Lab 1: Neurocytology

I.  Terms you should know


- Spinal cord: gray and white matter; dorsal root ganglia


- Monosynaptic reflex arc: DRG ( motoneurons


- Neuron structure: soma, dendrites, dendritic spines, axon hillock, axon collaterals, terminals/boutons, synapse, Nissl bodies, neurofilaments/neurofibrils, microtubules, lysosomes/residual bodies


- Types of neurons: pyramidal cells, stellate cells, Purkinje cells


- Types of stains: Golgi (entire membrane), Bodian (neurofibrils), Nissl (acidic mat’l)

Dichotomies


- Gray matter is cell bodies, white matter is axons

Lab 2: Glia

I.  Glial cells


A) Astrocytes



- Fibrous and protoplasmic astrocytes



- GFAP



- Foot processes



- Blood-brain barrier is not astrocyte (it is endothelial cells)


B) Oligodendrocytes


C) Schwann cells



- From neural crest



- Myelin internodes, nodes of Ranvier, saltatory conduction



- Major dense lines, interperiod lines


D) Microglia



- Monocyte/macrophage origin

II.  Coverings


A) Peripheral nerve sheaths



- Superficial to deep: epineurium, perineurium, endoneurium


B) Meninges



- Superficial to deep: dura, arachnoid, pia mater

Dichotomies


- Fibrous astrocytes found in white matter, protoplasmic in gray matter


- Oligodendrocytes are the CNS myelinating cells, Schwann cells in PNS


- Major dense lines are internal faces, interperiod lines are external faces

Lab 3: Neural tube (embryology)

I.  Terms you should know


- Primitive streak, groove, and ridges; Hensen’s node


- Neural plate, groove, and tube; neural crest


- Prosencephalon, mesencephalon, rhombencephalon


- Tel-, di-, (mes-), myel-, met- encephalon


- Mesencephalic flexure, pontine flexure


- Ventricular, marginal, intermediate zones


- Alar and basal plate, sulcus limitans

Dichotomies


- Alar plate gives rise to sensory and is dorsal, basal plate gives rise to motor and is ventral

Diagnostics


- Think about folding of brain and location of cross sections (top level starts at mesencephalon!)

Lab 4: Brain Divisions

I.  Midsagittal plane


A) Myelencephalon (medulla oblongata)



- pyramids, CN VIII-XII, 4th ventricle


B) Metencephalon (pons)



- pontine nuclei, 4th ventricle


C) Mesencephalon (midbrain)



- tectum: inferior and superior colliculi, pineal body



- tegmentum: red nucleus



- base: substantia nigra, cerebral peduncle


D) Diencephalon



- thalamus and hypothalamus, mamillary bodies, 3rd ventricle


E) Telencephalon



- basal ganglia, corpus callosum, lamina terminalis

II.  Spinal cord


- Dorsal median septum, dorsal intermediate sulci, ventral median fissure


- Gray matter: dorsal horn, ventral horn, intermediate cord; cervical and lumbar enlargements


- White matter: dorsal, lateral, ventral funiculus; lissauer’s tract; intermediate lateral cell column, anterior white commissure; gracile and cuneate fasciculus

III.  External landmarks


A) Hindbrain: medulla oblongata, pons



- Ventral: pyramids and olives


- Dorsal: gracile and cuneate tubercles, obex, hypoglossal and vagal trigone, facial colliculi, sulcus limitans


B) Mesencephalon (midbrain)



- Tectum: inferior and superior colliculi



- Base: cerebral peduncles


C) Diencephalon



- Ventral: borders by optic chiasm and mamillary bodies (( hypothalamus)


- Bisected: intraventricular foramen, pulvinar, stria medullaris, posterior commissure, habenular complex, pineal body, posterior commissure

Dichotomies


- Medial to sulcus limitans are CN motor nuclei, lateral is sensory nuclei


- Gracile fasciculus sensory to lower body, cuneate to upper body

Diagnostics


- Level of spinal cord



- Two dorsal fascicles ( above T6



- Ventral horn expansion ( cervical or lumbar



- Lots of white matter ( high up



- Presence of intermediate lateral cell column ( thoracic


- Level of brainstem



- Natural surface, no visible ventricle ( closed (caudal) medulla



- Open dorsal side, inferior olivary ( open (rostral) medulla



- 4th ventricle, no ventral white matter ( pons



- 3rd ventricle, ventral white matter ( midbrain

Lab 5: Internal Structure

I.  Topography


- Interhemispheric fissure, lateral sulcus, central sulcus


- Cingulate gyrus, parieto-occipital sulcus, calcarine fissure


- Primary motor cortex, S1, primary visual cortex, primary auditory cortex


- Broca’s speech area, Wernicke’s speech area

II.  Horizontal brain slices


A) Level of corpus collsum



- Interhemispheric fissure, gray and white matter, centrum semiovale


B) Through cingulate gyrus



- Central sulcus, cingulate sulcus, cingulate gyrus, parieto-occipital sulcus



- Lateral ventricle, caudate nucleus, basal ganglia


C) Through genu of corpus callosum



- Lateral fissure, insula, extreme capsule, claustrum, putamen, globus pallidus



- Internal capsule: anterior limb, genu, posterior limb



- Optic radiations, calcarine fissure, Stria of Gennari



- Lateral ventricle (anterior and inferior horns), third ventricle, interventricular foramen



- Fornix, septum pellucidum


D) Through anterior commissure



- Anterior commissure, midbrain tectum, cerebral aqueduct


E) Through hypothalamus



- Optic chiasm, mamillary bodies



- Cerebral peduncle, substantia nigra, red nucleus, cerebral aqueduct

Lab 6: Somatosensory I

I.  Primary sensory neurons


A) Peripheral receptors



- Pacinian corpuscles, Meissner’s corpuscles, muscle spindles



- Merkel disks, free nerve endings


B) Dorsal root ganglia



- Cell bodies of peripheral afferents

II.  Large diameter fibers (e.g. mechanoreceptors)


- Enter spinal cord medial to Lissauer’s tract


- Three fates:



- Terminate on alpha motoneurons in ventral horn



- Terminate on 2nd order neurons in nucleus proprius



- Don’t synapse, instead ascend in dorsal column (gracile or cuneate fasciculus)


- Gracile fasciculus


- Terminates in gracile nucleus (in medulla), which projects across midline to medial lemniscus


- Muscle spindle afferents terminate in Clarke’s nucleus, which projects to dorsal spinocerebellar tract


- Cuneate fasciculus


- Terminates in cuneate nucleus (in medulla), which projects across midline to medial lemniscus


- Muscle spindle afferents terminate in external cuneate nucleus, which projects to cuneocerebellar tract

III.  Small diameter fibers (pain, temperature)


- Enter spinal cord through Lissauer’s tract, ascend/descend 1-2 spinal segments (hence poor localization)


- Terminate in lamina I/II or in lamina VI/VII


- Then, cross midline in spinal cord, ascend in lateral spinothalamic tract

IV.  Afferent cranial nerve nuclei


A) Trigeminal (CN V)



- Trigeminal nerve and ganglion (analogous to dorsal root ganglia)



- Large diameter (mechanosensory)




- Terminate in mid-sensory nucleus (analogous to dorsal column) in mid-pons



- Small diameter (pain/temp)


- Descend to spinal nucleus of V (near spinomedullary division, analogous to STT), which projects across midline to trigeminal thalamic tract



- Some details about “pars” left out of this outline


B) Visceral afferents of CN VII, IX, X form solitary tract

Lab 7: Somatosensory II

See Somatosensory II lecture notes for somatosensory pathway and somatosensory cortex, which is omitted from this outline


- Somatotopic map rotates 180°



- In medulla, hands dorsal and feet ventral



- In pons, hand medial and feet lateral



- In midbrain, hands ventromedial and feet dorsolateral

