
https://pubmed.ncbi.nlm.nih.gov/24329035/
https://pubmed.ncbi.nlm.nih.gov/22428846/
https://pubmed.ncbi.nlm.nih.gov/22428846/
https://pubmed.ncbi.nlm.nih.gov/21861818/
https://pubmed.ncbi.nlm.nih.gov/21861818/
https://pubmed.ncbi.nlm.nih.gov/16918365/
https://pubmed.ncbi.nlm.nih.gov/16918365/
https://pubmed.ncbi.nlm.nih.gov/7915319/
https://pubmed.ncbi.nlm.nih.gov/7915319/
https://pubmed.ncbi.nlm.nih.gov/6260082/
https://pubmed.ncbi.nlm.nih.gov/6260082/
https://pubmed.ncbi.nlm.nih.gov/18662331/
https://pubmed.ncbi.nlm.nih.gov/18662331/
https://link.springer.com/article/10.2478/s11536-007-0036-0
https://link.springer.com/article/10.2478/s11536-007-0036-0
https://pubmed.ncbi.nlm.nih.gov/21585314/
https://pubmed.ncbi.nlm.nih.gov/23001306/
https://pubmed.ncbi.nlm.nih.gov/23001306/
https://pubmed.ncbi.nlm.nih.gov/18363801/
https://pubmed.ncbi.nlm.nih.gov/18363801/
https://pubmed.ncbi.nlm.nih.gov/18397920/
https://faseb.onlinelibrary.wiley.com/doi/abs/10.1096/fj.12-208678
https://faseb.onlinelibrary.wiley.com/doi/abs/10.1096/fj.12-208678

