NEUROANATOMY NOTES 8/19/99

RETICULAR SYSTEM

Profesor:  Dr. Martinez Sandoval

Neuroanatomy Final Exam.  Based on Fick's BRS and Young and Young vestibuloreticular and oculo systems.

Exam topics:

Cerebral Cortex.

Lesions of the Brainstem:  Medial Pontine, Weber, Wallenberg.  Which of the following will be seen in the medial pontine syndrome.  Which of the following structures is least like participating in the PICA syndrome.  Which of the following corresponds to pathways, not nuclei, affected in the PICA syndrome.  So if you know perfectly the PICA syndrome, you can answer any of these questions.

Spinal cord.  You should know the drawings of the spinal cord, and know which symptoms result from a lesion in this region.

Thalamus v. Hypothalamus:  Know the drawings very well.  Especially the drawing with the thalamus pathways afferent/efferent.

There may be six questions from each of these topics.  What is the origin of the remaining questions?  The drawings, you must answer 2-3 in each drawings.  In the remaining questions are from the first two chapters, the one in the macroscopic anatomy, including the blood vessels, branches of the main arteries, and then the pathways, auditory pathways, vestibular pathways and its nuclei, what is the location of the 3rd order neuron for the pain/temperature pathways, what is the difference between the anterior and posterior cerebellar syndromes.  What happens in cerebellar disease.  You have a lot of pathways, the ventromedial, reticulospinal, tectospinal, etc.  Also brainstem nuclei, many f them will be discussed today.  Know proper names that he gave.  Wernicke, Forrel, Spitzge.

There are 3 columns of nuclei in the brainstem.  These nuclei are not perfectly delimited.  This is a gross representation.  But that does not mean that this nucleus is only here.  You may have different nuclei here, whose functions are the same.  But this is where the nuclei are located.

The 3 columns of nuclei in the brainstem:

1. Medial column or Raphe Nuclei. Most medial of all nuclei.

2. Lateral or Intermediate column.

3. Ventrolateral column.  most lateral of all nuclei.

You can see these transverse cross sections.  He points out the medulla and the midline, and immediately on each side, one on the opposite here, you can see one here, and another nucleus here.  Well, this belongs to the left side, and you can see another whiteish strcture here.  This exemplifies the left raphe nuclei that belongs to the medulla, lying on each side of the midline.  Sometimes, macroscopically, you cannot identify the nuclei, and you need a special type of chemistry to show it.  Raphe magnus is another part of the nuclei, which is also on the both sides of the brainstem.  The Raphe nuclei lie on each side of the midline.

He shows a sagittal view.  Here is the medial view of the raphe nucleus. There are many nuclei in this raphe column:   Raphe pallidus.  Obscurus raphe.  raphe magnus.  These three will project descending information to the spinal cord.  Neurons from these three nuclei will send descending axons to the spinal cord. These axons release serotonin to inhibit pain.  These are endorphin cells.  Which of the following inhibit pain?  pallidus, obscurus, raphe.  raphe pontis.  superior central raphe.  raphe dorsalis.  These 3 are ascending axons to hypothalamus and limbic system to relay the sensory information dealing with pain, temperature also.  These centers also release enkephalins that will also reduce or inhibit pain pathways. So the main neurotransmitter in the Raphe nuclei will be serotonin.  bcd - brachium conjungtivum decussation, where wernicke decussation occurs in the superior cerebellar peduncle.  trochlear nucleus at level inferior colliculus.  oculomotor nucleus at level of superior colliculus.  Ths larger nucleus here, that lies near the oculomotor nucleus, is the edinger westphal nucleus.

The small groups of nuclei are intermingled in the region of the medial lemniscus.  Do you remember this horizontal section, and then immediately behind is the medial lemniscus. In that region intermingled, you have the parareticular nucleus of the medulla.  Also the Nucleus reticulares gigantocellular or magnocellular.  Pontis oralis and pontis caudales.

There are fibers sent to the cerebellum, so reticulocerebellar axons for pain temperature pathways.  Ascending pain pathways, descending collateral pathways.  Synaptic connections.  So now the cerebellum receives information about the pain, in order to keep the coordination of muscles in the response to pain.  gigantcellular nucleus.  Do you recall the term lateral reticulo spinal tract?  That tract had the control of posture of antigravitational muscles.  The most important tract that supplies extensor muscles from the neck down, lateral reticulospinal.  Well, the gigantcellular nucleus is the origin for this tract.  This inhibits flexors.  This is the main tract that controls posture and balance in antigravitational muscles.  To keep the posture.  Pontes caudalis and orales.  the Pontine spinal reticular tract, or medial reticulo spinal tract.  This is the main tract that controls the reflex movements that occur between the head and the neck.  Also to keep posture and balance.  There are another two, but I'm not going to mention them.

Then we have the last group, the ventrolateral region, the most lateral of all groups.  This is the autonomic control center.  All nuclei that you will see there are autonomic sympathetic nuclei.  So that means that all these nuclei in general will be related with epinephrine (Epi), and norepinephrine (NE).  These regions in the brainstem, medulla, pons, etc will have different regions of this column.  There are different arteries that supply this region.  This is not the only region of autonomic systems.  Look at the projection of this elongated "S-shaped" solitary nucleus.  That is the projection of the solitary nucleus, that extends between the junction of the spinal cord and medulla, all the way up the medulla and it even reaches the level of the pons.  It is 3 cms in length.  the lower 5/6ths is the solitary nucleus proper, where all GVA from visceri will finish.  The upper 1/6 is the gustatory nucleus of naggot for the SVA or taste afference from the CNVII, IX, and X.  There it is the solitary nucleus.

The ventrolateral nucleus is here immediately in front of the solitary nucleus.  The ventrolateral nucleus, in the medulla.  Well that nucleus is the one that if you stimulate, you know that its considered to be one of the cardiovascular, respiratory, and GI centers.  That nucleus is classical, the one that you studied in your physiology course.  The origin is the ventrolateral reticular nucleus of the medulla.  So now, nausea vomiting, sensations from visceri lie in cells in this region.

Forget about these ones, I just put these 3 nuclei here as reference.  This nucleus is divided into three parts, the ambiguus nucleus, which is the anterior boundary of the ventrolateral nucleus.  Dr. Martinez will publish this book on March 3, the anniversary of the university.  That will be called Neuroscience by Dr. Sandoval Martinez.  (everyone cheers and whistles).

Parahigantocellular nucleus.  This is still in the ventrolateral column.  In general the same size.  I don't know why these anatomists keep changing names, instead of saying the entire ventrolateral nucleus is in the pons and medulla.  Then you get to this area.  We are finishing.

You are in the midbrain.  So now the first nucleus, okay that you can see, this will be like 5 different figures that correspond to all of these nuclei.  You will look in the sagittal section, and then look at other sagittal slices away from the midline to see the movement of the nuclei in the midbrain.  That most lateral nucleus should be pointed here.  That lateral structures corresponds to the lateral parabrachial nucleus.  We mentioned this in the midbrain.  Lateral parabrachial.  So now immediately next week, if I have this oval shaped concave structure, so the next step will be to put this strcture that comes from the cerebellum, entering through the superior cerebellar peduncle, entering through the brachium conjunctivum, and then it changes its route in order to cross.  So that's why you can only see the projection of the brachium conjunctivum at this point, but it should cover the lateral parabrachial nucleus.  after you place this brachium conjunctivum then you will have this one, this is medial to the brachium conjunctivum, and the most dorsal, this structure here, is called the locus ceruleus.  This locus ceruleus, which is the main, the unique, main nucleus, that provides the highest and most important noradrenergic innervation to all structures in the CNS, that you can find in the medulla, pons, midbrain, limbic system, spinal cord, and the funny thing is the locus cerleus, with this structure here, with all its projections, has close to 30,000 cells.  But with only 30,000 cells, the locus ceruleus controls the entire noradrenergic innervation of all brain structures.  The locus ceruleus destroyed with age, the same things that occurs with the nucleus acumbens and the substantia nigra. These three nuclei are all lost.  This is active in the wake/sleep cycle.  The alertness versus the sleep cycles.  This structure is involved with this.

this controls the alertness of the body.  And finally the other nucleus will be this in blue, this area as you can see here, but it is more medial, the locus ceruleus, then in front is the medial parabrachial nucleu.  So, these 3 nuclei are around the brachium conjunctivum.  One lateral, one medial parabrachial, and nucleus cerulus.  Medial parabrachial is for taste afference from the nucleus of naggot.  Then the last nucleus is this one, very elongated, more anteriorly placed.  What do you think the name of this nucleus is, just anterior to the bracium conjunctivum?  Collicer Fuse nucleus.  This is an elongated nucleus, very beautiful.  All of this will be 3-D in the Neuroscience book.  Now, they are preparing for the CD rom, the drawings.  So you can see this in the future.  So, this is the area in the midbrain.  This is what we have already seen.  This nucleus produces Ach, but we don't need to know it.  The red nucleus, that we already know.  So, these are the most important reticular nucleus.

How many are going to be on the exam.  All of them.  We mentioned before, all of these columns.  The only new ones, is the Raphe nuclei.  Serotonergic descending for pain.
