NEUROANATOMY EXAM 3 (May 2001) KEY TERM DEFINITIONS

(LABS 10 through 13 by Tim Shepard, Lao Saal, Kevin Daly, and George Stapleton)

NEUROANATOMY LAB 10

CRANIAL NERVE MOTOR NUCLEI

Cranial Nerve Motor Nuclei

	Edinger-Westphal Nucleus
	Located medially at level of superior colliculus, dorsal to periaqueductal grey.  Parasympathetic preganglionic neurons project via oculomotor nerve to ciliary ganglion - lens accommodation - and constrictor muscle of iris - pupil constriction.  (Posterior cerebral artery) (lesion: Bilateral pupillary dilation) NA 385,393,412.

	Trochlear Nucleus
	Located medially at level of inferior colliculus, dorsal to periaqueductal grey.  Trochlear nerve leaves nucleus and DECUSSATES around periaqueductal grey, to contralateral superior oblique muscle.  (basilar, posterior cerebral arteries) (paralysis of contralateral superior oblique)  NA 386,387,410.


Trigeminal Nuclei:

	     Spinal
	Located in the medulla and caudal pons.  Divided into oral, interpolar (tooth), and caudal nuclei.  Site of termination of small diameter afferents from STT => involved in facial pain and temperature processing.  Interpolar and oral nuclei are involved in reflexes. Supplied by PICA, ipsilateral disruption of facial pain and temperature sense with PICA occlusion. Sends contralateral ascending projections to the reticular formation, tectum, and thalamus (medial, intralaminar, and VPM nuclei).

	     Principal
	Located in the pons.  Short ascending branch from large diameter (non-nociceptive) fibers terminate in the ventral 2/3 of the main trigeminal nucleus and synapse on secondary neurons which ascend in the trigeminal lemniscus, decussate, and project to the contralateral VPM. These neurons mediate facial tactile sense and oral mechanosensations.  A small group of secondary sensory neurons originating in the dorsal 1/3 of the main trigeminal nucleus ascend ipsilaterally through the dorsal tegmentum to VPM and mediate oral mechanosensations.  This leads to bilateral representation of oral mechanosensation in VPM.  Occlusion of lateral circumferential branches of basilar artery (or AICA) would lead to loss of ipsilateral facial sensation.


	     Mesencephalic
	Located in rostral pons and midbrain near periventricular and periaqueductal gray matter.  Nucleus contains cell bodies of primary afferent neurons which signal jaw length (jaw proprioception), not synapses.  Primary afferent neurons continue to the principle trigeminal nucleus where the neurons synapse with secondary sensory neurons which project via the trigeminal lemniscus to the thalamus and reticular formation.  Mesencephalic nucleus also sends primary afferent neurons to the trigeminal motor nucleus to mediate jaw reflexes.

	     Motor
	Receives UMN from primary motor cortex and sends LMN projections to the muscles of mastication.  Receives modulatory information from jaw proprioceptive neurons via the mesencephalic nucleus. Occlusion of lateral circumferential branches of basilar (or AICA) would lead to ipsilateral weakness of the muscles of mastication.

	Abducens Nucleus
	Located at Genu of CNVII.  Nerve exits ventrally at pontomedullary junction, projects to ipsilateral lateral rectus muscle.  Interneurons decussate in pons and project via MLF to contralateral oculomotor nucleus to control contralateral medial rectus muscle. (AICA and basilar artery)  (lesions:  of abducens nerve:  paralysis of ipsilateral lateral rectus – eye on side of lesion remains ahead when looking toward lesion.  Of abducens nucleus:  can’t look in direction of lesion – both lateral rectus and medial rectus affected.  Of MLF rostral to abducens nucleus:  “internuclear opthalmoplegia” – paralysis of contralateral medial rectus – eye away from lesion can’t look toward lesion.)  NA 386,402.

	Facial Nucleus (motor)
	Located laterally at level of genu of facial nerve.  Controls muscles of facial expression.  Upper face – bilateral, lower face – contralateral.  (AICA and basilar artery) (lesion: affecting upper face – no effect unless both nuclei affected, lower face – contralateral paralysis)  NA 389,390,391,403.

	Vestibular Nuclei
	Located dorsally at level of Olive.  Lateral to sulcus limitans.  Participate in reflex stabilization of eye movements – Vestibulo-Ocular Reflex (VOR).  Cortical control of smooth eye movements: Middle temporal/Middle superior temporal cortex to pontine nuclei via posterior limb of internal capsule to flocculus to VESTIBULAR NUCLEI to oculomotor, abducens, trochlear nuclei via MLF.  (PICA) (lesion: dizziness, vertigo) NA 397,399,401,408.


	Nucleus Ambiguus
	Located from lobster through olive levels (same levels as solitary tract/nucleus), centrally.  Motor neurons that innervate striated muscles of palate, pharynx, larynx.  Most carried by vagus nerve.  Bilateral input from cortex.  Minority of fibers carried by: glossopharyngeal nerve (rostral), cranial root of spinal accessory nerve (caudal).  (PICA rostrally, verebral artery caudally)  (lesion: difficulty swallowing) NA 389,390-392,397,400.

	Dorsal Motor Nucleus of X
	Lobster and one level up, near solitary tract.  Parasympathetic preganglionic neurons synapse on terminal ganglia in viscera of abdomen and thoracic cavity.  Regulation of heart rate, gastric motility, bronchial muscle control and bronchial secretions.  (Vertebral artery/PICA) NA 385,393,395.

	Spinal Accessory Nucleus
	Located at level of pyramidal decussation, extends to 4th or 5th cervical segment of spinal cord.  Axons form the spinal root of the spinal accessory nerve.  Innervates the sternocleidomastoid and upper part of trapezius.  Receives ipsilateral projection from PMC via corticobulbar tract.  (Vertebral artery)  NA 390,392,397,400.

	Pontine Gaze Center
	(Paramedian Pontine Reticular Formation?) Level of genu of facial nerve.  For horizontaleye movements: receives projections from contralateral frontal eye field and superior colliculus.  Projects to ipsilateral lateral rectus motor neurons and internuclear cells which project to contralateral medial rectus motor neurons.  NA 407,408.

	Reticular formation
	Continuation of the intermediate zone of the spinal cord in the brainstem.  Important in arousal and motor functions.

	Sulcus limitans
	Derived from the alar and basal plates, the sulcus limitans separates the efferent cranial nuclei from the afferent cranial nuclei in the pons and medulla.  NA 360,400.

	Facial Colliculus
	Located at level of genu of facial nerve. Formed by genu and abducens nucleus.  NA 402,403.

	Medial lemniscus
	Ascending afferent axonal pathway in the brainstem (a continuation of the dorsal column of the spinal cord after the decussation) to the thalamus.  Damage to dorsal column-medial lemniscus system from advanced syphilitic infection is called tabes dorsalis and was common before antibiotics.NA 401,402.


	Spinal tract of V
	Small diameter afferent fibers and the descending branches of large-diameter afferent fibers travel in the STT.  Extension of Lissauer's tract.  Transecting this tract disrupts facial pain and temperature sense with little effect on light touch.  Arranged somatotopically so that fibers originating closest to the nose enter more rostral and those farther away enter more caudal.  Supplied by PICA and hence ipsilateral facial pain and temperature sense is disrupted in PICA or vertebral artery occlusion.

	MLF
	Carries axons from vestibular nuclei and to oculomotor nucleus, abducens and trochlear nuclei to stabilize retinal images during head and eye movements.  Carries axons from interneurons from contralateral abducens nucleus to coordinate actions of contralateral lateral rectus and ipsilateral medial rectus.  The descending MLF (also called the medial vestibulospinal tract) projects to the upper spinal cord and receives axons primarily from the medial vestibular nucleus.  (see abducens nucleus for lesion) NA 208,403,405,408.

	Genu of VIIIth Nerve
	Passage of facial nerve around abducens nucleus.  NA 403.

	Inferior colliculus and brachium
	Located on the dorsal surface of the midbrian, caudal to the superior colliculus.  Virtually all the ascending fibers in the lateral lemniscus synapse (from the ipsi- & contralateral superior olivary nuclei and nuclei of the lateral lemniscus, and from the contralateral cochlear nuclei) in the nuclei of the inferior colliculus.  The central nucleus processes sounds for auditory perception and reflexes (acoustic startle response) and is laminated, where neurons of lamina are sensitive to specific frequencies.  Other nuclei, such as the external nucleus, may be important for acousticomotor function.  The inferior colliculus projects to the medial geniculate nucleus of the thalamus via a tract called the brachium.  NA 215-216.

	Superior colliculus
	Subserves motor coordination between head and eye movements and is the origin of the tectospinal tract, one of the medial descending pathways.  Posterior parietal cortex projects to intermediate layers of ipsilateral superior colliculus which projects to PPRF and rostral interstitial nucleus of MLF for control of rapid eye movements.  This nucleus receives some input from the optic tract (see Vision lab) to superficial layers.  NA fig 9-4, 408.

	IVth ventricle
	Located between the brainstem and cerebellum (medulla and pons form the floor, the cerebellum the roof).  CSF exits the ventricular system through 3 small apertures, the 2 laterally places foramina of Luschka and the midline foramen of Magendie.

	Cerebral aqueduct (of Sylvius)
	In the midbrain, connects the 3rd and 4th ventricles.  A narrow passage which can be occluded by a hemorrhage or tumor.  

	Brainstem Vasculature
	Dorsolateral portion of medulla supplied by PICA.  Occlusion results in 6 key sensory signs (Wallenberg’s syndrome):

1. Difficulty swallowing, hoarseness (Nucleus ambiguous)

2. Dizziness or vertigo, nystagmus (vestibular nuclei)

3. Loss of Pain/Temp on IPSI FACE (spinal trigem nuc/tract)

4. Reduced Pain/Temp on CONTRA BODY (anterolateral sys)

5. IPSI LIMB ATAXIA (Inf cerebellar peduncle)

6. Horner’s syndrome: (descending hypothalamic axons)

     ipsilateral pupillary constriction

     pseudoptosis

     ipsilateral reddening of face

     impaired sweating


NEUROANATOMY LAB 11

BASAL GANGLIA

Basal Ganglia  
Important indirect control of motor movement.  Has an input/output “loop” organization to modulate the thalamus & feedback to the cerebral cortex (see NA chapter 11 figures). 

	Striatum
	The striatum has a complex shape consisting of 3 nuclei (caudate, putamen, and nucleus accumbens).  It is the input side of the basal ganglia, receiving projections from various cortical areas, as well as substantia nigra pars compacta and ventral tegmental area.  (Blood supply via middle cerebral)  NA 106, 324, Fig 11-2, 11-3 11-6, 11-8.

	Caudate nucleus
	A C-shaped nucleus that runs along the outer border of the putamen (and connected to it by cell bridges) in a predominantly vertical plane and lateral to the lateral ventricle; divided into three parts that differ in function: head (receives input for the association loop), body (oculomotor loop), and the tail (no specific assignment).  (Middle cerebral)  NA 106, 324, Fig 11-2, 11-3 11-6, 11-8.

	Putamen
	When viewed laterally, is shaped like a disc.  Lies lateral to the III ventricle and lateral ventricle and is connected to the caudate by cell bridges.  The putamen receives the input for the skeletomotor loop.  (Middle cerebral)  NA 106, 324, Fig 11-2, 11-3 11-6, 11-8.

	Nucleus accumbens
	Located ventromedial to the caudate and putamen, and defined as part of the ventral striatum (as are the ventromedial portions of the caudate and putamen).  The ventral striatum receives the input for the limbic loop.  (Middle cerebral)  NA 106, 324, Fig 11-2, 11-3 11-6, 11-8.

	Globus pallidus, external
	One of the 4 intrinsic nuclei of the basal ganglia.  A disc shaped nucleus located medial (deep) to the putamen.   GPe  receives input from the striatal input nuclei and subthalamic nuclei, and projects to the STN as part of the INDIRECT output pathway.  Activating the indirect pathway inhibits the thalamus and thus movement.  Dopamine inhibits the indirect pathway (D2 receptor), thus facilitates movement.  (Blood supply anterior choroidal)  NA 324, Fig 11-2, 11-3 11-6, 11-8, Box 11-1.

	Globus pallidus, internal
	One of the 3 output nuclei.  Located medial (deep) to the GPe.  Sends inhibitory (GABA) projections to the thalamus (targets vary by “loop”).  Part of the DIRECT output pathway, which via two inhibitory connections disinhibits the thalamus and thus promotes movement.  Dopamine excites the direct pathway (D1 receptor), thus facilitates movement.  Also sends projections to the reticular formation, which may be important in arousal & movement control.  (Anterior choroidal)  NA 324, 347, Fig 11-2, 11-3 11-6, 11-8, Box 11-1.

	Lenticular nucleus
	The putamen and GPe/Gpi together are also termed the lenticular nucleus because of their resemblance to a lens.  NA Fig 11-1, 334.

	Claustrum
	Thin sheet of neurons between the extreme capsule and external capsule.  Reciprocally and topographically connected with the cerebral cortex.  NA Fig 11-6, 386.

	Subthalamic nucleus (STN)
	Located medial to the posterior limb of the internal capsule; can be seen in coronal sections that pass through the middle of the pons.  One of the 4 intrinsic nuclei of the basal ganglia.  STN receives input/feeds back to GPe and sends excitatory (glutamate) projections to the basal ganglia output nuclei (GPi, SNr, and ventral pallidum) as part of the INDIRECT output pathway.  Activating the indirect pathway inhibits the thalamus and thus movement.  Dopamine inhibits the indirect pathway (D2 receptor), thus facilitates movement.  (Blood supply ant/post choroidal, post communicating, post cerebral)  NA 324, Fig 11-2, 11-3 11-6, 11-8, Box 11-1.

	Substantia nigra pars compacta
	Located caudal to the STN and rostral to the basis pedunculi; roughly the more medial part of the SN.  One of the 4 intrinsic nuclei of the basal ganglia.  Consists of neurons containing dopamine, which project to the striatum (to D1 and D2 receptor containing cells) as the nigrostriatal tract.  Little is known about specific motor control functions by SNc, may be related to salient stimuli.  Also receives projections from the amygdala (motivation/emotions) and from the reticular formation (arousal).  NA 324, 344, Fig 11-2, 11-3 11-6, 11-8, Box 11-1.


	Substantia nigra pars reticulata
	Roughly the more lateral part of the SN; the GPi and SNr are believed to be two parts of a single structure separated incompletely by the internal capsule.  With GPi and the ventral pallidum, SNr is the 3rd output nuclei of the basal ganglia.  These nuclei send GABA-ergic inhibitory projections to the thalamus that inhibit movement.  By disinhibition (direct) or excitation (indirect), can stimulate or inhibit movement, respectively.  However, dopamine stimulation of striatal neurons have opposite effects on the direct (excites) and indirect pathways (inhibits), so the net outcome by either pathways is to facilitate movement.  Also projects to the superior colliculus and is important in saccadic eye movements to remembered visual targets.  NA 324, 344, Fig 11-2, 11-3 11-6, 11-8, Box 11-1.

	Zona incerta
	A nuclear region interposed between the STN and thalamus.  Very little is known about its function.  Receives projections from several sources, including the spinal cord and cerebellum.  Many of the ZI neurons contain GABA and have diffuse cortical projections.

	Mammillary bodies (or nuclei)
	Found in the interpeduncular fossa in the posterior hypothalamus.  Has major input from the fornix and efferent projections via the mammillothalamic tract to the anterior nuclei of the thalamus.  Also projects to the midbrain and pons as the mammillotegmental tract.  Part of the limbic system (not loop).  NA 438, Fig 14-16.

	Raphe nuclei (dorsal)
	Located in the caudal midbrain.  Gives a serotonergic projection to the striatum, as well as to most of the cerebral cortex and other forebrain nuclei (ie amygdala, hippocampus).  Unclear as to what its function is in the basal ganglia, but descending projections to the dorsal horn in the spinal cord is though to regulate pain.  Serotonin reuptake inhibitors in the brain are used as treatment for mood disorders, including anxiety and obsessive-compulsive disorder.  NA 347, 462.  

	Thalamus:
	Relay system to the cerebral cortex for motor, learning and memory, and emotional systems.  Depending on the loop, various thalamic nuclei are targeted by the basal ganglia.  See below.  Good idea to study Fig 11-3.  (Blood supply post choroidal/communicating/post cerebral)

	    CM
	An intralaminar thalamic nuclei located roughly in the center of the thalamus can be seen in coronal sections that pass through the posterior pons and in a horizontal section at the level of the anterior commissure.  Provides an input to the striatum and also project to the frontal lobe as part of the circuitry for motor control.  NA 342.

	    VA & MD
	Receive projections from the 3 basal ganglia output nuclei in all the loops (oculomotor, association, limbic) except the skeletomotor loop.  NA Fig 11-3.

	    VA & VL
	Recieves projections in the skeletomotor loop.  NA Fig 11-3. 


Fiber Bundles and Tracts

	Ansa lenticularis
	There are two pathways for the projections from the basal ganglia output nuclei to the thalamus.  The ansa lenticularis is the longer pathway that courses inferior to and around the posterior limb of the internal capsule, on its way to various thalamic targets.  It can only been seen in one oblique section that passes through the optic tract (the other oblique section goes through the optic chiasm).  NA 341, 342, Fig 11-14.

	Lenticular fasciculus
	Also called Forel’s field H2.  Axons of the lenticular fasciculus course directly through the internal capsule towards the thalamus, but these axons are not clearly visualized until they collect medial to the internal capsule.  Difficult to see myelinated axons in transverse, horizontal, and coronal sections.  NA 341, 342, Fig 11-14.

	Thalamic fasciculus
	Also called Forel’s field H1.  The ansa lenticularis and lenticular fasciculus converge beneath the thalamus and join fibers of the cerebellothalamic tract to form the thalamic fasciculus, which can be seen as a large fiber tract in several sections, especially lateral to the red nucleus.  NA 342.

	Mammillothalamic tract
	Tract that courses up from mammillary bodies to the anterior nuclei of the thalamus.  Part of the limbic system (not loop).  Seen in several coronal sections as a discrete fiber bundle.  NA 438, Fig 14-16.


Disordered Motor Function

	Rigidity
	Characteristic stiffness of limbs, common in Parkinson’s disease – which is hypokinetic disorder resulting from a loss of dopaminergic striatal neurons.  Loss of D1/D2-receptor stimulation leads to inhibition of movement via both the direct and indirect pathways.  NA 331-333.

	Akinesia
	Impairment in initiating movements.  Also characteristic of Parkinson’s disease.  NA 331-333.

	Ballism
	Rapid flinging movements of limbs (hemiballism would be flinging of contralateral proximal limb joints) common in STN vascular lesions (ant/post choroidal, post communicating, post cerebral), where the excitatory projection to the basal ganglia output nuclei is lost.  This leads to underactivity of the inhibitory projection from GPi/SNr/Vpallidum to the thalamus, hence the uncontrolled movement.  NA 332-334.

	Athetosis
	Hand writhing, also seen in STN lesions.  NA 332-334.

	Chorea
	Involuntary rapid and random movements of the limbs and trunk.  Characteristic of Huntington’s disease, a hyperkinetic inherited autosomal dominant disorder that knocks out the modulatory inhibitory connection from the striatum to GPe.  Therefore, the GPe inhibits STN, and STN cannot excite the basal ganglia output nuclei which normally would inhibit the thalamus (and movement) – thus leading to uncontrolled movement.  NA 332-334.
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HYPOTHALAMUS

 Hypothalamus  Taken from NTA Chapter 14

	Anterior commissure
	Lies at the anterior-superior extreme of the hypothalamus.  

	Optic tract & chiasm
	The optic chiasm lies anterior-inferior to the hypothalamus and infundibulum.  The preoptic area lies superior and slightly anterior to the chiasm.  Optic tract begins at the posterior edge of the optic chiasm and projects to the LGN.

	Lamina terminalis
	Formed by closing of the rostral end of the neural tube.  Later becomes the rostral (anterior) wall of the third ventricle.  The anterior portion of the hypothalamus reaches just beyond the lamina terminalis.

	Hypothalamic sulcus
	A shallow groove located bilaterally on the medial walls of the hypothalamus separating the hypothalamus from the thalamus.

	Median eminence
	Part of the proximal infudibular stalk. Contains a capillary bed which feeds into the anterior pituitary via the portal veins.  Release and release-inhibiting hormones secreted by the parvocellular neurosecretory neurons pass into the portal circulation at this point.  Parvocellular neurons from the hypothalamus terminate at this location.  Also contains magnocellular neurons which pass through on their way to the posterior pituitary.

	Pituitary
	Located inferior to the hypothalamus and connected via the infundibular stalk, the pituitary is divided into two halves.  The anterior lobe (adenohypophysis) receives releasing or release-inhibiting hormones from the parvocellular neurons in the hypothalamus via the portal veins.  The posterior lobe (neurohypophysis) receives direct neuronal projections from the magnocellular neurons originating in the paraventricular and supraoptic nuclei of the hypothalamus.  These neurons release vasopressin and oxytocin on fenestrated capillaries in the postierior pituitary.  Pituitary tumors can cause cell death in the optic chiasm leading to bitemporal hemianopsia.  


	Infundibulum
	Connects the hypothalamus and pituitary by carrying portal veins from the parvocellular neurons of the hypothalamus and the axons of the magnocellular neurons of the hypothalamus.  


Hypothalamic Nuclei

	Periventricular zone
	Most medial and comprised of thin nuclei bordering the third ventricle.  This zone is the major source of neurons that project to the median eminence.  Contains the arcuate nucleus, a portion of the paraventricular nucleus (primarily the parvocellular division), periventricular nucleus, and medial preoptic area.  This is confusing.  Essentially it is the area immediately next to the third ventricle and responsible for a good portion of the parvocellular neuronal projections to the median eminence.

	Paraventricular nucleus
	Major hypothalamic nucleus for controlling sympathetic and parasympathetic functions.  Uses vasopressin and oxytocin and projects to the medial forebrain bundle, runs in the dorsolateral tegmentum, and projects to the brainstem parasympathetic nuclei, the spinal sympathetic neurons in the intermediolateral nucleus of the thoracic and lumbar segments, and the spinal parasypathetics neurons in the sacral spinal cord.  Magnocellular neurons from the paraventricular nucleus project to the posterior pituitary via the infundibulum and release oxytocin and vasopressin.  Parvocellular neurons project to the median eminence and release corticotropin-releasing hormone into the portal circulation.

	Preoptic area
	Located superior and just anterior to the optic chiasm.  Medial portion contains parvocelluar neurons that secrete LHrH. Shown to be sexually dimorphic in rats, less clear in humans.  Size of this nucleus is dependent on perinatal exposure to gonadal steroids.  Also sends magnocellular neurons to the posterior pituitary.  Implicated in central neural mechanisms for regulating the composition and volume of body fluids.

	Suprachiasmatic nucleus
	Located medially in the hypothalamus, functions as the "master clock" for circadian rhythms and receives a direct projection from the retina allowing visual stimuli to synchronize the internal clock.  Controls circadian rhythms through local connections with other hypothalamic nuclei and through projections to the pineal gland and other extrahypothalamic structures.


	Supraoptic nucleus
	Lies immediately above the optic chiasm and tract in the lateral section of the hypothalamus.  Sends magnocellular projections to the posterior pituitary.  These neurons release vasopressin and oxytocin into the general circulation.  Cells within this nucleus (as well as the magnocellular portion of the paraventricular nucleus) produce only one of these hormones.

	Mammillary bodies
	See previous lab.


Hypothalamic Fiber Tracts

	Fornix
	Biliateral C-shaped structure within the limbic association cortex that runs from the hippocampal formation and subiculum to the mammillary bodies in the posterior hypothalamus and to septal nuclei.  Visible on midsaggital section, below corpus callosum.  Important in short-term memory and learning.  NA 451-454.

	Mammillothalamic tract
	See previous lab.

	Stria terminalis
	C-shaped not-heavily myelinated output pathway of the amygdala (centromedial nuclei) to the ventromedial nucleus of the hypothalamus.  Found medial to the caudate nucleus in coronal section and in the horizontal section (through the anterior commissure).  Contains the bed nucleus.  Part of the limbic system and important in feeding.  NA 467-468.
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LIMBIC SYSTEM

Limbic System

	Entorhinal cortex
	Location: Just caudal to uncus on parahippocampal gyrus, on medial temporal lobe.  Function: Part of limbic assn cortex.  Major source of input to hippocampal formation.  Collects info from other parts of limbic assn cortex and other association areas.  NA 454, 449.

	Hippocampal formation
	Location: Just deep to parahippocampal gyrus of medial rostral temporal lobe.  Along ventral aspect of fornix.  Function: Consists of subiculum, hippocampus, and dentate gyrus.  Circuits with diencephalon and telencephalon.  Consolidate short term memory into long term.  Spatial memory.  Projects via fornix. Lesion:  Dementia.  Can’t consolidate short term into long term memory, but retain existing memories. NA 447, 450-2.

	Hippocampus
	Location: 1 of 3 parts of hippocampal formation.  See “pyramidal cells of hippocampus.”


	Subiculum
	Location: Part of hippocampal formation.  Function: Includes pyramidal output neurons of hippocampal formation.  Projects back to entorhinal cortex.  Part of entorhinal-hippocampal formation loop.  Function:  Involved in cognition aspects of learning and memory. NA 452, 454.

	Dentate Gyrus
	Location: Part of hippocampal formation.  See “granule cells of the dentate gyrus.  NA 452.

	Pyramidal cells of hippocampus
	Location: Neurons that originate in hippocampus. Part of entorhinal-hippocampal formation loop.  Recv input from granule cells of dentate gyrus and project to other pyramidal cells of hippocampus, pyramidal cells of subiculum, or to entorhinal cortex via fornix.  Function: Involved in cognition aspects of learning and memory.NA 454, 470-1.

	Granule cells of the dentate gyrus
	Location: Dentate gyrus of hippocampal formation. Function: Recv input from pyramidal cells of entorhinal cortex.  Project to pyramidal cells of hippocampus.  Part of entorhinal-hippocampal formation loop, involved in memory consolidation, spatial memory, and cognition.

NA 470-1.

	Fornix
	See previous lab.

	Thalamus
	See “medial dorsal nucleus” and “anterior nuclei,” the two thalamic nuclei involved in the limbic system.

	Medial Dorsal Nucleus
	Location: Part of thalamus.  Function: Recvs projection from amygdala via ventral amygdalofugal pathway.  Relay to association areas in frontal lobe and basal nucleus of Meynert.

	Anterior Nuclei
	Location:  Part of thalamus.  Function: Receives mammillothalamic tract projection from mammillary bodies.  Prject to cingulate gyrus.  Circuit plays role in memory. NA 454, 455.

	Internal Medullary Laminae
	(Not in chapter on hippocampal formation.)  Location:  Thalamus.  Function: Contains intralaminar nuclei and separates medial, lateral, and anterior nuclei groups of thalamus.  Bands of myelinated axons. NA 74.

	Amygdala
	Location: Deep to uncus, just rostral to hippocampal formation, in rostral temporal lobe.  Includes three principle groups of nuclei:  corticomedial, basolateral, and central.  Function: Circuits preferentially involved in emotions and their overt expressions, such as rage.  Associates emotion with objects and organizes response.  Influence effector systems:  neuroendocrine, autonomic regulatory, and somatic motor.  Similar description to that of entire limbic system.  Output via stria terminalis and ventral amygdalofugal pathway. Lesion:  Threatening objects don’t elicit fear and food not distinguished from non-food objects.  NA 448-51, 456-9.

	Corticomedial Nuclear Group
	Location:  Part of amygdala.  Function: Recvs olfactory bulb input.  Projects to ventromedial nucleus of hypothalamus via stria terminalis.  Supplies sensory info that the ventromedial nucleus translates into appetite. NA 458-9.

	Basolateral Nuclear Group
	Location: Part of amygdala.  Function: Attaches emotion to objects.  Recvs info from higher-order sensory areas and association cortex.  4 major outputs:  cortex, basal nucleus of Meynert, thalamus, and central amygdala nucleus, with all of them ending up back in the cortex.  Also projects to hippocampal formation—important in learning emotional significance of complex stimuli and context of emotional experiences.

NA 457.

	Central Nucleus
	Location: Part of amygdala.  Function: Recvs info from basolateral nuclear group.  Mediates emotional and behavioral responses to emotional stimuli.  Projects to brain stem and spinal autonomic nuclei, regulating the ANS.  Recvs viscerosensory info from brainstem nuclei and projects back to brainstem via ventral amygdalofugal pathway.  Also projects through hippocampal projections.  NA 457-8.

	Ventral Amygdalofugal Pathway
	Location:  From amygdala to thalamus.  Function: Output of amygdala basolateral nuclei.  Not c-shaped like most limbic system projections. Projects to medial dorsal nucleus of thalamus for relay to frontal lobe association areas.  NA 457.

	Stria Terminalis
	See previous lab.

	Nucleus Basalis of Meynert
	Location: See p. 86.  I am not sure how to describe the location.

Function: Cholinergic forebrain neurons recv projection of basolateral nuclear group of amygdala.  Widespread cortical projections. Lesion:  Alzheimer’s.  NA 457, 86.

	Septal Nuclei
	Location: Rostral in forebrain. Adjacent to septum pellucidum.

Function: Synapses of axons from hippocampus, via fornix.  Pleasure center.  Cholinergic and GABAergic projections back to hippocampal formation via fornix, regulating hippocampal activity during certain active behavioral states.  NA 456, 464.

	Uncus
	Location: Bump in rostromedial temporal lobe, over amygdala.  Know this cortical landmark for the location of the amygdala.


