
Research Article Open Access

Imam, J Pain Relief 2022, 11:2

Commentary Open Access

Journal of Pain & Relief
Jo

ur
nal of Pain & Relief

ISSN: 2167-0846

Volume 11 • Issue 2 • 1000426J Pain Relief, an open access journal

Introduction 
The sympathetic nervous system (SNS), neuro-endocrine system, 

and immunological system, as well as emotions, all respond to pain 
through complex and linked physiological mechanisms.  

Description
Sympathetic Nervous System

The SNS is involved in the body's rapid response to emergencies, 
such as severe and acute pain; the 'fight or flight' response is the body's 
response to pain or panic. The SNS causes brainstem cells that govern 
descending pain mechanisms to discharge noradrenaline, serotonin, 
and endogenous opioids into the dorsal horn when it is activated. 

Because sympathetic nerves have stimulating effects on the heart 
(enhancing circulation) and respiratory system, the SNS is concerned 
with the control of vascular tone, blood flow, and blood pressure 
(increasing oxygen intake). As a result, pain raises heart rate, blood 
pressure, and breathing rate. Ischemic damage can occur if these 
physiological responses are sustained, especially in a person with low 
physiological reserves [1]. 

The SNS also inhibits digestion by lowering or stopping the secretion 
of digestive enzymes in the alimentary canal and peristaltic activity in 
the gut wall. As a result of the pain, the body's capacity to digest food 
is harmed, which can result in nausea, vomiting, or constipation [2]. 

Neuro-Endocrine System
The pituitary gland, located near the base of the hypothalamus, 

connects the endocrine and neurological systems. Some of the body's 
pain responses are mediated by the nervous and endocrine systems, 
primarily through the hypothalamic-pituitary-adrenocortical (HPA) 
axis and the sympathomedullary pathway, and involve the release of 
mediators like cortisol, adrenaline, and noradrenaline, as well as growth 
factors and cytokines. 

Adrenaline, noradrenaline and cortisol

Pain increases the creation of corticotrophin-releasing hormone 
(CRH) in the hypothalamus, which is then transported to the anterior 
pituitary gland, where it activates the SNS and stimulates the production 
of adrenocorticotrophic (ACTH). The SNS also causes the adrenal 
medulla to secrete adrenaline and noradrenaline, both of which have 
different effects. 

ACTH travels through the bloodstream to the adrenal cortex, 
where it stimulates the production of cortisol, which mobilises glucose 
and functions as an anti-inflammatory by suppressing prostaglandin 
formation [3]. Cortisol levels in the blood act as a feedback mechanism 
to the hypothalamus, preventing excessive release. 

When this process is working properly, it decreases discomfort and 
prevents the inflammatory response from spiralling out of hand. Long-
term pain and stress, on the other hand, can impair the body's ability to 
control inflammation. The continual synthesis of cortisol under long-
term stress and/or pain causes glucocorticoid receptor resistance. As 

a result, input to the hypothalamus is disrupted, and cortisol loses its 
ability to modulate inflammation. Inflammatory mediators are found 
in increased concentrations in the blood of some persons with chronic 
pain, which can lead to despair, anxiety, and sleep issues [4]. 

Growth hormone

Growth hormone (GH), which is produced by the anterior pituitary 
gland, has a direct impact on cellular activity as well as protein, 
carbohydrate, and fat metabolism. Pain causes a rise in GH secretion, 
which leads to an increase in blood glucose levels and insulin resistance 
[5]. Muscle weakness and exhaustion are indications of a GH shortage, 
which are also symptoms of the pain syndrome fibromyalgia. GH levels 
have been discovered to be lower in people with fibromyalgia, and GH 
treatment has improved pain and quality of life [6]. 

Cytokines

A range of peripheral cells local to the lesion (including 
macrophages, fibroblasts, and monocytes) as well as cells in the dorsal 
horn of the spinal cord and brain generate cytokines in response 
to injury and pain (glial cells). Tumour necrosis factor alpha (TNF), 
nerve growth factor (NGF), interleukin 6 (IL-6) and interleukin 1 beta 
(IL-1) are all pro-inflammatory cytokines. Interleukin 10 (IL-10) and 
interferon alpha (IFN) are anti-inflammatory cytokines. 

TNF and IL-1 sensitise sensory nerve terminals and stimulate the 
generation of unpleasant mediators shortly after an injury (for example, 
substance P). They promote the production of pain neurotransmitters 
(such as substance P, CGRP, and glutamate) in the spinal cord and 
increase the number of receptors for these molecules on secondary 
neurons. 

TNF and IL-1, on the other hand, decrease the activity of cells that 
help to suppress pain (interneurons that produce GABA and glycine). 
As a result, they play a significant role in pain amplification. Pro-
inflammatory cytokines also stimulate the hypothalamus, stimulating 
the HPA axis and generating fever; however, anti-inflammatory 
cytokines like IL-10 and IFN counteract this effect. This is a complicated 
relationship that is influenced by the pain's circumstances [7]. 

Conclusion
The first clinical trials of anti-TNF medications were undertaken in 

the 1990s, and blocking the activity of pro-inflammatory cytokines can 
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have profound impacts on pain. Monoclonal antibodies and biologics 
have been demonstrated to be effective in the treatment of a variety of 
painful disorders [8,9] - a significant step forward in the treatment of 
difficult pain. 

Acknowledgement  

None

Conflict of Interest

None

References
1. Wei J, Rooks C, Ramadan R, Shah AJ, Bremner JD, et al. (2014) Meta-analysis 

of mental stress–induced myocardial ischemia and subsequent cardiac events 
in patients with coronary artery disease. Am J Card 114:187-192. 

2. Singh P, Yoon SS, Kuo B (2016) Nausea: a review of pathophysiology and 
therapeutics. Therap Adv Gastroen 9:98-112.  

3. Hannibal KE, Bishop MD (2014) chronic stress, cortisol dysfunction, and pain: 
a psych neuroendocrine rationale for stress management in pain rehabilitation. 
Physical therapy 94:1816-1825. 

4. Gerdle B, Ghafouri B, Ghafouri N, Bäckryd E, Gordh T (2017) Signs of ongoing 
inflammation in female patients with chronic widespread pain: a multivariate, 
explorative, cross-sectional study of blood samples. Med 96.  

5. Greisen J, Juhl CB, Grøfte T, Vilstrup H, Jensen TS, et al. (2001) Acute pain 
induces insulin resistance in humans. ASA 95:578-584.  

6. Cuatrecasas G, Alegre C, Fernandez-Solà J, Gonzalez MJ, Garcia-Fructuoso 
F, et al. (2012) Growth hormone treatment for sustained pain reduction and 
improvement in quality of life in severe fibromyalgia. Pain 153:1382-1389.  

7. Elliott MJ, Maini RN, Feldmann M, Kalden JR, Antoni C, et al. (1994) 
Randomised double-blind comparison of chimeric monoclonal antibody to 
tumour necrosis factor α (cA2) versus placebo in rheumatoid arthritis. The 
Lancet 344:1105-1110.  

8. Zheng S, Hunter DJ, Xu J, Ding C (2016) Monoclonal antibodies for the 
treatment of osteoarthritis. Expert opinion on biological therapy 16:1529-1540. 

9. Chessell IP, Dudley A, Billinton A (2012) Biologics: the next generation of 
analgesic drugs? Drug discovery today 17:875-879.

https://linkinghub.elsevier.com/retrieve/pii/S0002914914010364
https://linkinghub.elsevier.com/retrieve/pii/S0002914914010364
https://linkinghub.elsevier.com/retrieve/pii/S0002914914010364
https://journals.sagepub.com/doi/10.1177/1756283X15618131
https://journals.sagepub.com/doi/10.1177/1756283X15618131
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=chronic+stress%2C+cortisol+dysfunction%2C+and+pain%3A+a+psych+neuroendocrine+rationale+for+stress+management+in+pain+rehabilitation.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=chronic+stress%2C+cortisol+dysfunction%2C+and+pain%3A+a+psych+neuroendocrine+rationale+for+stress+management+in+pain+rehabilitation.&btnG=
https://journals.lww.com/md-journal/Fulltext/2017/03030/Signs_of_ongoing_inflammation_in_female_patients.17.aspx
https://journals.lww.com/md-journal/Fulltext/2017/03030/Signs_of_ongoing_inflammation_in_female_patients.17.aspx
https://journals.lww.com/md-journal/Fulltext/2017/03030/Signs_of_ongoing_inflammation_in_female_patients.17.aspx
https://pubs.asahq.org/anesthesiology/article/95/3/578/39499/Acute-Pain-Induces-Insulin-Resistance-in-Humans
https://pubs.asahq.org/anesthesiology/article/95/3/578/39499/Acute-Pain-Induces-Insulin-Resistance-in-Humans
https://journals.lww.com/pain/Abstract/2012/07000/Growth_hormone_treatment_for_sustained_pain.12.aspx
https://journals.lww.com/pain/Abstract/2012/07000/Growth_hormone_treatment_for_sustained_pain.12.aspx
https://linkinghub.elsevier.com/retrieve/pii/S0140673694906289
https://linkinghub.elsevier.com/retrieve/pii/S0140673694906289
https://www.tandfonline.com/doi/abs/10.1080/14712598.2016.1229774?journalCode=iebt20
https://www.tandfonline.com/doi/abs/10.1080/14712598.2016.1229774?journalCode=iebt20
https://linkinghub.elsevier.com/retrieve/pii/S1359644612000864
https://linkinghub.elsevier.com/retrieve/pii/S1359644612000864

	Title
	Corresponding Author

