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	Afferent
	Thalamus Nuclei
	Efferent
	Function

	-PC/ML system
-ALS
	Ventral Posterolateral
	Primary Somatosensory Cortex
	-Relay for somatosensory system

	-Spinal and principal sensory nuclei
-Solitary Nucleus
	Ventral Posterolateral
	-Face Area of Primary Somatosensory Cortex
-Frontal Operculum and adjacent insular cortex
	-Relay for somatosensory system
-Taste

	-Inferior Colliculus 

	Medial Geniculate 

	-Transverse Temporal Gyrus (Primary Auditory Cortex) 

	-Relay for Hearing

	-Portions of both Retina
- Visual area 17

	Lateral Geniculate 

	- Primary Visual Cortex (area 17 and some to 18 and 19) 

	-Relay for Vision

	- Primary Visual Cortex (area 17 and some to 18 and 19) 

	Anterior Thalamic 

	-Cingulate Gyrus 
-Limbic/Orbitofrontal cortex 

	-Some role in emotional learning

	-Globus Pallidus, Substantia Nigra, Cortical Area 6 and 8 

	Ventral Anterior 

	-Frontal Cortex (excluding area 4)
-Orbital Cortex 

	-Involved with planning and initiating movements

	-Globus Pallidus, Cerebellar Nuclei, Motor Cortex (Area 4)
	Ventral Lateral 

	-Motor Cortex (Area 4)
- Supplemental Motor Cortex. 

	-Involved in motor feedback from cerebellum and basal ganglia to cerebral cortex 




	-Motor Cortex (Area 4)
- Supplemental Motor Cortex. 

	Pulvinar 

	-Superior Colliculus 
-Visual Cortex (17,18,19), Temporal, and Occipital Cortex 

	-Visual perception and eye movements, also attention to these stimuli 


	-Amygdala, Pallidum, Temporal and orbitofrontal cortex, olfactory system, basal forebrain.

	Dorsomedial 

	-Orbital cortex, medial and lateral frontal lobe (excluding the motor cortex) 


	-Controlling eye movement and attending to visual stimuli, also role in emotional “tone”
 also involved in autonomic regulation and emotions. 


	-Cerebral Cortex, Brainstem
Reticular Formation

	Intralaminar Nuclei -including Centromedian 
	- Corpus Striatum, Subthalamic Nucleus, substantia nigra, frontal lobe 
	-Part of the basal ganglia feedback system

	-Collaterals of thalamocortical and corticothalmic fibers

	Thalamic Reticular 

	- Thalamic nuclei 

	-Sleep wake cycle
-regulator of signal relaying through thalamus



Disorder: Pulvinar damage may lead to abnormal saccadic eye movements when smooth pursuit eye movements are necessary.

Hippocampal Connections: The Circuit of Papez (limbic system)

Purpose: Converts short term memory into long term memory, may also be involved in spatial navigation and emotional responses
Keep in Mind: Afferents and Efferents travel in the same pathway, just in opposite directions

Drawing Directions: 
Start: (and finish) Show hippocampus projecting via the fornix across the CC and then down into the hypothalamus where the fornix divides into pre and post commissural fibers. (number correlates to a new synapse)
1a.) Pre commisural terminate in septal nuclei
1b.) Post commisural descend through the hypothalamus to synapse on mammillary nuclei
2.) Mammillary nuclei project via mammalothalamic tract to the anterior thalamic nucleus 
3.) Then to the anterior cingulate gyrus through the thalamocortical fibers (via Internal Capsule)
4.) Show anterior cingulate gyrus then send fibers out to the neocortex and also back by way of the cingulum, stopping in the entorhinal cortex
5.) Enter the hippocampus
Neurotransmitters, as well as fibers they are found in
1.) Glutamate + = in cells projecting to mammillary bodies, other hypothalamic centers, and the lateral septal nucleus through the fornix
2.) Cholecystokinin + = found in hippocampal cells that project to septal nuclei and hypothalamic structures.
3.) Somatostatin - = found in hippocampal cells that project to septal nuclei and hypothalamic structures.
4.) GABA - = cells originating in medial septal nucleus
5.) Enkephalin +/- = arise with cells that also contain glutamate as hippocampal afferents from the entorhinal cortex

Disorders
Alzheimer' = Most common disease that affects the episodic memory system.
The hippocampus and the other medial temporal lobe structures are damaged first and to a greater extent than the other areas damaged in this disease.
Patients develop amnestic disorder = inability or impaired ability to learn new info and begin to lose recently acquired knowledge.
Distorts memory and results in limited independence. example: patients may believe they turned off the stove when they have only thought about turning it off
Korsakoff Syndrome (amnestic confabulatory syndrome)
Common in chronic alcoholics, often due to a thiamin deficiency (easily trated by thiamin supplement.

Symptoms
memory loss
dementia
amnesia
tendency to give confabulated responses
fluent (patients response is immediate, smooth, in appropriate cadence), but consists of strings of unrelated or made up memories. Often misdiagnosed as dementia

Structures Affected
Hippocampus
Mammillary Bodies
Dorsomedial Nucleus of Thalamus




Amygdalofugal Pathway:
 
 - The amygdalofugal is acute response: hypothalamus-pituitary-adrenal (HPA, adrenaline) response, flight or flight behavior through PAG and ventral tegmental area, physiological changes, etc.
-
- Starts: All nuclei of Amygdala-Amygdalofugal Pathway- goes to Medial Dorsal Nucleus of Thalamus, Hypothalamus, Periaqueductal (central) gray, Substantia Nigra pars compacta, Ventral Tegmental Area, Reticular Formation, Parabrachial Nuclei, Solitary Nucelus, Dorsal Motor Vagal Nucleus.
Each of the pathways are like a bundle of axons that have action potentials going to the amygdala and away from the amygdala. Professor Burnell said it is like a two way street.


Stria Terminalis:

- -The stria terminalis is only important to know because it connects the bed nucleus of the stria terminalis through the amygdala to the hypothalamus.
Key differences between the amygdalofugal and stria terminalis are that the ST is a direct route to the hypothalamus whereas the amygdalofugal projects to many different areas.
- stria terminalis and bed nucleus are more involved in long term stress

Function: Carries afferent and efferent fibers too and from the amygdala. Another route to the hypothalamus. Associated with behavioral response and psychological changes associated with fear.
Starts: Basolateral Nucleus of amygdala
Ends: Bed nucleus of stria terminalis, Septal Nuclei, and the Hypothalamus




Corticoamydaloid and Amygdalocortical Fibers:

- Function: Conveying sensory information between the cortex and the amygdala.
Corticoamygdaloid  Insula, Temporal Lobe, Parahippocampal gyrus, Prefrontal Cortex, and Cingulate gyrus Amygdala
Amydalocortical Amygdala Insula, Tempral Lobe, Parahippocampal gyrus, Prefrontal Cortex, and Cingulate Gyrus
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Neurotransmitters for all the amygdala connections pathways:
Vasoactive Intestinal Peptide (VIP, +)
Neurotensin (NT)
Somatostatin (SOM, -)
Enkephalin (ENK, -)
Substance P (SP, +)
Glutamate
Acetylcholine 
Serotonin

Clinical Correlation related to Amygdala Pathways:
- Klüver- Bucy Syndrome:
Bilateral lesions of the anterior temporal lobe including the amygdaloid nucleus.
Can manifest from lobectomies, acute herpes simplex encephalitis,  or following a stroke.
Symptoms: Hyperphagia, hypersexuality, hyperorality, visual agnosia, and docility.


**** USE THE DARWINGS I POSTED ON BLACKBOARD AND FACEBOOK FOR THE AMYGDALOFUGAL AND STRIA TERMINALIS PATHWAYS FOR THE OTHER TWO USE THE BOOK DRAWING IN HAINES!
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