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THEME 3
BRAIN REGIONS ASSOCIATED WITH

LONG-TERM MEMORY
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S
e study phase:
P2 (item)2 2712 A (context) F SFUHE A H.
c.g., Hit & WE, 9% & Q&

e item memory:
old®} newE ¢l4](recognition)sl= Ao 7|4t

=

e context memory:
itemo]| A EW-& 3]A}(recall)
e.g., 11 AR7F 5 Aol Y UA?

During the study phase of such experiments, items are presented in one of two contexts, such

as on the left or right side of the screen or in red or green.

NOTE 3.1. ZA}7]7]
long-term memoryA]...

2 8ol 4 A

A 43 Context Memory vs Item Memory | A& oA &4 5= P= 4
FA 4 | “Remembering” vs “Knowing” F71A7F wole A AY
AuHA 70 | Recollection vs Familiarity Z24Ql o|24] 7i3 height

Table 3.1: claude A&

3.1 Episodic Memory

can refer to many other related forms of memory including

context memory, source memory,

“remembering,” (the subjective experience during detailed retrieval, e.g., *x} ojt] F2}7” AHAlsh=
AlZY 749)

recollection(accurate retrieval of contextual informa- tion, e.g., O] =Zo] Fx}E o] QI A=A]),

AN AN
and autobiographical memory(a speci ¢ type of episodic memory for detailed personal events)

episodic memories+ control regions and sensory regions 259} W2 & o] Q18- v, E chapter
X]+= sensory region THEZ] ofU gt
episodic memory2} T X control regions:

medial temporal lobe(which include the hippocampus and the parahippocampal cortex),
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dorsolateral prefrontal cortex(e|n]z] 7} Y& SAI5} ofy H 32,

parietal cortex(inferior parietal cortex (angular gyrus) and the medial parietal cortex (ex-
tending into retrosplenial cortex and posterior cingulate cortex: &7 2413l}))

Bold® == Figure 3.10]4 2t g d 94,

Figure 3.1: Regions of the brain associated with episodic memory. fMRI activity (in red/yellow) in
the left hemisphere

3.1.1 the hippocampus and the parahippocampal cortex

H w2 & g7l 29,

parahippocampal cortex

processes the context of previously presented information:
e.g., the spatial location (e.g., the left or right side of the screen)
or the color (e.g., red or green) of an object that was presented earlier.
A2 A E A 2Rtk fMRI 571 3l
NOTE 3.2. experiment (Ekstrom, Copara, Isham, Wang Yonelinas, 2011)“
A4 AR
study phase:
7S 73S A 8719 v mi fXe e =4S
e test phase:
shol =& wpa A e 7.
~ 7P 7Phe Th2 o3 27l (spatial)
= 7 W 4171 13 27l (temporal)

ok

2
=]

ot

A,

st
o

= A2 Z+ /A7 7192 parahippocampal cortexS A St

d

%http://humanspatialcognitionlab.org/wp-content/uploads/2014/10/EkstromCopara_etal2011_Neuroimage-1.pdf

perirhinal cortex

parahippocampal cortex®] ¢FZ medial temporal lobeo] <3}
item information(e.g., o] & o] & & o] Q1=2]7) *2] = episodic memory+ item=E= LA o] Q1.
T1A] familiarity?

hippocampus

o] 7] item + context T2 = AFA|SH episodic memory e.g., ZHZ] Lo} Newport Sf|HH 02 o] 7t
71998 w23 — perirhinal cortex: 215, parahippocampal cortex: A& 2]
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Figure 3.2: Model of medial temporal lobe sub-region function. The perirhinal cortex (PRC) pro-
cesses item information, the parahippocampal cortex (PHC) processes context information, and
the hippocampus (HC) binds item information and context information.

3.1.2 dorsolateral prefrontal cortex & parietal cortex

o3 4 el vt 981 A7 Fa FA)

dorsolateral prefrontal cortex FZ: 1) 7|99 &S 7} 2) thE G Ho #AF
parietal cortex F=: 1) 7| W-§ *%F 2) attention

inferior parietal cortex: “remembering” ¥} 3¢, H|T source memory 2} T 12 .%ZF%: Figure 3.3

rid
o

R

Figure 3.3: Qclaude

NOTE 3.3. long-term memory2] regions episodic memory %% %9 <9: the dorsolateral pre-
frontal cortex, the parietal cortex, and the medial temporal lobe
= item memory2}E THE 0] Q1S — F=Z O F long-term memory e} W H 2|,

3.2 Semantic Memory

Semantic memory has been associated with the

left dorsolateral prefrontal cortex (episodic memory®} T2 G H),
the anterior temporal lobes,

and sensory cortical regions

left dorsolateral prefrontal cortex o] %2 = tfE m]& Ao A% sementic memory
A A 2]
sensory cortical regions

e T= O|F WS}7] — lateral inferior occipital-temporal cortex €43} (living things Q14]15}=)

e L 0]F W5}7] — medial inferior occipital-temporal cortex €4Sk nonliving things 1A}

<)

anterior temporal cortex Y =slo|H AAE AL O E left anterior temporal lobe”} sementic
memory9} Tl 98-& LA FI.

Figure 3.4: Regions of the brain associated with semantic memory. Cortical thinning in Alzheimer’s
patients (in red/yellow) associated with disruption in semantic memory.

anterior temporal cortex &gk ? | L A FA)
FZ: 1) sementic information A%} 2) tf2 o & FHof HAH ARE AZA(upx] sfutr} episodic
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memory AZASI= 7 AH)

anterior temporal cortex”} o] ZrZH(A)1Zh, AZE, AFS]A]) 2] sementic memoryE Hj7f o= &
A7} 98

NOTE 3.4. experiment(Simmons, Reddish, Bellgowan & Martin, 2010)

49 B

o P2 AFE, AR, Ao gi5te] 453G ‘the brooks hammer is eight years old’. ‘patrick was
born in little rock’

HRE S5 fMRI W2 — AFgF S5 A] G-= left and right anterior temporal lobe 245}
= anterior termporal cortex+= social information¥} 3 Q) Z| o} &7}?

3.3 Memory Consolidation

¥ 7H4: long-term memory: hippocampal—cortical interactions = cortical-cortical interactions
(1-10d A1)
Z7: St &4bE 7o) 0% B
ofiatLt?
H|e, sfjap &4y 3093 714
dhet 7H4: Sk WA 47 7))

, 1d S 715, sfinte I Hop 22w 7]of] BofstA]

LA A 7F 2419 ((Nadel & Moscovitceh, 1997))
A of| 3hof?

Figure 3.5: Qclaude

o FA UiF, i oM 771 Qth= 507 ol Uyt A ARXP=71

— semantic memory — o} A% §lS 719 7
¢ 15970 UHA AR S PR Ho] Gl
— autobiographical memory — 7|2 &7}

Qe E 7L 5 244 o sfjute] FFo] Avhs AT (FA wLE EolEH IMRI =74)

H e, 241 F7HA:

1. Semantic memory© 2 A3

— dflul= episodic memory©] § FQ, ZEH AY opd7}?

2. st o] 002 Wol2|7] opuigh
oHEI]»7]— autoblographlcal memoryOﬂ ——6—_9_6 1o Q‘?_]?_SH E_Z]‘ TGA(transient global amnesia) T_Z]'
Sfjubet A2 o2 £A = 3H}(focal lesions restricted to the hippocampus). Figure 3.6 %!

rlr

? 8k} 14 p-value 0.0017

consolidation Y17} o] & o]

o 28] Alohg 249 Al 2] ojele

o APSE BYA Aot AT Be 4 A5
Thttps://pmc.ncbi.nlm.nih.gov/articles/PMC3198338/

ol
o3
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Figure 3.6: Autobiographical memory disruption for recent and remote events in patients with
hippocampal lesions. Autobiographical memory score plotted as a function of the time period
before the onset of transient global amnesia (TGA). TGA patient performance (in gray) and
control performance, including performance when the TGA patients no longer had a lesion (follow-
up, in black) and performance of participants with no lesions (in white; key to the right).

3.4 Consolidation and Sleep

©)

oFe] 212 consolidationS TFHS Z=H A A]&HE] o],
12 2 9 7o ol st ofel RS 719S Bae
4H-& REM(rapid eye movement) 4~} non-REM(NREM) 4~FH O & .

N

Figure 3.7: REM and non-REM (NREM) sleep stages as a function of time for a typical night of
sleep (thick gray bars show REM sleep).

e REM $£W: W F WA H(second half)A F=2 YERH, implicit memory consolidation]|
Q% Ao Kol
e non-REM $£H: 4712 UH T, 3, 44| (slow wave sleep)+ long-term memory consolidation
o 8%
+ Neuroinsight workshopA] AF&SE XA X=2: NREM-2 F 7] microstructer® o] Q)
o, &5 FF dHA= A2 719& A F consolidationstH, SHEE 5 AHA = 2

719-& A & consolidataion

3.4.1 slow wave sleep

L2 m}(less than 1 Hertz)
down-states(X] o] A4 S5 7FA4) 2} up-states7} HZoF RS

3.4.2 TE=

Figure 3.8 217

Figure 3.8: Schematic of the brain that includes the cortex (off white), the thalamus (dark gray
structure near the center), and the hippocampus (light gray structure; occipital pole to the left)
in addition to cortical slow waves, thalamic-cortical sleep spindles, and hippocampal sharp-wave

ripples (labels to the right).

e thalamic-cortical sleep spindle:
11-16 Hertz=2 2=
Hippocampal sharp-wave ripples(Hippocampal SWR):
=k 200 Hertz2 2%
719 AAHA B8 = F8l = 21 F A s e
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3.5 Memory Encoding

memory encoding2 719} A& 14 <

3.5.1 subsequent memory analysis
A1 A A memory encoding¥} THAE 9 2H7] 93] subsequent memory analysisE A&

1. study phase: item list X2 o]F7]
e.g., ‘wolf’, ‘ocean’©] L SHH list Ho]F7|

2. test phase: old, new item X511 1A} “old” = “new” TS}
e.g., IAZT} ‘wolf’= “old” 22l WASHA, ‘ocean’2 “new”2tal T3 — study phasek]
wolf®} ocean 212} w7} oA WHS skt ef??

memory encoding?} retrieval S -GAFE — F AT GAFSE
sensory regions and control regions, including the dorsolateral prefrontal cortex, the parietal cortex,
and the medial temporal lobe: #1l: Figure 3.9

Figure 3.9: Regions of the brain associated with subsequent memory effects. fMRI activations
associated with subsequent memory (in red/yellow; top, lateral views, occipital poles toward the
center; bottom, coronal views, the left image is the most anterior and the right image is the most
posterior). Medial temporal lobe activity, centered on the hippocampus, is shown near the bottom
of each coronal image in both hemispheres.

=es)l Alel A gek
e.g., 1) perirhinal cortex &3} 72 th2 4], o]% chapter=A4] &ol] th&.

2) skl ste] A B Welo] B,

3.6 Sex Differences

I} spatial memory -4=(o] A ef S5t @ &AM, 7] of] FA] §-A] k= working memoryZF H Q.
< o)

oJ2}: verbal memory 2-4=(Tho] Q141 S|4}, A4}, autobiographical memory)

— 7 P2A 9IA] 9= AFA T A2 E Hd=F ALS

HH Jong-term memory”} verbal memoryS ARg5}o] behavioral performance’} QHFA O 2
A7} o S

the hippocampus and the dorsolateral prefrontal cortex®]] estrogen receptors Wil, | H]-& & &o|
2} A gt

3.7 Superior Memory

Figure 3.10: A|A-2 of=th9] QLM
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il

Figure 3.11: & L o|9t(John von Neumann)9] 7|98 I Ast=2 AT AAAAHAYTH Qclaude

Lei7l Aol A9 ghg. —

HE O] BA] 7| AFE A 2 od18f| H o}, posterior hippocampus @] gray matter Zpgt gt

hippocampus®] gray matter-2 714},

sgreh Al

2 @Az 98] of e,

™, anterior

¢ BE x)4o] Hastn] Ao Bag s
AlZkel Sz W2 ok el jde] gl

— @www.techholic.co.kr

Figure 3.12: Change in the size of the posterior hippocampus as a function of time as a London
taxi driver. The size of the posterior hippocampus (shown on the y-axis) was measured using voxel-

based morphology (VBM).

73

superior memory &=
2 A 74}
AA 71998 ol d=

=247}

T 01-_/:\_

=
=4

mln

. B

A vl

highly superior autobiographical memory, %}

+37: Figure 3.10

e Zero-sum Model: g+ 94 A — o2 I 25

3.8 Review Questions

e What are the brain regions most commonly associated with episodic memory?

of consolidation?

different cognitive processes?

memory tasks?

Is there more evidence supporting the standard model of consolidation or the alternative model

Which type of sleep is particularly important for long-term memory consolidation?

Are long-term memory encoding and retrieval relatively similar cognitive processes or relatively

Which strategy do females typically employ to a greater degree than males during long-term

e Do those with superior memory have advanced abilities on most cognitive tests?
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