LIMBIC SYSTEM – may an inhibitory system
1. Olfactory system – evolution of amygdala pathways; relate odors to memories; look at attached page
2. general functions of limbic system
- modulates autonomic responses
- organizes internal drives and the external expression of emotions that represent those drives

- receives information on events as they happen and helps to decide which ones are important
- limbic system is a bridge between autonomics and cerebral cortex
- part that talks to autonomics is septal area and hypothalamus; septal area located on medial surface of frontal lobe – provides principal input to hippocampus
- part that talks to complex (multimodal) association areas

- between two ends of the network are hippocampus/amygdala
- we perceive multiple attributes of things and the feelings we get from these things
- integration of these multiple attributes occurs as an interplay between cortical association cortex and limbic system
- limbic system serves as bridge between neocortex and higher cognitive functions and the internal and external environment of the body, especially when drives, emotions, and memory are involved

3.

Amygdala
- neural representation of emotions

- located within medial temporal lobe
- composed of many nuclei reciprocally connected with hypothalamus, hippocampus, neocortex, and thalamus

- basolateral nuclei receive info from sensory modalities

- central nucleus ( efferents to stria terminalis and ventral amygdalofugal pathway; stria terminalis innervates hypothalamus (septal areas) and ventral amygdalofugal pathway innervates hypothalamus, brainstem, dorsomedial thalamus, and rostral cingulate gyrus
- amygdala organizes expression of physiological experience of emotion; see someone you love ( heart races, palms sweat, mouth dry, weak in the knees

- amygdala sense what’s going on in the body via connections with brainstem and hypothalamus; senses physiological change ( conveys info to higher cortical regions ( tells them you are excited (sympathetic nervous system is active) ( this is worth remembering ( amygdala communicates with hippocampus ands cortex that sensory info arriving should by consolidated into long term memory

- projection of sensory info via thalamus to amygdala is important for controlling emotional reaction to sensory information

- sensory info may reach amygdala faster than similar sensory info reaches the cortex for higher order processing; pathway allows primitive info to activate rapidly autonomic function in preparation for dangerous situations

- at the same time ( these inputs prepare the amygdala to receive more sophisticated info related to cognitive representation of emotion from neocortex; output from amygdala ( back to cortex ( gives rise to conscious emotional experience; snake is rope?

-neutral stimuli can produce a fear response by appropriate conditioning; when conditioning occurs to trivial or common events, anxiety develops; no difference between physiological states of fear and anxiety (both involve activation of ANS)

-amygdala matures and is myelinated before hippocampus; early memories of emotional responses to events may be “learned” without knowledge of the episode surrounding the memory (requires hippocampus); phobias

Hippocampus
- amygdala projects to cingulate gyrus ( projects to hippocampus ( hippocampus projects to cingulate and amygdala
- cortex folded under temporal lobe
- three subdivisions: dentate gyrus and hippocampus proper, which look like two interlocked Cs in cross section, and the subiculum, which a transition zone between the hippocampus and the parahippocampal gyrus
- hippocampus is interconnected with cingulate and parahippocampal gyri – which serve as its bridge to the rest of the cerebral cortex
- hippocampus is interconnected with septal area and hypothalamus (mammillary bodies) through the fornix
- the fornix curves around with the lateral ventricle; it separates from the hippocampal formation near the splenium of the corpus collosum (crus) ( travels forward in inferior edge of the septum pellucidum (body of fornix) ( turns downward in front of the interventricular foramen ( enters mammillary bodies in hypothalamus (via columns of the fornix)

- hippocampus ( mammillary bodies ( mamillothalamic tract ( anterior nucleus of thalamus ( cingulate and parahippocampal gyri ( hippocampus; Papez circuit
- hippocampus most involved with learning and memory; receives info from the amygdala about emotional content of sensory inputs; we remember things that have scared us in the past

- anterior cingulate gyrus is involved with cognitive aspects of limbic system function; activity of neurons within this region of brain is correlated with the degree of unpleasantness attributed to painful stimuli

- efferents from central nucleus to orbitofrontal cortex and cingulate gyrus may influence our conscious perception of emotion

4. Identify – hypothalamus, cingulate gyrus, parahippocampal gyrus, hippocampus, amygdala, fornix, stria terminalis, and septal area

5. Identify – cingulate and parahippocampal gyri on hemisected brain; describe relationship of uncus to amygdala and hippocampus - 
6. 
- limbic system provides us with a memory of events, especially those associated with strong emotions, and it organizes the expression of our own emotions

- limbic system responsible for connecting emotions with memory so that one can remember both the event and the emotion associated with it

Emotional situation ( Amygdala system for implicit emotional memory or hippocampal system for explicit memory about emotional situation
