LIMBIC SYSTEM
Higher control of autonomic function, homeostasis, reproduction, emotion, motivated behavior, and learning

COMPONENTS

(LL)
LIMBIC LOBE: [Paul Broca]


•
septal area
•
cingulate gyrus
•
parahippocampal gyrus w/ hippocampus & amygdala
•
uncus

(LS)
LIMBIC SYSTEM: Limbic Lobe and all its subcortical & cortical connections [Papez Circuit]


•
hypothalamus
•
thalamus
•
brainstem reticular formation
•
epithalamus
•
olfactory cortex
•
prefrontal cortex

· Olfactory cortex is intimate w/ the LS b/c LS is or core brain (shared with lower animals – survival, Ex : smell danger, more in animals than humans, we use it for taste)

HIPPOCAMPAL FORMATION (HF)


COMPONENTS
•
part of the parahippocampal gyrus
•
hippocampus
•
dentate gyrus
•
subiculum


AFFERENTS
•
entorhinal area of parahippocampal gyrus
•
contralateral hippocampus via hippocampal commissure


•
amygdala
•
thalamus
•
locus coeruleus
•
raphe nuclei
•
ventral tegmental area


EFFERENTS
•
via fornix to septal area & mammillary bodies of hypothalamus

[mammillary bodies project to the anterior nucleus of thalamus which then projects to cingulate gyrus] (mammilothalamic tract – lool w/in a loop)

(Note: Regarding the brain – afferent and efferent are directional only, simply means coming in or going out of the brain)

FUNCTION
•
hippocampus holds a map of spatial memory, especially passage of short-term memory into long-term memory – explicit type

LESION
•
defects in explicit memory & spatial orientation. (Note: can’t lesion HF w/out involving the surrounding areas)
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PATIENT H.M.
•
had intractable epilepsy 


•
surgery to alleviate seizures - bilateral removal of portions of temporal lobe


After surgery:
•
no seizures


•
amnesia – inability to retain new info for more than a few minutes and profound difficulty with spatial orientation


•
unaffected – ability to learn, retain & improve his performance in new motor skills, though he had no recollection of previous attempts

“Every day is alone in itself, whatever enjoyment I've had, and whatever sorrow I've had....

Right now, I'm wondering, have I done or said anything amiss? You see, at this moment everything looks clear to me, but what happened just before? That's what worries me. It's like waking from a dream. I just don't remember.“



–Patient H.M.

TYPES OF MEMORY


•
EXPLICIT: (declarative)


•
episodic (events)


•
semantic (facts)


•
IMPLICIT: (non-declarative or procedural)


•
priming [neocortex]


•
procedural (skills & habits) [striatum]


•
emotional responses to associative learning [amygdala]

•
musculoskeletal responses to associative learning [cerebellum]
AMNESIA


•
Retrograde – inability to recall facts/events before injury (in degrees)


•
Anterograde - inability to recall facts/events after injury (in degrees)

•
Global – both retrograde & anterograde


•
Modality Specific – amnesia of a specific modality – resembles an agnosia (Ex: no memory of seeing things, no memory of hearing things)

AMYGDALA (fear & anger center – defensive)
AFFERENTS
•
autonomic
Amygdala receives fibers from these areas before it becomes conscious.


•
sensory
All these stimuli converge in the amygdala.


•
auditory info
(Ex: see a shadow & immediately get scared before you realize what the shadow is – defensive reaction by the amygdala)


•
visual info
(Amygdala tells your ANS what to do – i.e. Fight or Flight)

EFFERENTS
•
via the stria terminalis to the septal nuclei & hypothalamus, brainstem and cortex

FUNCTION
•
plays important role in affective perception of sensory stimuli (i.e. emotional response to sensory input)


•
stimulation results in intense feeling of fear & may be accompanied by disagreeable olfactory hallucinations (Ex: perverted smell)


(Note: some people with focal epilepsy in temporal lobe will become afraid and smell something bad just before having a seizure)

LESION
•
diminished capacity for fear conditioning (i.e. don’t learn to associate fear with a particular stimulus, can’t determine another person’s mood through vision)

[image: image2.png]



SYNDROMES & DISEASES THAT AFFECT THE TEMPORAL LOBE
•
Kulver Bucy Syndrome: bilateral experimental lesion of monkey temporal lobes including amygdala & HF


•
hyperorality
•
hypersexuality
•
visual agnosia (psychic blindness – can see but can’t identify what was seen)


•
docility
•
apathy
•
bulimia (forgot they ate and continued eating = vomited)
•
memory deficit

•
Korsakof’s psychosis: thiamine deficiency seen sometimes in severe alcoholism


•
anterograde & progressively retrograde amnesia

•
Temporal lobe epilepsy:
•
olfactory hallucinations (uncinate fits)
•
visual hallucinations (déjà vu)
•
gustatory hallucinations


•
auditory hallucinations
•
lip smacking
•
motor acts (re: eating, tasting & smelling)
•
amnesia  - lasts for several hours


•
sometimes aggressive behavior

(Note: Penfield – Canadian who did brain mapping surgery. “I smell toast” – smell that preceded seizures, therefore if able to locate that area which produces that smell, it is the site of the problem)

•
Schizophrenia: abnormal temporal lobe differentiation


•
enlarged ventricular lobes, some connections may not have been made

•
Alzheimer’s: senile plaques containing an amyloid protein in the temporal, frontal & parietal cortices (have a variety of symptoms)

SEPTAL AREA

AFFERENTS &
•
hippocampus via fornix
•
amygdala via stria terminalis
•
hypothalamus
•
midbrain

EFFERENTS
•
thalamus
•
habenula via stria medullaris thalami
•
cingulate gyrus

FUNCTION
•
emotional behavior


•
simulation results in transient fits of rage & increased water consumption, and a reward reaction



Medial temporal lobe
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