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Chapter 18: Language and Memory
 
Amnesia - the partial or total memory lost. Possibly due to a brain lesion
Infantile amnesia – forgetting one’s personal memories of infancy. Due to the system that is central for adult personal memory is not yet mature in infants.

Fugue state – adults that lose memory about their former lives, but with skills and language intact. Basis of this is temporary suppression of medial temporal lobe memory systems.

Transient global amnesia – acute form of amnesia with a sudden onset and a short course. It’s the loss of old memories and inability to form new memories. Due to concussion, migraine, hypoglycaemia, epilepsy, interruption of blood flow from transient ischemic stroke or embolism.

Electroconvulsive (shock) therapy (ECT) – 70 to 120 V of alternating current passed briefly from one part of brain to another through electrodes placed on the skull. Used to treat depression, and produces a similar transient memory loss.   

Anterograde amnesia – inability to acquire new memories.

Retrograde amnesia – loss of memory that was accessible before the accident/incident

Time-dependent retrograde amnesia – commonly produced by traumatic brain injury (TMI), where the severity of the injury determines how far back in time the amnesia extends. 
Consolidation theory – role of the hippocampus is to consolidate new memories, a process that makes them permanent. Memories are held in hippocampus for a period of time and then gradually consolidated in a new location in the neocortex. Articulated by Squire and Bayley. 

Multiple- trace theory – there are three kinds of memory: autobiographical, factual semantic and general semantic. Articulated by Nadel and Moscovitch.
Reconsolidation theory – memories will rarely consist of a single trace or neural substrate. Described by Tronson and Taylor. 
Reconsolidated – a process by which a memory re-enters a labile phase when recalled and is then restored as a new memory.
Implicit memories – type of long term memory. The skills, conditioned reactions, and events unconsciously or on prompting.
Explicit memories – type of LTM in charge of spontaneous and conscious recall of events and facts.
Emotional memory – type of LTM. Conscious and unconscious and memory for affective properties of stimuli or events are vivid. 

Priming – a stimulus is used to sensitize the nervous system to a later presentation of the same or similar stimulus.
Depth of processing effect - the improvement in subsequent recall of an object about which a person has given thought to its meaning or shape.

Study-test modality shift - when a subject is given instructions in one form (reading) and are instructed to recall it in another way (write) and produce poorer results.
Episodic/autobiographic memory – singular events that a person recalls.

Autonoetic awareness – self knowledge that makes it possible to bind together the awareness of oneself as a continuous entity through time; to travel in subjective time into either the past or future.

Uncinate fasciculus – a band of fibres that connects the temporal lobe and ventral frontal cortex. 

Semantic memory – knowledge about the world, historical events, literary figures; ability to recognize family, friends, acquaintances and information learned in school .

Ammon’s horn (Cornu Ammonis) – the upper half of the two gyri of the hippocampus consisting of pyramidal cells (which can be divided into 4 groups: CA1, CA2, CA3, CA4).

Dendate gyrus – the lower half of the two gyri of the hippocampus consisting of stellar (star-shaped) granule cells.

Perforant pathway – perforates the hippocampus; connects the hippocampus to the posterior neocortex.

Fimbria-fornix – arches along the edge of the hippocampus; connects the hippocampus to the thalamus and frontal cortex, the basal ganglia, and the hippothalamus.

Confabulation – patients glibly produce plausible stories about past events rather than admit memory loss (stories are plausible because they tend to be based on past experiences.

Huntington’s chorea – a disorder characterized by the degradation of cells in the basal ganglia.  
Classical conditioning – Conditioned response, unconditioned response;  a type of learning in which individuals learn to respond to unfamiliar stimuli in the same way they are accustomed to respond to familiar stimuli if the two stimuli are repeatedly presented together
Fear conditioning – conditioning where a noxious stimulus used to elicit fear/emotional response.

Short-term/working/temporal memory – a neural record of recent events and their order;the system used for holding sesory events, movements, and cognitive information (digits, words, names, other items) for a brief period.
Synesthesia – ability to perceive a stimulus of one sense as the sensation of a different sense.
· H. M. had epilepsy. Scoville performed bilateral medial temporal lobe resection in attempt to stop his seizures. H.M. then experienced severe anterograde amnesia (could remember everything up until the accident, or in this case, the operation). He performed normally otherwise. It was later found that only part of his hippocampus was removed.
· Multiple Memory Systems can be broken down into long-term memory and short-term memory (sensory, motor, cognitive). 

· Long-term memory can be further broken down unto explicit (conscious), implicit (unconscious), and emotional (conscious and unconscious). 
 
Learning and Amnesia
· Temporal Lobe involved in memory

· Memory not really localized, rather there are various kinds of memory and memory systems that exist

Varieties of Amnesia
· Amnesia due to medial temporal lobe and its pathways being disrupted?

· Infantile amnesia is the early life forgetting occurring possibly due to the maturation of the memory system of an infant.

· Fugue State is essentially suppressed memory. When an adult shows up distanced from home with no recollection of past, but retains their language and skills.
· Suppressed medial-temporal lobe memory system

· Transient Global Amnesia is an acute amnesia. It is sudden but does not last long. Loss of memories, inabilities to form new ones. Possibly due to concussions, migraines, epilepsy.

· Electroconvulsive therapy (ECT) is used in treating depressed individuals. Produces transient memory loss.

· Damage to restricted brain parts can produce specific effects to language like not being able to understand meaning in nouns, but verbs are intact.

· Alzheimer’s disease is characterized by loss of memories and neurons beginning at the medial temporal lobe.

 
Anterograde and Retrograde Amnesia
· Anterograde amnesia is being unable to form new memories. Patient with this are impaired spatially, topographical learning, learning about events (Deaths)

· Retrograde amnesia is losing all memories before the onset of the problem. Patients still remember skills, can read, speak ,write, know important information like “where they live”

 
Time-dependent Retrograde Amnesia
· Severity of the amnesia is determined by how far back it extends.

· The extent shrinks with time, leaving residual amnesia of events before amnesia.

 
Theories of retrograde amnesia: consolidation, multiple traces, reconsolidation
· The consolidation Theory = Hippocampus role is to consolidate new memories to make them permanent. They are then moved to other parts of the brain for storing.

· Explains older memory preservation and why recent ones are lost

· The multiple-trace Theory = proposes 3 kinds of memories

· Autobiographic memory/episodes. Describe personal involvement at time and place.

· Factual semantic memory. Who the president is, actor, university.

· General semantic memory. Knowledge, language, time, place.

· Each depend on a different region of the brain. (hippocampus, temporallobe, neocortex)

· Memories can be re evaluated restored and discussed. Such that an autobiographic memory can also be stored as factual semantic. Making these memories more resistant

· Reconsolidation Theory = Memory being used is always reconsolidated. That is memory re enters and is restored as a new memory when recalled. This leads to many ‘traces’ of the memory being stored.

 
Multiple Long-term memory systems
· Long term memory supported by 3 pathways:

· Implicit memory skills, habits, priming and conditioned reaction
· Unconscious, unintentional. Language, motor skills. Bottom up processing. Depends on receiving sensory information.

· Explicit memory events, facts…

· Fact based Semantic memories (facts, knowledge)/episodic (personal, autobiographical). Top-down processing, reorganizes data to store it.

· Emotional memory affective properties of stimuli or events. Aspects of both conscious and unconscious.

· Arousing, vivid, available by prompt. Attraction, avoidance, fear. Bottom up processing. Internal cues in processing the events can be spontaneously recalled, top down processed.

 
Implicit Memory
· Sparing of implicit memory in amnesia
· Priming, a phenomenon in which a stimulus used to sensitize the nervous system to a later presentation of the same stimulus or similar.

· Amnesic patients have no conscious recollection of priming but perform is as well.

· Depth-of-processing effect is the improvement in subsequent recall of an object about which a person has given thought to its meaning or shape

· Study-test modality shift when a subject is given instructions in one form (reading) and are instructed to recall it in another way (write) and produce poorer results.

 
Explicit memory
· Parahippocampal gyrus = acquire memory of pictures.

· Autobiographic Memory
· Episodic. Allows remembering past personal experiences.

· Autonoetic Awareness of Time
· Autonoetic awareness is essentially self-knowledge. One-self in time.

· Medial/Ventral frontal injury = loss in self-regulating behavior and autonoetic

· Most things are still intact when this function is damaged. Personal experiences are amnesic. Autobiographic events hard to recollect. Unable to tell what he will be doing or what he has done.
· Uncinate fasciculus connects temporal lobe to ventral frontal cortex.
· Autobiographic memory depends on medial temporal lobe.
· And with the uncinate fasciculus might be related to autobiographic memory.

Semantic Memory
· All knowledge that is not autobiographical.

· Recognizing people, information learned, writing, reading, and math.

· Does not depend on the medial-temporal-lobe-ventral-frontal-lobe memory system like episodic memory does.

 
Neural Substrates of Explicit Memory
· Most explicit memory has a neural basis in the temporal lobe or something related to it like the hippocampus. Thalamus.

· Regions making up the explicit memory circuit receive input from neocortex and brain stem + ACh, Serotonin, noradrenaline systems.

Anatomy of the Hippocampus
· Hippocampus plays dominant role in discussion of memory.

· Limbic structure extending in curve from lateral neocortex of medial temporal lobe toward midline of brain.

· 2 Gyri present:

· Ammon’s horn
· Pyramidal cells (4 groups called CA cells or Cornus Ammonis)

· Dentate gyrus due to its sharp bend of cell layers.

· Granule cells – (star shaped)

· Cells of these two gyri are differentially sensitive to Anoxia + Toxins.

· Hippocampus connects to rest of brain via 2 pathways

· Perforant pathway connects hippocampus to post. Neocortex

· Fimbria-fornix (Arches) connects hippocampus to thalamus and frontal cortex, basal ganglia, hypothalamus.

· Hippocampus ( input from neocortex ( dentate gyrus ( Ammon’s horn ( Granule cells (Sensory cells) ( Hippocampus (Pyramidal cells (Motor) ( CA1 ( temporal lobe ( subiculum ( temporal cortex ( thalamus ( brain stem.

 
Case Histories of Hippocampal functions
· Hippocampus important in retaining memory for short periods of time after learning.

· Nearby cortex is responsible for memory that lasts longer.

· Neocortex possibly where earliest memories are accessed from.

· Loss of hippocampus = retrograde/anterograde amnesia for explicit.

 
Early hippocampal damage
· 3 subjects of various ages between birth to 9 years with injury ( All problems in memory loss that affects everyday. Not retarded. Competent in langage, speech, reading, writing. And semantic memory intact.

 
Neural connections to the hippocampus
· Damage to fimbria-fornix ( Anterograde/Retrograde amnesia. Not as extensive as temporal lobe damage.

· Damage to temporal stream = contribution to amnesia

· Severed connections in neocortex and temporal lobe = produces amnesia

· 4 conclusions drawn from studies

1. Anterograde and retrograde amnesias are different in that anterograde deficits are more severe.

2. Episodic memories more severely affects than semantic

3. Autobiographic memory affected.

4. Cannot see personal experience in future and past.

Perirhinal Cortex
· Often damaged along with medial-temporal lesions.

· Rhinal-cortex lesion = severe anterograde and retrograde impairment on object-recognition.

· Contextual knowledge depends on hippocampus.

 

Hemispheric specialization for explicit memory
· Temporal Cortex
· Treatment for epilepsy = removal of affected temporal lobe.

· Temporal neo-cortex makes large contributions face recognition, spatial-position.

· Right temporal damage = impaired memory of nonverbal material

· Left temporal damage = deficits in verbal tests, recognition of words.

· Parietal and occipital cortex
· Color amnesia, LTM difficulties, object recall, topographic amnesia.  

· Usually in presence of bilateral lesions

· Frontal Cortex
· Hemispheric encoding and retrieval asymmetry makes 3 predictions

1. Left Prefrontal cortex = encoding semantic mostly (as opposed to retrieval)

2. Left prefrontal cortex = encoding episodic information mostly ‘’

3. Right prefrontal cortex = encoding episodic memory more than left side.
Diffuse damage and Explicit Memory
· Herpes Simplex Encephalitis
· Damage to temporal lobe ( Severe memory impairments.

· Possible damage to insula, lateral temporal cortex, and medial frontal cortex contributes to retrograde amnesia?

· Insula might have larger implication in retrograde amnesia. Active when performing active verbal tasks.

· Alzheimer’s Disease
· Progressive loss of cells. Abnormalities in cortex. Anterograde and retrograde.

· Medial temporal cortex change and all other cortical areas become affected later on. Both Implicit and explicit are affected.

· Korsakoff’s Syndrome
· Accompanied by alcoholism. Defects in memory.

· Memories of recent events are not remembered.

· 6 Symptoms:   
1. Anterograde Amnesia

2. Retrograde amnesia

3. Confabulation (Make up events rather than admit to memory loss)

4. Meager content in conversation

5. Lack of insight

6. Apathy

7. Due to lack of VB1 caused by large quantities of alcohol being consumed. No recovery?

 
Ascending Systems Critical for Explicit memories
· Brain stem source of 3 nonspecific systems – cholinergic, serotinergic, noradrenergic.

· Might all be associated to memory?
· Cholinergic cells being selectively damage or serotonergic cells does not produce much of an effect, but amnesia can occur if both are destroyed together.

Neural substrates of Implicit Memory
· Basal Ganglia
· Involvement in implicit memory.

· Huntington’s chorea is degeneration of cells in basal ganglia. People with this had trouble doing mirror-drawing tasks.

· Motor Cortex
· Process of acquiring implicit knowledge requires reorganization of the motor cortex not required in explicit memory.

· The Cerebellum
· Cerebellum important position in motor learning. In Classical conditioning.  Conditioned response, unconditioned response.

· Neocortex not necessary for development of a conditioned response ( Cerebellum in learning, adapting, behavioral responses.

 
Neural Substrates of Emotional Memory
· Fear conditioning ( Noxious stimulus eliciting fear.

· Emotional memory as a specific kind of memory separate from implicit and explicit?

· Amygdala. Damage to it = no more emotional memory. No effect on implicit/explicit.
· It’s connected to implicit memory systems via Basal ganglia.

· Emotional experiences (pleasant and unpleasant) activate hormonal and brain systems. Amygdala critical.

 
Neural substrates of Short term memory
· Short term Memory or Working Memory is temporal. Memory used to hold for brief period of time. Mediated by locations defined by dorsal and ventral pathways to two different regions of the frontal cortex.

Short Term Memory and the Temporal Lobes
· STM Deficit can result from damage to sensory areas of parietal cortex, temporal cortex.  At Junctions of the parietal, temporal, occipital cortices.

· Left posterior temporal lesion = inability to repeat verbal stimuli.

· Medial temporal lobe ( retained function in STM.

Short Term Memory and the Frontal Lobe
· Frontal lobe lesions = problems remembering temporary location of stimulis.

· Left temporal removals = deficit in recognition, verbal memory, recency. Frontal Lobe lesioned patients only had problems in recency, and left lesions were worse.

· Deficits in frontal lobe patients include more likely to make errors of intrusion or omission when copying motions. (Forgetting or adding previously seen in another sequence)

· 2 STM systems ( Spatial and object memory.

· Pathway projecting from parietal, and one from temporal. Implicated in different STM. Represented in dorsal stream as Vision for action, and ventral as Vision for recognition.

 
Special Memory abilities
· Asperger’s syndrome, a form of autism. High intellectual function. “savants”

· Synesthesia, perceiving a stimulus of one sense as the sensation of a different sense.

· Brain lesion ( makes other parts of brain work instead allowing it to become an expert.

