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Study on neural network of semantic memory impairment in patients with
Alzheimer®s disease
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In Alzheimer®s disease (AD), it is difficult to word retrieval in tasks
such as word fluency, where patients are asked to produce many animal names, especially when the
semantic memory impairment is severe. This is because the activation of the semantic network is
weak, leading to a lower frequency of semantically related words being retrieved consecutively.
However, providing hints based on semantic concepts may improve word retrieval in AD. This study
showed that mild AD patients with mild semantic memory impairment benefited from semantic hints, but

_this trend was not observed in moderate AD. Therefore, it has been clarified that semantic memory
impairment is related to word retrieval impairment in AD.



B X C—19, F—19—1, Z—19 (@)

1. WFZEBRAAR S WD 5
2012 FEDOEATHBEITFEHEOME TRRAES O NKIL 462 TN LHEEI S, 5% bmlnE A
IR ORAE B IR T 5, REAVED X A 7 TIRHZ WV AD I I a=r—a VO
BHE LC, REENZ L HEUIARRED ML S & W o B O IR EE 2580 5, sEOBLEE
s L OBRHEARE L bO L L, NIRRT L7 b E W Tl ADBERIZE D 5 M
R HEAHOEINZ G S 24, AD OFEOEREFEICOWTHRFT 2 Z L%, AD BE~DiEY)
mAaa=r—va rSHRERETT 5 0 A THWICEETH 5,
CIVE TITHERFEE 1L, AD B OFEOBEREE ICIHIFEREOIR T 5T 5 Z L 2L
L72CRNHE D 2017), Z fts, 55 A2 AD BH (3RO RIFRIFHI 2N E R L CRINE S 2018) .
BT Y RERNEE RS 2 LD GEOBRRE O REICEREEE DT D 2 L 2R L
7o (RAHDL  2018), EURRHE L ITFEOERS R ETH Y . RIFICHhIE Y RiFSh
HEETH D (Tulving 1972), Patterson (2007) (TFHODEIRFENEICZ DOV T semantic Hub i
IR L7z, Zhudmhgb, LS bR E L COBKRIBORANLIZIE, M, HE), 535
D BT DR 72 D EREMEN

b Distributed-plus-hub view

Convergent architecture

LAY C 5 7 2 ik AR 1) 27 B 8 B
IZE->THA SN2 TR, &
TORRRIT & 2 RE WA
HAZIEME AL SN D Sl DT RIS
WDBETHLETHRHTHD (X

/4 representation
Task-
/) independent o

representation T

il
3

1), BMNICER—ETSIREFEIN Shape
TW5D, &5 WITEBRAER Z
1 Semantic Hub it

WZaFEER TS L) L0k B

WREENZN TR Y N =7 2L, &5 TR TENERET D LEALOND, izl
ETDIEZDORy U= RRETHDH Z LARD B L, MIBH-THTATE O ZEE 4 k724 AD
[BIRREDOEIT & & BITFEOERICEAT 2R MR Yy MU= BIEE SN D ATEERH D25, £
AUTAE B LTI RS 72 670y,

2. MHEOBE®

AMFZED HEIE, AD O ERLIEREEICBE T 28R v U — 7 &Rl UEEE 2 E #RIC
AT A2 THDH, TOHMEERTHOIC, £ AD ISR DB HERE O & B
PRECIERE & OBEIZ SOV THRF AT 5. F 72 B IERE o SEREE N EE O kI »
THT2R I AT —va Y FHOBBODOMAEZSHZ L Th D,

3. WD HIE

FEQ@ : AD OFERERLIEFE DO RHEIZ DWW T, FEOERIIBEHMEIC X5 7 T 2% — R OBLEN D
BT L. FEOERLIE & OB AR 5, F72 AD OFBEFEHNET 22D
TG L7,

%G EATIC XY AD ORWA521F 72 34 4, AD OERERE T MMSE & CDR 1 & 0 34 L 7= (B
MMSE 21~25 s, CDRO. 5~1 g, HFZ5EE : MMSE 12~20 s, CDR 2), ¥ AD #I1% 1544 (84.1
7% SD4. 2) . FRAEFE AD BRI 194 (85. 7 /% SD3. 4) TH 7o, XFIREEITAMIEEEEIR T o 20



s g 154 (83.6 4% SD3. 8) T, 2B MMSE27 SRl ETH - 7=,

Tk BEOBWGERE - OFFOWGHERE (AR —>y, B, ®'Y, R, UBE, B,
@B HWEAS WA (Pyramids and Palm trees Test : PPT). @FE LiedD~ v F o J#iE
BT 2 — GRS BENEIC K D 7 T A X — B A T o T,

R : FEOFHGVERRE O RES, 7 2 ) M OMEEES. R A R

ST B RO T T Y OB FER DO ADRHIE ., 75D EMHELIERRERNE & 7 7 2 U MO8 EER
& DOFEEA

WFFEQ « FEEEE AD | FFE O BB EIC L RN RE#E & 22 D, —J5 ., ML AD I FEE DO E
FRIERE S BRIE T 0 BRAICRE T 2550 £ & £ 0 2RSS ARRES N
DHRTREMED B D, AWFFED B #9IF AD OFEAREL TR O REE A 58 0O 55 R RO BEEE OS>
OIfET L. AD ORBEFEEN LT 20 E2H LN T 52 & Th D,

PIE SR ORI

FiE BT AV K HRERGERE (b Me L) & BB 2 R RE & 5%
DEEHEIERRE (B> R W) AR LEM Lz, 73 —F [2R—> ] [
SRdy) TPEMR) TSCRE) TRER) & L7z, &2 7 3V —CTHEZX2EWERIZLL T O®@Y
Th b,

[(ZR—" | FV T SR, R—L
(B THF— k., Ya—A,
[Ed) . ROBE, ¥ A, &E
MR« 8, BE T, RF
[SCEE) : fhik, G, BV ALY
CEEER) « )5, i, iEA
FEORFEMOR— XN L L L g o=k T v Mo 3HECTH X 72, HIBRKFHIZZ
NEN 1M E UAREERZEH Uiz, BOEWHEREDIRE & U CE MR W
AT 7=,
FEAM ;B M LARBEOAERER. b M b BSEOBRFEK
ST e B VEREE b N LRRE O LR

4. WFFERUR

D \ZH 1T 2 B ERRE D FFE & BIRRLIEIRE & ORI OWTIRE 21T o 7o, £ DORER,
HSEEE AD (ZREIRIGHERREICIWNT AR =Y « Bl - L0 | R - SUBE - BHLL W7o
73 —OBEFERPA RIS R, A7 TV —REELZE O (R 1), BOMESCHEOR
fROFESE NEWRIT IV -2k TRRDZLIF, BEREREEZrTLOLENS
(Warrington & 1984), F7=, AD FEILERRAYICREE I HaE4 08kt L CARET 5 2 & (B2 7
AL =) DYool (R 2), TOZENL, BRR Y MU —7 OIIEDRTIVATRENEDR & D &
Bz, HHEORE LY, AD OFEREEOREKICERERENEYS L, FE Z— 13 AD
DOIFREHATICHENE LT D L B 2 70, TOMEIL, BAR KSR E 2 MR L, %5
AR UIMESRERTFZEEE 41 5 4 BTSNz, F7o. 2 OMCOBRFHE S v, H A @R
REFEE P ITIB VT 25 RIERINE A SZH L,

N,

t
I
x
&



K1 A7) —HIOBEFELO PRI (AR

2Ry R Tl PR CEE R df
AL i 3.0 4.5 5.0 2.0 2.5 2.0 5 24 .4**
ADRHE (1.4) (1.35) (1.4) (1.0) (1.5) (1.4)
[958 5.0 5.5 6.0 5.0 5.0 5.0 5 5.55
ADRHE (0.75) (1.75) (0.65) (1.5) (1.5) (1.6)
s 9.5 8.5 9.0 7.0 8.0 8.0 5 3.57
= (2.0) (1.0) (1.5) (2.5) (2.5) (1.5)

) Kruskal-Wallis f& & **:p<0.01

K2 IIRZ—E 7T AL = A ZOPRAE (MR

R ADRE HEE ADRE R A df x 2B

75 AR —H
4.0(2.75) 8.0(2.75) 13.0(2.25) 2 27.7%*

6 TV DOEEH

JTGAK =P AR
2.3(0.2) 2.5(0.25) 2.5(0.35) 2 11.4%*

677 =) OAF

) xZHE *:p<0.01

S HITAD BRI WT, B v b U — 7 OGO 5 S NGRS & BET 5 O Thid,
BEHRMERICESC B U b ERIIRT 5 LEEOMBEIMEE SN D TR B D Z & ITEH Lg%
1ToTc, ZORER, BURGCIERE N BMRERE AD (X, BEHERICES< v v Mok v g0k
PMEE S 7223, PEE AD IZITZE O L O RERITEED bivesole (#3), RL-E » ME
BEURMIRICL2FBOELEVEZRTHOTHD, bV MEHE2 DI EITL o TERBLRIZE
SFEEMBTHZEBMMREEND, — 5T, b MIEWRIE SIS EEL RS 5 Z L ICATH
T D0, BERINICEE T 25EOMBR NI BRI T RITIUR, B a2 E X THARERE
BN L Z2us, B AD I E RIS B DFEOMR MR TR Y | BRI BN 2R 3554
EHERT D LAREGEEAEIN LT LB 2 Te, —J7, I AD IEEEOERRLE R I L 0 AEEE
BB EDN ST BRI, DT b, BEAD BE L ORFE TR, & F2 SRR

(ZBEHY 2 HEE L BT D BRI AR R L C, SEOMRBEMET I ENEBETHD EE X
7o W AD BEITIE, SREHMIZT TR EHRE R 2 AW TR A IRET 572D O/
ERMETHDZ ENRBINT,

ZOWMERRE FGR L E LTE & D, WS OFiE~FfmE L, FEELZIT 0D



3% 3. Difference in number of words retrieved with and without hints in each group

Median (interquartile range)

With hints Without hints U

Moderate AD group 16.0 13.0 34.5
(10.0-22.5) (6.5-20.5)

Mild AD group 36.0 30.0 8.5 **
(33.041.0) (26.0-35.0)

Healthy older adults group 51.0 46.0 111.5
(37.0-55.0) (38.0-56.5)

Note) Mann—Whitney U test **: p <0.01
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