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Rapid Eye Movement (REM)
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Sleep and wakefulness
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Influence of hypothalamus on neocortex
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Suggestion: the ascending axons of this circuit are
continuously activating memories of places that lie

ahead, in the direction indicated bﬁ{  the current
Thus. decisions dgbout direction of locomotion are

direction ﬂf the head. influenced by memories of those places. including
their good or bad values.

* Axons in the Papez circuit are of more than one type.
Only the ones signaling head direction have been
characterized.

« What is the hippocampus sending to other parts of the
hypothalamus? It may alter motivational levels
according to remembered information about locations
in the current frame of reference.
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*  Origins of endbrain: Structures underlying olfaction

«  Two major links between olfactory system and the motor systems
of the midbrain

1) Through the ventral endbrain. which became corpus striatum and basal
forebrain (including much of the septal area)
«  Qutputs to hypothalamus. (epithalamus. subthalamus). midbrain
*  These outputs affected locomotion and orienting movements

*  The links were plastic, so habits were formed according to rewarding effects
mediated. e.g.. by taste effects.

2) Through the medial part of the dorsal endbrain, which
became medial pallium—the hippocampal formation
*  Outputs to ventral striatum, hypothalamus, epithalamus

* The links were plastic, but the “habits” formed w erent: The
association of place with good or bad consequences of approach.
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Origins of endbrain: Structures underlying olfaction

Two major links between olfactory system and the motor systems
of the midbrain

1) Through the ventral endbrain. which became corpus striatum and basal
forebrain (including much of the septal area)
«  Qutputs to hypothalamus. (epithalamus. subthalamus). midbrain
*  These outputs affected locomotion and orienting movements

*  The links were plastic, so habits were formed according to rewarding effects
mediated. e.g.. by taste effects.

2) Through the medial part of the dorsal endbrain, which
became medial pallium—the hippocampal formation
*  Outputs to ventral striatum, hypothalamus, epithalamus

* The links were plastic, but the “habits” formed w erent: The
association of place with good or bad consequences of approach.
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Evolution of corpus striatum:
basic outline of a story

1. Beginnings: a link between olfactory
inputs and motor control: The link becomes
“Ventral striatum”. It was a modifiable link
(capable of experience-induced change).

2. Non-olfactory inputs invade the striatal
integrating mechanisms (via paleothalamic
structures).

3. Early expansions of endbrain: striatal and
pallial.

4. Pre-mammalian & then mammalian
expansions of cortex and striatum: For the
striatum, the earlier outputs and inputs
remain as connections with neocortex

expand.

Gerald Schneider. 9.14 Brain Structure and Its Origins, Spring 201

OpenCourseWare), http://ocw.mit.edu (Accessed). License:Creative Commons BY-NC-SA
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Learning and memory

* Connections of striatum and hippocampus are plasti
* Plasticity is a base of learning

* Learningis a forming of long- term memory




Learning and memory

Plasticity is a base of learning

Learning is a forming of long- term memory

Declarative memory (explicit)
— Based on hippocampus

— Explicit information is stored and later recollected

— ,,Construction of the maps (relationships)“ — spatial or abstract

Procedural memory (implicit)

— Based on striatum

— Habitual learning — motor skills, but also social habits
— ,,Construction of the algorithms”



Learning and memory

Connections of striatum and hippocampus are plastic
Plasticity is a base of learning

Learning is a forming of long- term memory

Declarative memory (explicit) Location oriented:
— Based on hippocampus Where am | and what has
_ . happened here?
— Explicit information is stored and later recollected

— ,,Construction of the maps (relationships)“ — spatial or abstract

Procedural memory (implicit)

Object oriented:
— Based on striatum

Can | eat it and how
— Habitual learning — motor skills, but also social habits to eat it?

— ,,Construction of the algorithms”
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Amygdala

http://proprofs-cdn.s3.amazonaws.com/images/FC/
user_images/1406217/9806788916.png

Corticomedial: Inputs from olfactery bulbs, hvpothalamus & lateral amvegdala; outputs

to hvpothalammus, amvgdala, ANS

Basolateral: Inputs from thalamus, neocortex, hippocampus, outputs to prefrontal

cortex, ventral striatum, other amvgdala nuclei

Central: Intra-amvedalar inputs, outputs through stria terminalis (see later slides) !

* Connections to all major

cortical and subcortica
Istructures

Modiffied corpus striatum

Plasticity — memory
formation

,Influence of information
from outer environment on
limbic system®

,2Amygdala hijack”
,Affective tags”

— Both possitive and negative

— Higher responsiveness to
negative

Forebrain

B Hypothalamus

B Amygdala

5. Amygdala blocks “slow” thinking

4. Amygdala does quick threat assessment |

1. Sensory data sent to thalamus

6, Unthinking response

_- W Basal ganglia

Cortex

-

Limbic system

K>

2. Data sent to amygdala

__—M Thalamus

DTBzUhiQrAE/Uz_blohLgll/AAAAAAAAADU

/kFhO3Eeq6B8/s1600/amygdala-bypass.gif

http://1.bp.blogspot.com/-



Lc‘w 4, Fall i wm
v N .
O'A.& 1 l'. Vory - T
cxn e, | Ve TriTum
.l | Y
o 1/
7 | y
TSy +w eenbrain
o ‘L 3 .
J Midborain
7 H ivielbrasn
| 4

| :;!C ' »’Lﬂj (] V‘Cf(

Courtesy of MIT Press. Used with permission.
Schneider, G. E. Brain structure and its Origins: In the Development and in
Evolution of Behavior and the Mind. MIT Press, 2014, ISBN: 5780262026734,

Gerald Schneider. 9.14 Brain Structure and Its Origins, Spring 2014. (Massachusetts Institute of Technology: MIT
OpenCourseWare), http://ocw.mit.edu (Accessed). License:Creative Commons BY-NC-SA



