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Slide #80

1. MLF: The MLF interconnect the vestibular (VIII) and oculomotor (III, IV, VI) systems using ascending and descending axons to provide for conjugate and consensual eye movements that are linked with vestibular input. The MLF interconnects the oculomotor nuclei (III, IV, VI).

Horizontal eye movements are coordinated via the abducens nucleus to the contralateral MLF.  The MLF then immediate decussates at the level of the abducens and ascend to the oculomotor nucleus to medial rectus motoneurons.

A person with a unilateral (let’s say left) infarct destroying the MLF would manifest as a loss in left medial rectus innervation (from the right abducens nucleus); should they look to the right, their intact and functioning right eye will move right and your left will remain steady.
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However you there will be no deficits in looking straight ahead or to the left.  The person could still see (intact optic nerve), still blink (intact medial oculomotor innervation), and cry (intact greater petrosal nerve, CN VII).

2. Red Nucleus: The red nucleus is classified as a motor nucleus.  The red nucleus has two major subdivisions: the caudal magnocellular part gives rise to the rubrospinal tract and the rostral parvocellular part gives rise to the rubrothalamic tract.  In humans, the rubrospinal tract is very small and lesions have little effect.  This tract myelinates earlier in humans than the corticospinal tract. In lower mammals animals with intact rubrospinal tracts can still walk, even if their corticospinal tracts are severed.  The early myelination of this tract in humans is thought to be the reason why babies crawl before they walk.

The distinct red color of the red nucleus is imparted by iron, due to the high vascularization of this nucleus.  Lesions of the red nucleus (though they do not occur clinically in such a specific manner) would cause contralateral motor deficits.  The rubrospinal projections project to motoneurons in a very similar fashion to the corticospinal tract, and these two systems are though to act in concert.  Due to the older phylogeny of the spinal cord, the spinal part of the red nuclei projections probably evolved earlier than the cortical part.  Due to a lack of substantial cortex in reptiles, the red nucleus is probably much more well-developed than that of humans’. 

3. Substantia Nigra Pars Compacta

4. Substantia Nigra Pars Lateralis

5. Substantia Nigra Pars Reticulata: (See p. 84 of lab manual) Facilitation of the indirect pathway (striatum -> GPe -> STh +> GPi -> Thalamus +> cortex) will ultimately result in inhibition of thalmocortical excitation.  If you’re a betting person, let Brad know once the semester is over and he is no longer your GSI.  We sometimes play poker.  But not for real, of course.  We play for fake money.  Fake money that you get to take home at the end of the night.  And spend on fake things.

6. Anterior Pretectum: “These more dorsal parts receive input from retinal ganglion cells and project to the Edinger-Westphal nucleus of the preganglionic parasympathetic ocular motor column.  It is thus part of a reflex pathway concerned with pupillary constriction.”

7. Medial Geniculate Nucleus: This nucleus is associated with auditory functions, and it has an ordered tonotopic mapping.  The MGN could have multiple, parallel tonotopic maps for processing different aspects of a sound (frequency, intensity, timing, etc.).  This could be done via collateral fibers or different cellular layers.

8. Pulvinar: 1.extrafoveal retinal (Y and W) 2. deeper (motor) layer 3. tectospinal 4. cervical 5.  lateral 6. posterior parietal 7. reaching

Slide #72

1. dorsal 2. motor 3. red 4. primary

1. Corpus Callosum: Not all parts of the cortex project through the corpus callosum.  There is no cross communication between the motor hand, foot, face, and tail areas, nor are there callosal fibers between primary visual cortices.  Nor does the entire auditory cortex project through it.  The callosum is made up of axons from pyramidal cells.

2. Habenular Nucleus: The habenula is technically part of the epithalamus.  It's fun to say, too!  Ha-BEN-yoo-la.

3. Habenulopeduncular tract: This tract is also known as the fasciculus retroflexus of Meynert.  Don't you wish you could have something named after you?  Gosh, I sure do...

4. 3rd Ventricle

5. Posterior Hypothalamus: The posterior nucleus of the hypothalamus is responsible for sympathetic responses.  It would likely have connections with the anterior (parasympathetic) region of the hypothalamus, as the parasympathetic and sympathetic systems work against each other and in concert.  Damage to the posterior, sympathetic portion of the hypothalamus would allow the parasympathetic responses to run unchecked, causing homeostatic imbalance.

6. Mammillary Nuclei: 1. anterior 2. tegmentum 3. cingulate

7. Subthalamic Nucleus: (best seen on slide #62; should be small and dark, can't miss it!) Given the ventral location, this is likely a motor nucleus.  The subthalamic nucleus is part of the indirect basal nuclei pathway.  Destruction of this nucleus would lead to loss of facilitation of globus pallidus internal inhibition of the thalamus.  Due to this loss of inhibition, the net effect on striatothalamic excitability would be that the thalamus would no receive regulation of its facilitation of the cortex, leading to excess cortical excitation, or a positive sign.

8. Zona Incerta

9. Lateral Geniculate Nucleus: if you can fill in the blanks, you might just get candy!  If you don't, best to assume your GSI ate it all.

10. Ventroposteromedial Nucleus: 1. facial 2. main sensory 3. dorsal columns 4. lateral

The somatic sensory thalamus has two areas with at least two maps each for pain and temperature as well as proprioception in each.  There are analogous to the multiple maps of the auditory system; these parallel divergent maps allow for rapid, separated analysis for later, cortical convergence.  Not all parts of the face are represented equally, with the lips especially over-represented on the facial homunculus.

5. rapidly 6. slowly

11. Parafascicular Nucleus

Slide #62

1. Dorsal Medial Nucleus: The olfactory system contains no known “olfactotopy”.  Or maybe it should be “aromatopy”?  Hopefully not “stink-o-topy”.  Damage to the orbitofrontal cortex leads to pronounced social, behavioral, emotion, and decision-making disorders.  Damage to this region can effect EEG synchronization, plasma cortisol concentrations, and other abnormalities.

2. Central Medial Nucleus: The centromedian nucleus receives input from the reticular formation, spinothalamic, and trigeminothalamic tracts. It sends its output to the striatum, parietal, and frontal cortices and is responsible for the conscious awareness of pain.

3. Dorsomedial Hypothalamus: Tell 3 & 4 apart by cell density

4. Ventromedial Hypothalamus: Destruction of the ventromedial hypothalamus leads to overeating (due to an inability to satiate).  

5. Ventroposterolateral Nucleus: 1. contralateral 2. gracile 3. cuneatus 4. hindlimbs 5. medially 6. forelimbs 7. laterally 8. facial 9. posteromedial

These neurons project largely to layer IV of the primary somatosensory cortex.  Area 17 is visual cortex... what do you think might be some similarities/differences here?

6. Lateral Dorsal Nucleus

7. Corticomedial Nucleus of Amygdala

8. Corticolateral Nucleus of Amygdala

9. Striatum: Internal striatal connections allow for fine tuning of motor movements.  Slight chemical disturbances can over- or under excite motor feedback causing tremors, rigidity, or weakness.  Can you compare/contrast this pathway with the X cell pathway in the visual system?

