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			Mini Review

			Historically, the Autonomic Nervous System (ANS) has been interpreted as all sympathetic tone or all parasympathetic tone with not much of a balance involved between the two. The view of the ANS may stem from how medical students learn the physiology of this system as “Fight or Flight” or “Feed and Breed”, with no overlap between the two concepts, or view of the system as being complex and integrated with other body systems. 

			 Anatomically, the sympathetic nervous system is composed of pathways that originate in neurons in cell bodies located from the first thoracic to the second lumbar vertebra. In contrast, the parasympathetic nervous system is composed of pathways that originate in neurons in cell bodies originating in the head region, including midbrain and medulla, and sacral portions of the spinal cord. Acetylcholine is the predominant neurotransmitter for parasympathetic postganglionic nerve endings where norepinephrine is the predominant neurotransmitter for the sympathetic postganglionic nerve endings [1].

			Parasympathic effect is further developed by fibers around the arcuate nucleus that project into the Periaqueductal Grey matter (PAG). These cells are activated when parasympathetic effect is prevalent and release endocannabinoid like substances, furthering relaxation and downregulating pain in the dorsal horn [2-4]. We cannot forget the hormonal effects as a result of adrenal gland on this system, through the hypothalamic-pituitary-adrenal axis. The HPA axis is normally activated under stress and in response to pain in order to maintain homeostasis of the basal system. The adrenomedually system is also important in the role of homeostasis [5]. The central components of this system are located in the hypothalamus and the brain stem. The system is activated by many blood born signals, including cytokines 

produced by immune- mediated inflammatory reactions such as tumor necrosis factor alpha, interleukin-1, and interleukin-6 [6].

			While many students perceive the ANS as a simple ‘on or off’ mechanism, it is extremely complex and has many influencing factors, including the hormonal system, which modulate our ability to function and find homeostatsis. One author discusses the “hypothalamic-pituitary-endocrine- autonomic- ganglionic nervous system that does not think for itself” and is often responsible for a “mass sympathetic discharge” effect [7]. In addition, so much of chronic disease affects the ANS and the patient’s ability to find homeostasis it behooves us to understand this system in more depth. Decreased Heart Rate Variability (HRV) is a known physiologic effect of hypersympathetic tone. HRV is mediated through preganglionic sympathetic and parasympathetic neurons innervating the heart via the stellate ganglia and the vagus nerve respectively [8,9]. Parasympathetic influence on HRV is primarily mediated via the vagus nerve and is primarily responsible for the rapid changes in fluctuations in respiratory sinus arrhythmia and high frequency HRV. Sympathetic neural activity can alter cardiac HRV only slightly beat to beat. Reduced HRV is an indicator of cardiac risk and death from all causes [10]. It has also been linked to anxiety and emotional disorders in children [11,12].

			For all these reasons, isn’t about time that we give the ANS its due respect and stop teaching the oversimplified version that becomes embedded in the consciousness of students for their future careers. It is a complex and beautiful system that requires a deep dive into multiple systems to understand appropriately, and should be revisited often as the underlying cause of chronic dysfunctions.
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