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Uceni a pamet

* Definice paméti
Learning is defined here as an experience-derived adaptive change in a

behavioral program, whereas memory is defined as the ability to store and
recall previous experiences. (Rosenzweig et al. 1993).



http://www.ncbi.nlm.nih.gov/pmc/articles/PMC311329/#B22

Kratkodoba a
dlouhodoba

pamet

* Smyslova pamét pretrvava
nékolik milisekund

* Pracovni pamét az tricet sekund
* Dlouhodoba pamét od 30 minut

* |In the taxonomy of memory
there are three species: short-
term memory (STM, lasting
minutes), intermediate-term
memory (ITM, 2-3 hr), and long-
term memory (LTM, >18 hr)
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Kratkodoba pamet

* Miller (1956) 7 plus/minus 2 kust informaci (cca 20500 citaci!)

* Cowen (2001) 4 kusy:

Abychom si pamatovali sedmimistné telefonni Cislo 6458937, musime
jej rozbit do ¢tyr bloku 64. 58. 93. 7. V podstaté jsou ¢tyri bloky (chunk)
hranice naseho vnimani.

& NCBI Resources ¥/ How To [¥) Sign in to NCBI

Publfﬂ]ed.guu PubMed v || | Search.

s nstuies o s Advanced Help
Abstract - Send to: =
Save items =

Behav Brain Sci. 2001 Feb;24(1):87-114; discussion 114-85. Add -

. . . . . * to Favorites -
The magical number 4 in short-term memory: a reconsideration of mental storage capacity.
CowanN'.
@ Author information Related citations in PubMed -
Abstract Topology and graph theory applied to

. \ \ . . H . . - M3
Miller (1956) summarized evidence that people can remember about seven chunks in shortterm memory (STM) tasks. However, that number was cortical anatomy may help [Brain Res Bull. 2003]
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Scitani excitace
a inhibice

* Kazdy neuron tvori stovky az
tisice synapsi s jednim nebo vice
typy neuronu.

* K sumaci synaptickych potenciall
dochazi, pokud dalsi potencial
vznika drive, nez predchozi
vyhasne.

 Kritické snizeni polarizace
postsynaptické membrany, vede
ke vzniku akéniho potencialu

 Neuromodulatory meéni vlastnosti
postsynaptickych membran a tak
mohou usnadnit nebo znemoznit
synaptickou odezvu.
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Dlouhodoba LTP

* Opakované akcni potencialy mohou vést k ruznym typum zvyseni Ci snizeni
synapticke transmise, z nichz nékteré trvaji pomerne dlouho. Muze se
jednat o procesy zahrnute v mechanismech pameti a uceni. Potenciace je
dlouhotrvajici zvySené uvolnovani neuromediatoru z aktivovane synapse
vznikajici nasledné po jeji opakovane stimulaci. Tento jev ma pomalejsi
nastup (obvykle sekundy) a mnohem pomalejsi doznivani, nez facilitace.

* Dlouhodoba potenciace (,long-term potentiation® LTP) je

dlouhodobé zvyseni synapticke transmise trvajici desitky minut, hodiny

nebo dny vyvolané kratkou vysokofrekvencni stimulaci presynaptlcke castl

Od posttetanicke potenciace a dlouhodobe facilitace se lisi tim, ze musi byt

aktivovany postsynaptické receptory. Predpoklada se, ze LPTJe dulezitd

Y Eocatecnlch fazich uceni a zapamatovani. Je studovana predevsim
ipokampu. V hypoteze vysvetlujici vznik LTP se vychazi z dlohy NMDA

receptoru v tomto procesu:
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Z hlediska informacniho zpracovani lze v zasadé rozlisit 3 faze paméti

1. Uceni (learning, encoding, acquisition) Ziskani zpracovani a syntéza
informace

Uchovani (tvorba trvalého zaznamu ukladané informace — engram)

Vybaveni (retrieval, recall or recollection) vyvolani ulozené
informace v a jeji pouziti, verbalizace



Konsolidace

* Konsolidace — upevnéni pamétové stopy z kratkodobé do dlouhodobé
pameéti

. {egtbrg;n pripisovan badateli George E. Mullerovi “Konsolidierung” (1892-

* Zavisla neaprepisu genu a syntéze novych bilkovin > remodelace synapse,
zvyseni pocCtu spojeni

» Konsolidace - byva popisovana na ruznych urovnich

* — Systemova — na urovni mozkovych struktur (napr. hipokampus vs.
Eeokortex) ..koncept, ze engram se fyzicky presouva z hipokampu do
ortexu

* — S}inaptlcka Bunécna (zmény v sYnaptlcke plasticite, meritelne napf.
elektrofyziologicky — LTP, LTD) Molekularni — na Urovni exprese genu



Rekonsolidace

* Predpokladejme, zZe je jiz pamétova stopa ulozena z kratkodobé paméti do
dlouhodobé tedy, konsolidovana.

* Pokud dojde k jejimu vybaveni (retrieval), muZe se stopa stat znovu labilni
(citliva napt. k inhibici proteosyntézy Ci experimentalné
elektrokonvulzivnimu soku) a tzv. rekonsoliduje...tzn. znova se uklada do
dlouhodobé pameti.

* Vyskyt asi jen u nékterych typU paméti

* Pamét muUze byt béhem vybaveni a nasledné rekonsolidace modifikovana. —
Potencialni terapeutickeé vyuziti ... abreakce traumatizujicich vzpominek pfri
kognitivné behavioralni terapii, napr. u post-traumatickeé stresoveé poruchy.
— Mozné vyuziti beta- alfa-blokatoru jako profylaxe ¢i |1é¢ba u této poruchy
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Neuron

Tet1 Is Critical for Neuronal Activity-Regulated
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SUMMARY methyltransferase (DNMT) enzymes that are responsible for

this process, have been relatively well characterized (Jaenisch
The ten-eleven translocation (Tet) family of meth- and Bird, 2003; Feng et al., 2010), the complementary process
ylcytosine dioxygenases catalyze oxidation of 5- of DNA demethylation remains poorly understood. The ten-
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Vymazani pametove stopy?

* To their surprise, the researchers found that mice without Tetl were perfectly able to form
memories and learn new tasks. However, when the team began to study memory extinction,
significant differences emerged.

* To measure the mice’s ability to extinguish memories, the researchers conditioned the mice to
fear a particular cage where they received a mild shock. Once the memory was formed, the
researchers then put the mice in the cage but did not deliver the shock. After a while, mice with
normal Tetl levels lost their fear of the cage as new memories replaced the old ones.

* “What hapFens during me.mor}/1 extinction is not erasure of the original memory,” Tsai says. “The
old trace of memory is telling the mice that this place is dangerous. But the new memory informs
thehmlcehtha’rc]thls place is actually safe. There are two choices of memory that are competing
with each other.

* In normal mice, the new memory wins out. However, mice lacking Tetl remain fearful. “They
dlcan’t relearn properly,” Rudenko says. “They’re kind of getting stuck and cannot extinguish the
old memory.”

* In another set of experiments involving spatial memory, the researchers found that mice lacking
the Tetl gene were able to learn to navigate a water maze, but were unable to extinguish the
memory.



Ecker, 2013

* Coherence therapy

Table 3

Steps of Process for Clinical Application of
Memory Reconsolidation

Therapeutic Reconsolidation Process

l. Accessing sequence
(preparation)

A.Symptom identification

B. Retrieval of target learning
(symptom-requiring schema)

C. Identification of disconfirming
knowledge

Il. Transformation
sequence

1. Reactivation of symptom-requir-
ing schema (B)

2. Activation of disconfirming
knowledge (C), mismatching symp-
tom-requiring schema (B)

3. Repetitions of (B)-(C) pairing

Ill. Verification

V. Observations of-
--Emotional non-reactivation
--Symptom cessation
--Effortless permanence




Brain Systems of Memory
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Neuroscience in the 21st Century




* H. M. trpél nezvladatelnou epilepsii, ktera byla Casto -- i kdyz nerozhodné --
pripisovana nehodé, kterou utrpél v deviti letech, kdyz ho prejelo kolo. Trpél
parcialnimi zachvaty mnoho let, a pak nékolika tonicko-klonickymi zachvaty po
svych Sestnactych narozeninach. Roku 1953 se pan H. M. obratil na Williama
Scovillea, chirurga na nemocnici Hartford, pro lecbu.

 Scoville lokalizoval epilepsii pana H. M. v jeho levych a Rravy'/ch vnitrnich
castech spankoveho mozkového laloku a navrhl jejich chirurgickou resekci
(vyriznuti) jako l1écbu. 1. zari 1953, Scoville odstranil ¢asti spankového laloku
pana H. M. na obou stranach jeho mozku. H. M. ztratil pfiblizné dveé tretiny
sveho hipokampu, parahipokampalniho zavitu, a amygdaly.

* Po operaci - ktera byla uspesna ve svem hlavnim cili regulovani jeho epilepsie
- trpél tézkou anterogradni amnézii: i kdyz jeho pracovni pameét a proceduralni
pamét byly neporusené, nedokdazal ulozit nové uddlosti do dlouhodobé
paméti. Podle nékterych védcu (napf. Schmolck, Kensinger, Corkin, & Squire,
2002), byla panu H. M. narusena jeho schopnost tvorit nové sémantické
znalosti, ale vyzkumnici debatuji rozsah tohoto poskozeni. Trpél také mirnou
retrogradni amnézii, a nedokazal si vzpomenout na vetsinu udalosti 1-2 roky
obdobi pred svou operaci, ani nékteré udalosti z doby az 11 let drive, coz
znamena, ze jeho amnézie byla Casove stupnovana. Na druhou stranu jeho
schopnost tvorit dlouhodobé proceduralni vzpominky byla neporusena, takze
se mohl (napfriklad) ucit novym motorickym dovednostem navzdory tomu, ze
by si na toto uceni nemohl vzpomenout.




Schacter, Addis, 2007

* Respondenti si meli vybavovat epizodické udalosti (mista, situace,
atd.) na zakladé podstatnych jmen, jako jsou:

* minuly tyden, pristi tyden, pred rokem, za rok,...

* Na FMRI se ukazalo, ze pri obojim se aktivuji oblasti levého
hipokampu a postranni vizualni oblasti.

* Pri fazi konstrukce budoucich ocekavanych udalosti se vSak ukazalo, ze
byl aktivni i prefrontalni kortex (prospektivni funkce — jako reakce na
novou situaci)

» Systém epizodické pameéti ovliviuje nase predstavy o budoucnosti



NEUROPSYCHOLOGIA

Neuropsychologia 45 (2007) 1363-1377 —_——
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Remembering the past and imagining the future: Common and distinct
neural substrates during event construction and elaboration

Donna Rose Addis®?*, Alana T. Wong a.b Daniel L. Schacter *?

* Department of Psvchology, Harvard University, Cambridge, MA, United States
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PAST AND FUTURE EVENT ELABORATION

PAST EVENT > CONTROL FUTURE EVENT > CONTROL

Fig. 2. Sagittal slice (x=—4) illustrating the striking commonalities in medial left prefrontal and parietal activity during the elaboration of (a) past and (b) future
events (relative to the control tasks) at a threshold of p <.001, uncorrected (shown at p <.005, uncorrected).



Predictive coding

* ... NAse predeslé zkusenosti vytvari predpovedi o
budoucnosti a minimalizuji moment prekvapeni®. (Friston et
al., 2006)

* ,Mozek slouzi k redukovani ocekavani z reality a skutecnych
zkusenosti.” (Brown, Brine, 2012)

Mozek

Ocekavana Skute€na |
zkusenost zkusSenost




Predictive coding

* Predikujici neurony (P - zeleneé Sipky), ktere predikuji
na zakladé vnitrnich informaci systemu, co by mélo
prijit prijde ze senzomotorického okruhu (na zakladé
zkusenosti).

* Chybové neurony (E) (modra Sipka) pusobi jako
komparator, ktery srovnava smyslove viemy ze
senzomotorickeé urovne (Cervené sipky) s informacemi
od prediktivnich neuronu (modra Sipka).

* Rozdil mezi predpovedi a skuteCnym vstupem ze
senzomotorického signalu je predan na vyssi uroven.

* (Fialové sipky) zpetné ovlivneni ohledné mozné
nespravneho rozhodnuti prediktivnich neuronu.

Sensory
Input
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Vizualni pamét a mnemotechnika
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Yerks, Dodson, 1908
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MNeuropharmacology. 2007 Mov;53(6):699-723. Epub 2007 Aug 10.

Memantine: a NMDA receptor antagonist that improves memory by restoration of homeostasis in the
glutamatergic system--too little activation is bad, too much is even worse.

Parsons CG', Stofler A, Danysz W.

# Author information

Abstract

The neurotransmitter glutamate activates several classes of metabotropic receptor and three major types of ionotropic receptor--alpha-amino-3-
hydroxy-5-methyl-d-isoxazolepropionic acid (AMPA), kainate and M-methyl-O-aspartate (NMDA). The involvement of glutamate mediated
neurotoxicity in the pathogenesis of Alzheimer's disease (AD) is finding increasing scientific acceptance. Central to this hypothesis is the
assumption that glutamate receptors, in particular of the NMDA type, are overactivated in a tonic rather than a phasic manner. Such continuous,
mild, chronic activation ultimately leads to neuronal damage/death. Additionally, impairment of synaptic plasticity (learning) may result not only from
neurcnal damage per se but may also be a direct consequence of this continuous, non-contingent NMDA receptor activation. Complete NMDA
receptor blockade has also been shown to impair neuronal plasticity, thus, both hypo- and hyperactivity of the glutamatergic system leads to
dysfunction. Memantine received marketing authorization from the EMEA (European Medicines Agency) for the treatment of moderate to severe AD
in Europe and was subsequently also approved by the FDA (Food and Drug Administration) for use in the same indication in the USA. Memantine is
a moderate affinity, uncompetitive NMDA receptor antagonist with strong voltage-dependency and fast kinetics. This review summarizes existing
hypotheses on the mechanism of action (MOA) of memantine in an attempt to understand how the accepted interaction with NMDA receptors could
allow memantine to provide both neuroprotection and reverse deficits in leaming/memory by the same MOA.
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The NMDA receptor antagonist
memantine as a g [Int J Geriatr Psychiatry. 2003]

Paradigm shift in NMDA receptor antagonist drug
development: molecular [J Alzheimers Dis. 2004]

The molecular basis of memantine
action in Alzheimer's [Curr Alzheimer Res. 2005]

Meuroprotective and symptomatological action of
memantine relevant for Alzl [Meurotox Res. 2000]

Pathologically-activated therapeutics for
neuroprotection: mechz [Curr Drug Targets. 2007
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Popularizacni doporuceni?

* Lépe zapamatovatelné jsou smysluplné obsahy a logické celky coz
muze vést ke zkreslovani vzpominek.

* Pri zaclenovani novych informaci se totiz proménuiji i stavajici znalosti.

* Lépe se také pamatuji poznatky, které maji citovy nadech a které jsou
casto vybavovany.

* Vizualni predstavy pomahaji v ukladani a vybavovani si dlouhodobé
pameti.
e Kvalitni a neprerusovany spanek podporuje proces LTP.



