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Yonelinas, & Ranganath, 2007; Mayes, Montaldi,
& Migo, 2007; Squire, 1992). 4173 H gA =
Ad wew, A7 Ndg vz A
& 9ee) 17 Ak e FEE
(Lavenex & Amaral, 2000). ©|Z A FA|thdA o
2 e Aa) aole] AEol S
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AL ofltt. efjvie] 9
d9= = BEE o] #AE
715%8 4 UKKirwan & Stark, 2004; O'Reilly
& Rudy, 2001). w&hA] sfnte] 719 7)ol A]
Ue 6ol 542 oldehe Ae a8 F
23 A o]

drke e o 9l Hle B B2
o HEE FHst] A9 ZE FHe #4
7199l o] Fch(Eichenbaum, 2004; Konkel &
Cohen, 2009). ¥A 719} A3t A} A%
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Cohen, 2008). 7|9} 3EE°
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A7) gdl, dvie 7 Fuo] AAE @
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2012; Burgess, Maguire, & O'Keefe, 2002; Moser,
Kropff, & Moser, 2008), A1742] &3} A&
zggomy Ade A% WAE s129T
(Eichenbaum, 2004; Levy, 1996). #AES H-ojdgt
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g=o] ] Z7}gKStaresina & Davachi, 2009).
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@9, B4 F ool 7Y 845S Hold 9
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2002; Henke, Buck, Weber, & Wieser, 1997), 3}
7 733l el Eee] Aseide =4S T
= WEG MG FEE ngoidie] 4T
T & W F7HgthAdds,

Crawley, & McAndrews, 2004; Eldridge, Knowlton,

Moscovitch,

Furmanski, Bookheimer, & Engel, 2000). 1z}
o d7EE 22 A Bus 9 2
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2001; Ishai, Ungerleider, Martin, & Haxby, 2000).
E3| 423 B 747t WA dF oo
(fusiform face area: FFA)Y} &fjmpts] #A oJ o
(parahippocampal place area, PPA)S A e} o
2 A5

Kanwisher, McDermott, & Chun,

Z1 tHEpstein & Kanwisher, 1998;
1997). °o|& %
otst ulf, Pickema 52 A¥}+= tﬁqu ¥4 o] A

FARA e 47 N5 AR B

2 et

Pickema -5(2009; Piekema, Rijpkema, Fernindez,
201002 AF A A =4S
FAZ] Wi2ell @71 719 FAle] oA a
olel ﬂﬁ%%% a9 o) Adein @
Dol AAE Al Ao AFdES
AIZE A Ho

03_?‘5%01 2R fﬂ%w A 3 9

& Kessels,
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N,
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2000; Squire, 1992). ©7] 7|93} A7] 7192
Azte] BAg A Ash AR 9
2] 7} t}2th(Ranganath & Blumenfeld, 2005;
Shallice & Warrington, 1970). T3+ ©7] 7|9
Aok A7) 719 A 7199 AFE of Fo
A Apolzh itk @] 719 A= ot
A7} &2 I (retention) 713F F_E 719 4
< sk AEE AT 5 denw HAb
Al 719E A& Heot gk a8y
A7 719 IAeM = diE e skA] Azt
ol 21 I 7t T gE A
= AAL el A sl <
2, e 719 23S
FABEZ] oAHI HAF DACdA Zﬂﬁmﬁ} =,

QE)AAC gtk whekA ©] 7]9] FARE
A 71949 Azl Aofste afviel A &
52 24T ¢ gk 13 ArkatEo] 719
HAle] wet v - e Fash A2k A

el YOBE, Pickema Fo| BEH 3n}
o W sjele] 7] 719 BAY et v
JqME A¥E Aoz AT = gt
(Mandzia, Black, McAndrews, Grady, & Graham,
2004).

olo] B AFe A7l 719 wgdA
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F(rehearsa) ¥ 4= gL AP Tl A
g 719% Fad wet dEsjordt ok &
3 PickemasS ZF AlFo) A A Ao AR
o] gk IMRI A3 E SR FHAA EA3)
A, & AFedes AE Aol g

= o5 Al HAF Al e R U
o] £AE & ATk ol AR BE AA
(event-related design)= AAF TANA G 2
AN AFFES wz st Fast #
d A4 A5 = =
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98 5 dde 34
JHRIthEFE 719 A, subsequent memory
analysis; Wagner et al., 1998). FreF &jjulr}
DA FREA Be 47 PuE A
ol 7] 7199l A%ste d&s FPdrhd,
Pekema SIA% WF o) AF 2700
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Q2T wole 22 dds FIFIT,

(Greene, Gross, Elsinger, & Rao, 2006; Preston,
Shrager, Dudukovic, & Gabrieli, 2004).
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Database, AT&T: The Database of Faces, FEI Face
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A FFeen dd, 78, o5 § o
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SAIA el AAEAT AP 2S5 AL
5 4312 MATLABZ} Psychophysics
Toolbox 302 ZAH ATHEC] 2& A5
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fMRI XI2 &5 9 BM  KAIST H38 A
TAE 9 3.0 Tesla MRI ~7§U(ISOL Forte,
birdcage head-coil)E A}E3}TE 75 G
ZAARAAE o A3 A(gradient echo sequence)S
o] &3Fed 25 TR(repetition time), 25ms TE(echo
time), 90° A Y Z(lip angle), 220x220mm <3 /4
A(field of view, FOV), 64x64 3§ % A 7](matrix
size) 2 FESAT 2 F7]E 30039 TRZ

TaE e, wf TReleh did 3 AAE
smm FA] AH 25%og W 717 glo] &

Jadnt 4% T2 Fot YRy 7=
PIE o 108 24 BIadrt

AgaM 459 94 A2 AR
Aol 7% 978 4A15e] ESKsaturation) Al 7H
aeste] Zh 271 A 10z siFste
BG RS A|ASIATE A2 27g-e SPM8
(Statistical Parametric Mapping M7 8, Welcome
Department of Cognitive Neurology, London, UK)
< olgsto] AAssinh WA, 7% 98 A
e P B e K I e i s
o] 1349 THmotion correction). 1 A¥}, LF-
A3 F71eM A7 7IAA FHeel "R,
ol 7S 5 AAe] 2 BAM Al9st
ATHHA] 8719 A 7 et Slg =
343). 2 oy, 2E T2 e TlE

#3%

o /8—.9.

F2do) % &5} A(coregistration), = =

Montreal Neurological Institute(MNI) J}—L A A=

3}t (normalization) ¥-ol|, 7]% G4 +

HN

0}21'%7]’7]'2X2X2mm3’4'1xlxlmm
Fiulh 37|12 AH8FS THreslicing). vEA] =2}
2, A5 ol FFHE Eol7] S8 &
IS 6mm FWHM 7}-A)¢t A =
% 31513 Thsmoothing).
AAEE 7ls IdS 2
(general linear model, GLM)2] 7}% 3lollA £
9k WA 7t AR A A9l kg
Aoeel e 97 A Aes B
L R B ] o B s R | B ol B R
Aol we BRE S AR5 A4 DS
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¥ e L oo fe X
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= H‘IEF% A ] 63 E'C
kS g<r(hemodynamic response function)
13}

A|ZF v (first-order temporal derivative)
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Mg By g3 &
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£ B4 9x=2 49 thZarahn, Aguirre, &
D'Esposito, 1997).
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2 B3 393 o5k gold] @yA
A nlA3E A 26 U Tzourio-Mazoyer
et al, 2002). v} GG I 25
B (small volume correction) A& WFU
PickAtlasE  AF&3ste] A A| 819 3(Maldjian,
Laurienti, Kraft, & Burdette, 2003), TA] <A
(region of interest, ROC.ZH-E] fMRI A5
e FZ uE MarsBars AFE3}S
(Brett, Anton, Valabregue, & Poline, 2002). <%
7 4 AIE MRlcons ARESH] A|A6FS

TKRorden, Karnath, & Bonilha, 2007).

T
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o

4 3

A& Attt 2 A HE W 9%
279 d=F-d2 AP AME Ha
68.2%(ETAAL 10), TE-AE AT A<
T 798%FEFAA Aol HE 7+ A%
279 d=Z-d5 A AJES 755%GE
Az 16 dF-dF AT AA&
AE-AE A8 AJEET Fovlsh
ok, (17) = 4306, p < 001, QZ-AE A
el ANEeRT e AFYE B
(17) = 2.044, p = 057. 1Y 9=-d=F o
Y AEAE A T HEF U 4

2l
.6.
MY FA = A B sg oA HF
Wl A3 = vlaE] WMF 1F A3 27elA
H = S B Goli(dusenES Y
] goellA FET F UATHIH 24, W

N

A, F= W38 (fusiform gyrus, 4 FHTIX] 2]
MNI Z3E: 30, -54, -10} £ = 539)%} FFF
3](middle occipital gyrus, [-30, -84, 241, & = 48)
ol EAA Aok 74 AA debda, F
A7 Fprecuneus, {8, -60, 8NE THOZ
F AT calcarine) &k FH= it é,\—(posterior
cingulum)7}x] AZAHE Yolie] A7} 71
Ak = 1160). o5l -5 WF2|124, 40,
-181, 4 139), U= N7 3] (superior medial
frontal gyrus, [-4, 56, 28}, £ = 219), &= A

e Iy
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a8 2.
(uncorrected p  .001). B.
EP_} E—|O|J\Eo HHI-j[.AHOE va | I‘?i—T'—,

|.| |. odod

T Y Holavt dils dY2 oz
Lo oiop HALAS| JX|E EAlSIH], 2t
S3(inferior frontal gyrus, [-54, 18, 41, £
113), 28l1 #F= ZFZ=53)(middle temporal
gyrus, [-46, -72, 221, k 140)9| A &= "] 3]
Z "Wolart 2R dint dellM =
WA F A Holst ARk}
7} 30, -16, -22}, £ = 15, {30, -6, -28}, £
9). olell wref, WF b A 2AHG

LH oﬂ?‘s‘]—

73] (lingual gyrus)©] W
olazt 7V ﬁi([m -68, 81, £ = 70), T} &
njgke] Rulig o] £ %]
dlntel 2 FH JGolME owd goj
A% FFEA] ekdTh
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ME ZH odf ZZoM o #4st
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Meelol 24
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Holae =79 EAXIF 7HE
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=
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(Wheeler, Petersen, Buckner, 2000). Alt}7} 3l
S H]Z23 Y &5 (medial temporal lobe,
MTL) 9499 MRl Al &= dFEHAY &4
N Atk wed A4 Azel e
G BA Qe BAES Fedtol,

AellA EAE sfm &S0l A @A

0.

ru
-2
)%
AURN S

[e]

-

9

ol

F 1. Ak U A%t =of vl Fch 2F o7t =HollM o 24stE sfiot Holx

oA ! k
x y z
31 -16 -20 446 2
29 -7 -26 4.00 21
B
=]
32 -12 21 3.48 9
-23 -8 -25 3.27 8
30 -7 -22 3.74 19
-30 -28 -13 3.41 5
A
18 -5 -13 3.35 7
25 23 -14 3.34 10
* BAGL p = 005(uncorrected). 1= FIHLE F AW BARE, b= A5E FI& JNFE T
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BHEAIZ|EER] 1 QUK U M2
A= Wgsl BYEEA dEAGS o BT 1 AF 2 Wil o BYsEe
g 98 S SAN BAE ok Yoo o, olel® AL 59 $3 ok Roiad
(1% 2B, WS BY JAEROME B A FAROE felvisl vegrhad 3
S, 7 Gol28 PYE PilaEe 3F 24 B 99 ¥ A4 AL WF 3 9T
S ARSI B S A WA vmst 243 9 3 9% 24 vnade o,
gk #4 A 0 A B 99 F A S35 vkl F 8 99w 289 o5t bl
AN BAAN WE W 9 2AENG A 2208 A4 A e FRYe
st B Zat ey

g 0.1 0.1
o
S5ROLa ¥
[31 -16 -20] |
4 0.1 0.1
=
B 0.2 F 0.2
g 0.1 01
o
_?_; ROL-b 5;: 0.0 1 0.0 1
[29 -7 -26] Bl
E 0.1 0.1
=
C 03 G 03
g 02 0.2
o
HEROLc 2 o 3
[‘23 -8 ‘25] 1 004 0.0 1
x
E 01 01
D 0.2 H 0.2
£
‘TBT 0.1 0.1
x}= ROI-d 3;:
[-32 -12 -21] =
E 0.0 1 0.0 1
z
“oz.0z2 a5 uz-us “az.9z #3712 9z-23
a2l 3. siol 2kl (Region of interest, ROl &4 Z1t. A%t E, B F, C&
G, Do He ZZt a2l 2B9| a, b, ¢, d 2PAo=2LE FE5t R HSlE A
Al Uk A~De g5 cHloMel = ¥ M3t =28, E~He ZAAF cHolA
o =H ¥ M3 +F2 HEHCE et siot 2AAA (a2} b)E2 =5 et b
=5t A5t DiEg HAF cHME 2ot 2F gt BEF 24



S50 S/ 71 719 TR0 g =0 g 2HAPL siot 2350 lXls g

d=-d= AT AE-UE APEE
g o folsiAl Frksksinh, 2«
2.601, p < .05, (17) = 2496, p < .05.
suke] = A dog 2B 9} dollA]

Z 205 o fremE Aozt yepx
=

= e
I

Y
|\t

=

&8 o
30

—r‘OE‘FJ

oz

o foh

=Py

2 g

> 8

- 5

r 8

—Wom

)

e 1%

of -

u:fmlog
Nzl

2 o
Pni"urﬂ
N A

o o SUope pln mol o

B ok o
I NS
L
re
%

PN
N,

o H
=
o
n)
oL et
oX,
bl
i,

i

o™ g o=

%
)
N, o
o,
%%
f[rt
rlo
juh)
>~
>,
e
b,
o
>
T
oE
N
)
1< A« A o || TR Y

§ 4o Blel W 3 A% 2ol o 2

APk A e o GAINE 22 3
Aolg Holx Wolase B & A9
o] 9IE Jhed G5 WA A BA B
S WF 7 AF 240 da 27k A
4 8BS 0 PEIGusiform gyns), FFF

-

3)(middle occipital gyrus), 237 H-(precuneus)S T+

o ZA AE Bt gk S, B

(intermediate level) &3] 3EAro] Fo] FcHIshai
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o] YN FEAoR FAH WEy
4 9 THLavenex & Amaral, 2000).

ARAEE A0 Z  ZAT(calcarine) 2} 3Tl
¥ (posterior  cingulum) &2 o|oJR &= FHA
B AT 7)Y d7AEe] BAS B
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o AEHoR 719 d7sS 55
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o 7ee AxdARL 719

o=
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d(Rugg, Otten, & Henson, 2002; Vincent et
al,, 2006)°]4 d 3} 2004;
Summerfield, Hassabis, & Maguire, 2009)°l 3}
ATFEL o] A48 W& FE3] Hust
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The Effects of Categorical Relationship Between

Memory Items on Hippocampal Activation in a
Long-term Associative Memory Task

Juyoun Jung Soo-Jung Min Sanghoon Han Do-Joon Yi
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An event-related functional magnetic resonance imaging (fMRI) experiment was conducted to test the
effects of categorical relationship between memory items on hippocampal activation during encoding and
retrieval of long-term associative memory. The experiment alternated a learning and a test phase eight
times in the scanner. Each phase presented 12 associative pairs. During a test phase, a half of the learned
pairs were repeated and the other half were rearranged. Participants determined if each pair was intact or
rearranged. The between-domain association condition presented face-building pairs and the within-domain
association condition presented either face-face or building-building pairs. As results, although behavioral
petformance of associative recognition was not different between the two conditions, many clusters in the
hippocampus and the other brain areas showed greater activation in the between-domain association
condition both during learning and test phases, confirming and extending a previous observation (Piekema
et al., 2009). In the hippocampus, while such clusters were not spatially overlapped between learning and
test phases, the clusters defined in the learning phase produced patterns of activation similar to the test
phase. Overall, the current study demonstrates that perceptual and conceptual similarity of memory

items affects hippocampal activity and suggests that theoretical and empirical understanding about domain

is useful to investigate binding functions in the hippocampus.

Key words : hippocampus, associative memory, domain, fMRI
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