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AUTONOMIC NERVOUS SYSTEM

Profesor:  Dr. Maltez

In the sympathetic ganglion you identify an interneuron.  This is only present in the sympathetic division, not parasympathetic.  This neuron releases dopamine neurotransmitter.  Therefore, this interneuron is a dopaminergic fiber.  This cell is also called small intesely fluorescent.

The parasympathetic (PS) system is craniosacral.  Part of the PS system is in the brainstem, therefore its called "cranio"scral.  The question for this aspect in the PS system is that you identify each nuclei that is located in the brainstem.  You begin in the midbrain, the edinger westphal nucleus, which gives rise to the preganglionic PS fibers that run through the CNIII, which contains GVE from the Edinger Westphal Nucleus.  The CNIII is part of the pyramidal system.  The fiber presents the relay on the level in the ciiary ganglion.  The ciliary ganglion forms the PS postganglionic neuron, and the fibers run through the branches, the ophthalmic nerve and represents the ciliary nerve, ophthalmic branch of the CNV, and supplies the pupilary sphincter and ciliary muscle.  This produces miosis.  Pupilar reflex.  And the ciliary muscle is associated with the accomodation which acts on the lens.

Okay, the question is, which is the afferent fiber for this nucleus, the edinger westphal.  Unipolar neurons of the retina make the synapse with edinger westphal.  These retinal neurons receive light stimuli which cause pupilar reflex and accomodation.  What other system?  Hypothalamus.  The anterior nucleus of the hypothalamus is associated with the PS system.

The next nucleus is the nucleus associated with CNVII that you identify in the pons as the superior salivatory nucleus.  The rostral portion of the superior salivatory nucleus is the lacrimal nucleus, and the caudate portion is the superior salivatory nucleus.  The fibers in the lacrimal function will make a synapse in the pterygopalatine ganglion, then to the zygomatic nerves, then to the lacrimal nerves of the CNV1 and supplies the lacrimal gland, producing lacrimal secretion and mucous secretion from the nose.  And for the salivation fibers that supply the submandibular and sublingual glands, the synapse occurs in the submandibular ganglion.  You remember that it runs with the CNVII, and then passes to the Chorda Typani, then passes to the lingual nerve, branch of the CNV3, and then passes to the submandibular ganglion.  It stimulates secretion by these two glands.

There are two nuclei in the medulla:  1) inferior salivatory nucleus, which is associated with the CNIX.  This nerve passes to the otic ganglion and then continue to the paratid gland.  Also there is the dorsal motor nuclei, the main PS nucleus, that supplies the major part of the viscera, in the thorax and abdominal region.  These neurons form the dorsal motor nucleus reach the intramural neurons in the walls of the viscera.

In the spinal cord, you see the sacral PS fibers which run through the pelvic splanchnic nerves and they have synapses in the walls of the viscera, which corresponds to the hindgut (left segment of transverse colon, descending colon, sigmoid, rectum.  It also supplies the bladder, erectile tissue.

The sympathetic (Sym) system is in the thoracolumbar region of the spinal cord.  There are never sympathetic nerves projecting from nuclei in the brainstem.  You identify it between T1 and L2.  Some authors say L3.  In Fick's book, they say T1-L3, but in general it is T1-L2.  Along to the spinal cord, you see the nomenclature of gray matter with lateral horn, which corresponds to the intermediate substance.  The lateral side of the intermediate substance, the nomenclature of the nuclear column is intermediate lateral column.  That represents the intermediate lateral column, that forms the sympathetic column in the spinal cord.  This gives rise to the sympathetic column by passing through the ventral root of the spinal cord.  When they pass through the ventral root, the axons run to the spinal nerve, and then they exit the spinal nerve and pass to the white communicating ramus.  This axon can return to the spinal nerve via the gray communicating ramus, or by passing the preganglionic fiber passing to the ganglion, and has synapsis.

There are two types of ganglions, either with the paravertebral or collateral ganglions, or the prevertebral ganglions. Of the paravertebral ganglions, there are 3 cervical, 12 throacic, 5 lumbar, 5 sacral ganglions.  The other groups of the sym ganglion are prevertebral sym ganglion, like celiac, superior and inferior mesenteric, aorticorenal ganglions.

The sympathetic chain ganglia (paravertebral ganglia) is found from T1-L2 and innervates the smooth muscle or moified cardiac muscle and glands of body wall and limbs, head and thoracic viscera, and blood vessels of the limbs.

The prevertebral ganglia (celiac, aorticorenal, super mesenteric ganglia) is found in the thoracic splanchnic nerve from T5 - L2, and innervates the smooth msucle and glands of the foregut and midgut.

The prevertebral ganglia, such as the inferior mesenteric, and pelvic ganglia, come from the lumbar splanchnic nerves in L1, 2, will innervate the smooth muscle and glands of the pelvic viscera and hindgut.

With respect to the visceral afferent fibers is the reflex, however, also the viscera afferent fibers convey the pain, visceral pain.  All sympathetic and PS contain both GVA and GVE.  The CNX contains both.  And what is located the group of the cells.

The Visceral Afferent Fibers and Pain.  We will observe the GVA fibers and innervated structures.  The GVA cell bodies are found in the dorsal root ganglia, inferior ganglia of the CNIX, X, and geniculate ganglion of CNVII.

GVA pain fibers are found in the white communicating rami.  Accompany sympathetic nerves exclusively.  Have their cell bodies in the dorsal root ganglia of the thoracolumbar region.

GVA reflex fibers accompany both Sym and PS nerves, terminating centrally in the solitary nucleus (ie gag reflex).

Carotid sinus is a slight dilation of the common carotid artery at the bifurcation:  it contains baroreceptrs, which , when stimuulated, cause bradycardia and a decrease in blood pressure.  Is innervated by GVA fibers from CNIX.

Carotid body (glomus caroticum).  is a small structure located just above the bifurcation of the common carotid artery; it contains chemoreceptors that respond to CO2, O2, and pH levels.  Is innervated by GVA fibers from CNIX, X.

Visceral pain results fromthe following conditions:

1. Distension of any viscus

2. Spasms of strong contractions, especially when accompanied by ischemia.  Can have small intestine necrosis creating pain.

3. Mechanical stimulation, especially when the organ is hyperemic.

4. Myocardial ischemia with the release of kinins.

Referred visceral pain is the false reference or localization of a painful visceral stimulus to a somatic dermatome of the same spinal cord segment.  Can be explained by the convergence-projection mechanism.

For example:

1.  For example, in angina pectoris, painful impulses from the myocardium are projected to sensory dorsal horn relay neurons of thoracic segments T1-4.  These same relay neurons also receive cutaneous input from their corresponding dermatomes.

2.  Painful impulses are projected to the somesthetic cortex via the spinothalamic and thalamocortical tracts.  These impulses are misperceived as coming from nociceptors of the left chest (T2-T4) and radiating down the left arm (T1-2).

