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1)Does the hypathalanmus play a primary role in leaming?

2)are hypathalamic effects on learming secondary to changes in brain state such as
attention/notivation?

The documented contral by hypathalanmus-unique transmitters, such as arexin and MCH of
synaptic strength in isolated brain slice preparations inplies a primary role for the

hypathalanus in synaptic weight updating.

the lateral hypathalamusis also critical for updating many types of associative and non-
associative menores




L

menory : a behavioural or cellutar/nolecular statecreated

byan experience.
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mennory updating: expérieme—de_epaﬂmt

nodification
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The hypathalamusis a partion of the brain
that contains a nunber of small nuclel with
a vanety o functions One of the nost
iInpartant functions of the hypothalamusiis
to link the nervous systemto the endocrine
systemwvia the pitutary gland The
hypathalamus is located belowthe thalamus
andis part of the linhic system

The hypathalanmus controls body

temperature, hunger, inportant aspects of
parenting and attachment behaviours, thirst,
fatigue, sleep, and arcadian rhythnms.




More recent work suggested that the hypathalanus might act as an interface for varous
types of cognitive functions, such as leaming and menory .

However, the precise mechanisms and circutry of howthe hypothalamus may be involved in
" menory and learning processes are largely unknown Recent methodological develgpments

utilizing chenmogenetic and optogenetic approaches have enabled specificity in studying
distinct neurons and their pathways in behaving animals. These studies unravelled new
Insights regarding the structure and function of the hypathalanus as related to learming and

/ menory processes, espedially the lateral hypathalanmus
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The involverrent of the hypathalamus in leaming and menory is
inplied by numerous studies in bath humans and animal nodels

Anatomical lesions of thelateral hypathalanus, or nore selective
ablation or silencing of specific lateral hypathalanic neurons, can
conpromse key behavioural and cellular carelates of learming and
menory, while lateral hypathalamic electrical stimulation can inprove

menory.
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For exanple, the decision to eat involves an evaluation of the intermal
metabalic informmation and the external environmental conditions over a
certain perod of time. Thisis evident when a subject is deciding which
type of food to eat. Depending on which type of nutnents the organism
(@animals as well as humans) needs, it will decide which food to consume
However, howthe intermal nutntional state of an organismdictatesthe
selection of a specific food in this decision making is still unknown




Hypathalamc representation of vanables that govern leaming:

Inpartant forms of learming depend on rapidly-changing vanables
such as rewards (e.g. taste), punishments (e.g. electric shock),
“neutral” context (e.g novelty), and sloly-changing variables such
asintemal body state (e.g nutrient levels, which canalsobe
considered as a foomof reward feedback).



Causal roles of specific hypathalanic neuronsin
updating associative and non-associative menories

Associative leaming involves a change in behavioural and neural
responses to a neutral stimulus (e.g atone), after repeated tenporal
pairing of such stimulus/cue with a punishment or a reward The
anplest formaf associative learning is Paviovian conditioning,
which has been typically studied in animal nodels in the context of

fear conditioning, where fear behavioural responses to punishments
orthreats.




Through which mechanisis does the lateral
hypathalanus nmodulate learming and menory

Arousal and notivation are inportant prerequisites far updating mmany types of
mennores. Experience-dependent menory updating often requires notivation [
to performcertain actions (e.g. to explore a novel object). It also requires —
sensory awareness, since without wakefulness and arousal, the expenences

that shape menmory may nat be trandated into changes in brain activity

pattems The lateral hypathalamc cell types described above, the arexinand
MCHneurons, have both been inplicated in setting the animals level of ,
arousal, notivation, as well as stress/anxiety . =




Conclusions

The studies reviewed above indicate that hypathalamic signals can directly contral
multiple forms of mennory, through mechanisims that are nat explained by traditional
hypathalamc roles such as energy homeostasls, notivation, and arousal. When and
why should the hypathalamus be invalved in menrory famation?

Anather key question is whether the hypathalamic neurons act as general
controllers for all kinds of experience-dependent synaptic plasticity, or whether they
are selective controllers of specific kinds of mennory?




THE END

THANKS FOR YOUR ATTENTION




