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SO, I B2 R AT AT SR B R S5 A E AR MACIZ A JT AR ZE L, (Rt 5 AT
RFEASHI B BA BRI AE A2 AR AL AT 55 7E DA R e s 7 S0 3R] e R A 25
RXEw i), BAE, B, AERRELE], SRR

RS B84

il

1 35l

TEFACIZREMAEXS B CSRS R PI RAEFER € I (8] 3 R 1 St A K g1z,
SRR AT IE 5 A0 ) = A A Th 8 (Tulving, 2002). 7EH &GS, AT RESET—
Lo B AR S, BN AE NAERZ 2GR0 3 T E 2S5 RE R O A iZid 25 1. mTHL, e
DX AR AZ 229/ ORAE FRAT T IE W ARG B AT S 2 — o XA UER X Jr A IZ 2 30 ) T g
e Fx A icAZ ¥ 5] T B (mnemonic discrimination), 1212 3% 1) T B8 5 FE T 42 AR a2 B
(pattern separation)ffJ#1 £+ LI (Marr, 1971; McClelland et al., 1995; Norman & O'Reilly,
2003; Yassa & Stark, 2011), ZALHEFEHE = B S 0125 BRI NGRS, 58
2o B IIREAE S .

e

TR AR ARG, Stark 5 AJFREH T2 BIEATE 55 (Mnemonic Similarity
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Task, MST)XFACAZHE 5] D HE 247 N & 5 LI 7T (Kirwan & Stark, 2007; Stark et al., 2013,
Yassa et al., 2010a, 2011a), HIEA P Z SRR IHE . BB LLGHEHEE (55 21d W
BUR AR AT SO () 1 BaR), Ferbr, P PEEAT o it ol CH 75 AE R B 9 AEALL) FRT BB
BARER T 1id 12 #% 5] /1 (Sinha et al., 2018; Stark et al., 2019; Stark et al., 2013; Yassa et al., 2010a).
e, ARZHT R E R TV MST RFEAEE, Wit 1% (A4 (Granger et al., 2022;
Reagh & Yassa, 2014). 5thi A< (Berron et al., 2018; Gisten et al., 2021; Maass et al., 2019).

[ fLAR A% (Chang et al., 2015; Stiernstrémer et al., 2018). 15444 £Hi A (Leal et al., 2019; Pagen
et al., 2022; Szollosi et al., 2022). HiAIARA(Ly et al., 2013)55 2 P28 AT 55 K AN [F] 1 [ it gk
ITHETL, AHIX AT 55 B A% oA R AR BSR4 T HE R 31 o

YRS ER : HEERR R -
ER/EMI@? #h, 18, 8

1 A IR MST; B, 4L FHAE R MST.

P IEEH (medial temporal lobe)s2& SZ B FEICIZHEHITE N IS SIS IZTh RE I S BE L5 /4
MAEEN A A, P G135 S (hippocampus) . P4 BZ 2 (entorhinal cortex, EC). IR
1% JZ (perirhinal cortex, PRC)F15%#F 5 Ji JZ (parahippocampal cortex, PHC)& 4544, Lyt m] DL
25045 A vIR Bl (dentate gyrus, DG). i /i — X 2 PU X (cornu ammonis 1-4, CA1-4) L)
J i R FE(subiculum) S5 X . B AR TR R I Lok, KREFTFES THRINES, §F
B2 DG AL BEHLEIAMICAZHE A D Be I oIk, (B BEAS #h & AR BT TR AR,
WA ETEAR S, 1CIZHE0 DR i St 75 200 5 55 H At A 05 45 440 i 28 1 1) 5 2
FEIN R ER A SRR, AR TH . RS T BE SE R i S B B B % (Amer
& Davachi, 2023).

BEE WS 3G, VR 2 Re A2 A [RIFE E )R % (Park & Bischof, 2013; Park et
al., 2002), icAZHERReAEI SN, A EET MST & A FERER 20 77,
25 R BACAZHE M 01 5 e Z A A7 AE 3 O 9%, RICAZ 9 531 0 Bl 4 6 488 A T B
(Riphagen et al., 2020; Stark et al., 2013). AMX Ik, 2424 N HIALIRIT MR Z I KRN



B2 BE ARG (mild cognitive impairment, MCI)ERF /R 7 BRJE (Alzheimer’s Disease, AD)F,
HATIZ #1453k — 25 F#AK (Bakker et al., 2015; Corona-Long et al., 2020; Lalani et al., 2022;
Stark et al., 2013; Yassa et al., 2010a).

HT, ARZHEFEE R B ENCALHN IR IR LR BEAT TIRAIRYS, 7EWFA
AT, WEFTIE AL MST E R RIS 3 B B oA a4 405 75 Tl B R . R,
A SCH EL N AR NACAZHE R 20 BB FIeh LI FUREAT HEER A9l IR 43 MST £
ARG R U D5 T RN, e R TR T A A AE B T AT 8 I X RO
WHFHAT e .

2 WRIZHARIAFNHZ A H

2.1 RIZHRIRZONE . PUES AH O ANEHERR S B

N B A SACAZ I AR . FEZd T B R AL S, SIS RHIE R
SHEANE] PRC AT IR MIIN T, SR 1A% 3% 2 S A IR EZ JZ (lateral entorhinal cortex,
LEC), 5asIAsifr BAT KM 15 B2k PHC AT INT, 4R )5 4l A% 3% 51 Py ] py LR J2
(medial entorhinal cortex, MEC), &%, Xk HE LEC fl MEC & B T8 4E, T
SEREA I 1L 12 (Danieli et al., 2023). {EAEFACIZIN T — DN EEIAAT, B B sk
IAR AR T 52 BE A P9 AR T B A

MBI, TS DG HUBR AN H B B a) Kk AT $Op i) EC 4ii
Hi, Wi DG BRI AEN xR B EC BUME B HEAT M i 4% (Chawla et al., 2005; Deng et
al., 2013), RLd s /b HOBURL 40 A 4N RS S AT g5 o GBI ARy 2, AR SR H
A DG BURLAH AT RAE, M SLHUE B B R AE. DG R B R R ER
ZA53) T FIASIE SR SE, Han, Leutgeb %5 A (2007) &L, DG HUKLAN M FEXT /N )
PR R LR, IR A T OISR, CA3 HEMR AN A AE R R I N R
BEX A3 HHBL, ME DG UKL AR IREAE P AP IR T AR R R 25 U (2 AN A T3
k), BB ARARI PR B3 2> AN F Y DG UKL MIEAT A RL Y, 3X —455R7E Neunuebel
A Knierim(2014) AT FL i A3 2] 7 I0IE. B 7 DG 4k, FHshit jiie kI, % CA3
T X W A AT 1 2070 B (Lee et al., 2004; Leutgeb et al., 2004; Vazdarjanova & Guzowski, 2004),
AL CA3 DO U FIFR R AR A Y B 2 AS [z DG, R IR BRI CA3



WX A 2 R B H A 20 2 B8 10 AR =8 (Knierim & Neunuebel, 2016; Neunuebel & Knierim,
2014). B, SETHATIORT SN DGICAS R A X I 28 & $E AR 2043 B L s 4R it 7
JEHE S FF(Sakon & Suzuki, 2019). FHUILFI L, DG F1 CA3 WX 57 B vk, (AAH
tT CA3EIX, DG S f/NRFIEASAG SEINEUR,  SHAR AT 43 BS R AE 2y DG A& 4H .

FENEBE TR, — 7T, AR B MST X 353407 58 (T2 65 7 04T T,
S5 B X B HR O AZ 9 79 F7 7™ B 52 451 (Baker et al., 2016; Hanert et al., 2019; Kirwan et al.,
2012), EW] TR TE NI B DUk, SO0, WA A o R T R L AR
A% 4% (functional magnetic resonance imaging, fMRI)$E; A& 6 4> B #EAT W98, R T
DG/CA3 WX 7EARE A 53 25 HH I SSBEMEAE FH . Ehtin, Bakker %5 A (2008)7E MST HF 5t H & HE,
IHP R, 5 DG/CA3 JL X I Bl /K1 B AR T3 S Unl i (s sk, T4 i
MBI, T DG/ICA3 X HiE /K N 5§ vk th B RS (Fv& sl K P 8 22 5, Hops
I X B BRI SR, I DGICAS T IX Al M A # 5 WA i) 75 xt 7%
TEBEAT WL o B B U@ I B A AR M KT, R T T DG/CA3 ML IX Refsi 7
SRS AR N 2 F BRI 5%t (Lacy et al.,, 2011; Reagh et al., 2018), %45
& S AHYIA (Norman & O'Reilly, 2003), i#—BFs T DG/CA3 WX 7ERE A /3 &
R RBEIER

% 7 DG/CA3 MEIX 2 Ah, HoAt T a5 FE R o0 B P 4 F AR 3 1 i T
oG HWFFT RN, PHC REMEARYE 7 SURFIEXT 2% (M35 1#E47 3 25 (Dilks et al., 2022) LA &
SXof P 2 45 4 ) 48 B 11015 JE 3R 47 R AIE (Baumann & Mattingley, 2021), MEC tHEEWS [X 5414
A7 B I HESN I D 123 1645 B 412K (Keene et al., 2016); PRC A1 LEC %t T4 B # £2 ES
REAE (AP 143 B, AR A1) 2 il 0% 20Tt 3 0F 2 W0 a0 380 (4 40 VA A LU R B (Ferko et al,
2022). A WL, PHC. PRC Fll EC fE4EREAIMITERGTE . A UE BT H R EHE R,
A F LIAK, & & RG2S BEEB A2 5, siC@FFmdir s s T .
KW ACABE T —E IR SR, Hln, ATTURIL, 4 sh#E A, PRC-LEC
TEVIR MST 2 B H B = 80 /K F, 5 DG/CA3 WX K3 5 2k LA (Reagh & Yassa,
2014; Stevenson et al., 2020), PHC-MEC M| 2>7E %% [d] MST &I 5 DG/CA3 X FH{BAR)
sl (Reagh & Yassa, 2014). ANid, ARIGHIABERS FHHL 2 N =DAFRBIKPE, HFK
A KI PRC-LEC 5 PHC-MEC 5 DG/CA3 [#1i& 25 5¢ 4 — 3 (Reagh et al., 2018). X b4
R, #FFE A, MELTHES DG/CA3 X, EC 5 PRC. PHC 7£X 73 & BEARBA TS T 1H
(K148 718 55 (Reagh et al., 2018), HAZ UL, XEEMX AW /E— e E FSERArE, N



AN IR B [X A FE AR, ASBESLEN 5E 421147 55 R AIE (Reagh & Yassa, 2014).

gi b, BB d MBI =S, SEESNESERNELZA, HhRAET{ELN
W, YRS RN PRC-LEC i, JREMBTRAMEBMEIKESNEE S BH—
£, ) ERUE BEN PHC-MEC @I IFEIA TV 43 8, &, Kb nsnfE
BRENHES DGICA3 WX, #hn Tk EANE & [11id 12K F(Amer & Davachi, 2023; Reagh &
Yassa, 2014). A5 25 0 5E BN T ERAR R, HAt Py D022 ) of KB 38507 L S 45
SHE 5 BN, RORIEE T AT S Th R i ARl 2 —

2.2 BIZHEARIAIIR I TIRTS . HIRERIED B

AL HE ) 2 e S AE KN B HE ) B FE A R, RV A B X T TR R 8 X S AR AL
M RAL A S H H (Kent et al., 2016), E kG DXAE KN 58 R AL 73 2 A BV I IR AR
2. Bowman &5 A (2019) K 3,  HEAUALSE X AR SE RAE AR5 VEAN, 5128 T UK I AL 5
X IEBNE 5 xF B AR LA S 2 s A R AT X 4 WA BT & 7E MST i 7L R 30,
FEIHIERRFE A 5 IH T E IR A B AR RS KT A7 2 2 2% 5 (Klippenstein et al., 2020),
B Eent X =R 1 5 i S 0 B R 2235 31 5 (Pidgeon & Morcom, 2016).
Db se g R Y, R IS X RE % 1R S i S R AR B R AR AR AL, SRR B 20
TAE. EA IR, BIRIA BT TR HHEGE X A0S K 51242880 ) Z M AFAE
2K (Klippenstein et al., 2020), {HBLH &R R0 DA 22 55 S0 A7 4 BRGTR T,  EE
41 Koolschijn %5 A (2019)7ERT FT b A I, 2488 5 780 A0 A I X SR TR 4T 228 L U7 PRI
TG, W RS SN R TN AT A pat, X Ud IR DX PR 1 2 AIE 73 B9 A2 A I 3
WA AT A 3 B O I

PAEAIEE 2B, B P JRend DX A AR 80 e 1 222 St A0 P AT UK, JHL R AR ABA P TR 38
BEATRIGE_E B> BERAE, FE— R _ BRI UG R Z MR A S IiZen] BAIa6 15
BINTEZEN, B X AR RE S HLC I R I8 (K 4 B RAE, (H AT 6 40 B0 FE
08 FAEXS T e B 5 A S 7 B A D AR

2.3 IC1Z#E5| PR RSN SIA FE

ICAZ W AT IZ ThRER — AN E 51, L AnEICIZ i R T, T B g A 5 R
B3] ()45 8 v Af 1 ATUAF 6 1 3R 4T T (Chua et al., 2009; Orth et al., 2023), BElitt, ic4Z Wi



X VPAL FIF W1 12 A 25 DA X 3 A AL R AZ 2 56 e s AN T /D B . SV R FEIESE, a2 el
R T T4 (Chua & Ahmed, 2016; Imperio & Chua, 2023; Shao et al., 2022), A4, fEICIZ
HEIERE T, RRFAE A SN AR AR S BES S BAE AT AT TR S AR A B X —Wm e &
RIS SRRt (A MST AT RORTFURIL, AT R B T A S & —
FE s (Nash et al., 2021), SEOEEMNE, ENBAEFEAPIEAKE BTS20 B i g
FSAE SRAN-MEE SR Y Lacy %A (2011) K IR DG/ICA3 MF.IX fi N\ -t iR
#th 2 AHW) & (Pidgeon & Morcom, 2016). IXEGiEHEFR A, FIFH B REXHE BT 70 &
WAL, H AL NI B A AUR) R B 22 57, R AR LU R ROEE AT 22 S AL e

bR 7 A, BRI RS SOCAZ T I S — AN EE D s R A RS AR RN,
FENE SACIZ W g s b B, AR BE % 8 DA S ) B B MR T M S i S AR G
(Aly & Turk-Browne, 2016; Anderson & Hulbert, 2021; Malik et al., 2022; Zheng et al., 2021),
W B LS PRI T LRSS, e, Frank %5 A (2020) &30, 4 ERTHIT 3
TR AT BN, ¥ Sy DGICA3 IV XX iy AHALLEE AR i 5 27y B AR B 2 it — 20 18
Lohnas 45 A (2018)i i /il Py FE AR AT S e 10 B2 FE B oL, S SRR, 7 SR AR 5 1 e 41
WionlH, #SI AR AR AR A PE S, AR ZORAARE A R iR it 47
Xoriy, #E A AT B . RLSUESE U, AR BE O AR 41 AT 55 5K ) i 5 AR A
s B RHR 2 IR R S A BE sl . SEONE #NE, Lohnas S8 NidRHL, it
Fe T ERIX 7 AR YA, T S0 F AR X 75 R A AR Wi S GG AP AR R 2 2 e,
AR, FUATIH AR BENS I BRI A 2 M B 2= 5, FER IS Z RS, FrATH s il
SRS Ny S = S SO P AT SN RV 3P

L5 ERTA, A HE AR T RIS 19X 2% F) b R 30 = ARACLAR) i 5 b i i X
X HRHEEAT AN SN L, JR0 EE RS S AT YE M RAE T 2, AiARH 72 0 24
FORMAEEERE, MRS ER A S I T RN X R 3 . 7 FT AT A
AFET, R B R X B0ME B4l A R 45 SO TEg4e st A A 35, i PHC. PRC
A EC #ATHID A BRI, FiliES DG/CA3 LXK e M0 BRAL, &
ZORt i LS RS SN AR N EAE SR MAE S



3 IBIZHERI N ZZ U MBA AR ALH

3.1 BT UREMICIZHER FIHTIN FIHEALH

g2 H WL (Kantarci et al., 2008; Raz et al., 2005), JREEHIAIRZE
SHEFENCIZEE ) PN ERERZ —, EIEFFRRI, S a5k EE s Al
TN I Z IR R R RS o LEUn i T8 AR AR A — 25 5%, RIED
SRR 5042 38 5 F1 2 [AIAEAE .35 1EAH 5% (Stark & Stark, 2017), 1fii Doxey A1 Kirwan(2015)
FERFFCh IR IR FRE A NG S SRR S AL M0 ) 2 BAFAE R BR, IEHFFLE K
B, AR AN SV FE BRI AR I 3 i 5 1 7 2 R DL 5 1 S AR B 2 3 IE AR ¢
(Rizzolo et al., 2021). 475 DG/CA3 ML XAKFH 5 ZHF NACIZHE A IR RS, WS,
N —2k: Doxey Ml Kirwan(2015)7EMF 78 & 3L, L F NS DG/CA3 WIX 1A
FSGICAZHER /1 2 IAF AR B35 IEMIDE, B DGICA3 JEIX (R RUEUN, T2 i, &
H W FFAEXT DG ARUIEAT B s AT B T —E 45 R (Dillon et al., 2017; Riphagen et
al., 2020). IXLEUEHE PTG DG/CA3 F[X Z 4% 24 A\ ic A2 71 (5 il Loifg & B k2%
A3 R S SO R, X AT AR R T T S T I (X 7E S A 1 e A ) 2 4 AR [
(Bussy et al., 2021; Pereira et al., 2014), H T DG/CA3 W [XAX (4 i Ly S R AR i) — /N 4
Plt, DGICA3 WLIX (R 22 4a 1R AE S MRAE I 5 i AR AR (224 1o 5 |, DGICA3 JE[X 44
MEILIZHR F1 K R Y), P DGICA3 T X Z4i T i/t FEZAE NI /1T
e oy F T2 R 2 —

W ARG R — NS R, WA E UONTE PN AR S A 0T, T
MR MIBEIR R O RAE T, W RS 4 1 56 Bk AT B LI ) (AR T R A 25 T {2
FNFRCIZHEA 71 (Leal & Yassa, 2018). il — TR FE R B, i e - F 2 BOMAL %
AL H 1 DG TS MBI (4 % B2 M) 5 S22 (Kic A2 HE 71 B35 A0 K, DG ol 4h
PR IR A N 288 7 P4 F EE 28 T DG #A#(Granger et al., 2022); Yassa %56 A
(2011b) 37 R 5 4 R DR BTk G BB R I T DGICAS L X IR T 45 ) 72 B R 5
R NACAZ N R REA . UL IRATRI LN, &4 NSz 71 PRI UG TS
O RIBEIR, I B G T 454 78 BEE PR AC I RR A, AR U, B BN T i
MBI FBEEE NI R R R 22—

R TGS e B TR A, EE ARG DI RSB IR . KRR AR,



Mt PEMM VG ST, BI BN PA, SRR N R B AR AR 2 — (Contreras & Wilent,
2005; Lopatina et al., 2019; Yizhar et al., 2011), - y-Z&3E T B2 (y-aminobutyric acid, GABA)
& AR EE R G0 R ) A M 2208 52— (McCormick, 1989), HAE4ERE E/l ~Fiih &
5 EZAEH (B et al,, 2020). 7EZAEONRIBERT K EIERE T, N GABA ReHAIfIE
JGH GABA A% &k b (Levenga et al., 2013; Mart f-Belmonte et al., 2020), S
GABA 5 5R55, fIfIPEMAEmshA L. BENKE LIKTIRER L —Hi/E GABA BERS
ThRERENG T BRI Dy 22 Te X A PR N s B30 Jiménez-Balado & Eich, 2021; Tang et al.,
2023). fEACAZHEIERE S, BEFTE WOREL T SR BT IR B, R
FENSFIHELLER AT EHREDS DG/CA3 TV [X % /K F-(Reagh et al., 2018; Yassa et al.,
2011a), #%47 AD [SFER APOE e4 [Pl 2 A2 R I H L AE#E 77 2 S =) DG/ICA3
BE KT (Sinha et al., 2018), “4ZFNKEA MCIIF, H DG/CA3 WX e K F+H LT
fe e 45 At 453k — 25 #5 (Corona-Long et al., 2020; Tran et al., 2017; Yassa et al., 2010a).

HAET, MR AD HIZZHE NAEICIZH ) i 2B i 5 i s CAGIE ] —
TR PR AR WG BN RCR BRIR AR o BERHEREE AE NI Fida th, il fEBOE S
WWAZHEN N Z PR R 2 AR, B NI S EaE K-, 121290 71 5t 22 (Berron
et al., 2019; Reagh et al., 2018; Yassa et al., 2011a). EFFE NGBS REAR R, 74l FR
FIE RO 2500 MCI B FBEHTIRYT, SRR MCI B i DG/CA3 L IX 1%
IR 2 AR, T2 HE ) 1) B2 4T (Bakker et al., 2015; Bakker et al., 2012). Btz 4,
KE AD o EEHLEI AT SR B, AD i BAEVIFRICY) tau ZRE AN B-UERIFEE H (amyloid B-
protein, AB) & EAM G EH NHILIZHE 71 2 [AAFLE K EK (Berron et al., 2019; Maass et al.,
2019; Papp et al., 2021a), i H5 &4 ANAE EfHE 75 I R 530S K P A7 6 22 IE A
K (Berron et al., 2019), HIRHEYIARCYIN & Bk, S RBIEACHEE. AT, fER
J&y AD BT, SBCEEFE NI I TR S — A BER RS ST REbEaT, T
PRIy it B TR Ao 28 R B AT B P80

CARFFCE 5 F A X 1) Y Th B B F1a I 9 A AR, thnsh
WKL, EC [ DG ) Re S BE M 520 /N BRI A2 B 0 i &i(Yun et al., 2023), X}
NEBR T W0F 56 R BL, DGICA3 5 PHC ) T RS 2 £ 389 0 B 0% 312 TH 1012 9% 9 g
(Suwabe et al., 2018). &4& EC A HAth A MR S5 A AECAZ ) ke B8 73 B L RIFE R
A DASHE T Py 5 5 i B 45 B A i A B TN s S 5 Rk X R R AL =, Rtk E S
B 55 A X 8] R A5 B A IR B G K S et NI S M5 BORE B, b S ECE 4 A2



AT XU QGBI RUESE SCFF: SO — T FUR I,  AENRIEH [ E 4
NG /LSRR v 3 IDAR DS S U E A SN /LN TRR VA 37 DA S S iR NG i 1 K 1]
LEC 5iff 5 DG/CA3 WX 2 8] (i B AT REESE B E N6 L, HiX— v 2 5
AB JRFR BRI IR AT MR AR A 55 (Adams et al., 2022); Stark 2 A (2021) 0] & BLAEICIZ HE
S, MEETERN, ZEABDRIES PHC MRS R BT, X —RI8MThiER:
HEFENRERCIHN AR RLr W, BRigSESREmMIigeEst, 2uniEss
FCA X DX TR D) BEEHE IR 20, 2 SECEE AL )1 PR R E 22—

g L EAESE AT ORI, AESiZHeth, i BB SRR Ok AL, SEELERAE
TN, XM DREIX, kA ZADMXKERETES, B, 2AeSBiES
DG/CA3 V. X AR AR ZE A MO S5 AR, LB T 22 85 P AR i 5 F A i X 1) 5 B A2
PEISHOR S ECEFE NI 1245, LUl B o iR A S B LR T
ek P B i A

3.2 EARXEUNDICIZHER FIHIA AR Z L

TERRIE S 2 A B HAR A MG 58, EC ZALXCIZ R 1 BIsemm 2 H BTt i fs s %
M. RAEHEZH IR T EHE AR EC ARIE 2 H W] R 1) 2 44 (Devanand et al., 2008;
Gellersen et al., 2023; Tran et al., 2022; Tran et al., 2017), B2 IF4A KIICIZH0 115 EC
IR Z (A F7 72 5 35 AH 2K (Tran et al., 2022). AHELZ R, EC Dhfg S50 B O¢ 2 ) 56 0
Bt AWTICiRt, 7EZMEON MRS A IR T, HHIEFPIN ) EC st 5iF
L) ThReARA R A S, AEIB A IERRHE AN, (R AENR EC W3k REFE R THERAN
(Reagh et al., 2018), kA MCI i, E#FI EC iEal/KFHIEFEL N2t — B IRK
(Yassa et al., 2010a), FHZF N IEFHFEFEHB I EC M3E3IKT- 5142880 71 2 [8l4%
FERFEIEAR, ECEUR/K AR, iCiZ#) /187 (Reagh et al., 2018). A llfi AR 136K HIHK
I E PO 259 /£ LHi g MCIL B FBHTIRIT, S8R KM, BT/ MCl BER)E
TZHEN SR Z 52T, L SIE S K IR LR F AR, (2 EC HIES/K-FIRTTH 3] T
5 i 245 AN (K 7K T (Bakker et al., 2015). MPLE#FREERATSH, EC MIEEhAK P
W FECEENAZHR )N, ECIESIAE ML T EC X ARLME BT 4128 70 B iy

Ji4h, s R (perforant path) ZALHIEIIEAE B, 7 UiEEZ EC [ DG A1 CA3



WX BEAT (5 BRI 0 B W, i Fe kB, o BB B A 4R 2 S BOL L T T
) — AT R 25 (Burke et al., 2018). 75 AZEHEFLH, Bennett 1 Stark(2016) % FHi = 43 3 %
IRECGK B AR BORBEAT IR I, 45 RO IUAEFE B 2 A 4 I 1 BT 52 i, % o Je % 5 R A
REWS 2 2 T NHAZHen ), o PO B B e B, iCIZ o Jlkty, 245 R 510 B
TG RAWI 5 (Yassa et al., 2010b). A5 —H A2, EIARIERRIZFE A, 5 hisg e
PEFFARE TN N HoAh 012 B i (Bennett & Stark, 2016), tHait/2 i, & M EC 25
A5 B AL S 2 i BT A DO Re IE BRI 5, (H 28 BUE B 1R A A e 12 3% ) BA S
AR IZ DI RE R R A B2, XA R B T PUBM EE Y DG #EATRAGT, ity
o % P A Al A0 0 R BE X A ) P A BRI, XA e AR LB 1 U B AT 4
PR R SFBEEE NS T4 i) — A B R A

MRS, BT TG SSUE B8 4E N AU AT A R 47 1 Th RE LR KT AZ 5] 77 1)
W, EEMATORBTFUREL, RT3 F B ASAT DI RE S I8 MST & 1iC 1295 1
2 B {71 5 3% IEAH 2% (Gellersen et al., 2021; Jensen et al., 2023; Pishdadian et al., 2020). X
H A58 BE 58 50 E NSRRI B S I AZ e JI i sh 2 L], (HAR AR 0 Fi 4
i, BUAUHAFRZE 4 S D RERR NGt 20 2 4 N RIS A0 127 A2 i 2 (Ankudowich et al.,
2019; Brehmer et al., 2020; Maillet & Rajah, 2013; Shao et al., 2022), & N\ Fi&LHXF i 5 1
2 TRk 28 AL S AR AS 1) J% J& 25 D) AH G (Nyberg et al., 2019), Zh#wt FURI A I TTIL K
LA AT 093E B Re % S 801298 5] /7 552 F ¥ (Johnson et al., 2021; Wais et al., 2018).
Sha DA XSRS, FATHEN 2 N BRI S5 A T RE SE BEVE N IR, DRI AU Py
S B H A 0 X 15 B A 3 S5 AR FHRREAS, RE S BCCAZ ] ) B, H AR
IWEIFRZNLHNEA it — PR T,

Hh, AR, 2 HE ) AR T BRI 309 4% (Default mode network,
DMN). £ DMN I, Z4 N THR AR B AT 5 300 1 B 28 Th ge il v FR A
528 NATIZHE R J1 T B4 55 (Wahlheim et al., 2022). 71— AT 74, Cui 45 A (2023)
WRI 7 ZHENFTES DMN MG DMN 2 [8] i 5 A8 D e il v i 9 0 5 28 4F N 12 9%
A AIARTHEZEA G . RE DMN TENE FACIZ b 1 F I8 B I\ 9 = i 5 s g it 5 40
RB X Z 6] (D e AR 2 1, BN, HAh N Xt 2 PRI 2 A i R i i 7 A= 52
AR, B, FERSRIE 75 Bk — R I B AR B 2 S5 AR B B4R
XTCAZHE 5 I RIS AR L

B, VUSR], ACIZHE R H RS 0 44 B (R S BT SCRRET, S AT %A



DX 1 5 1 0 2 2 > R EGCAZ AR 3 T B o B S A 0 A P NS00 454 2 A 2 R
TOHE BRI 7 BN TR R S S B AR, AR NI 15 B S B, DR
TR R HERA A5 S RAL s AR S5 42 ) I 5% P K0 A DX 22 A 2 5 17 6045 U2 B B 00 B
Jont e By 5 3 RG-S 48 L AR

4 MST fEZ I S aY R

HAR H D TS RE VA BUA RIS 10VETT T-B (Grabowska et al., 2023), {HCA K& 5
WEsE, FLWITTRAESIELE AD 3 & (Gaugler et al., 2019; Rosenberg et al., 2018), ik, A
RN B A P LS R 0 B BEAT O B B DL S BEAR AD R AEANSESE AD ) fe S B B 2
B NG VA T, ARG 20 B A I B P At ARG R AL X S
TR FUE 8 A 22 A DA R A 8 A 228 o L 2 00 550 225 SR X D e oy PR A 13 47 IS 45 2 o)) 73
(Edmonds et al., 2019; Langbaum et al., 2020). #RiM, Z4F ANFETE R EAR 00 P 2 56
AL T ORI B, Lt I A0 PP AR AR T I R AR B S B R EI N 51, 24N
HMeLAMSZREAT, BRIk, 5 5 AT HAVHI T bt il N\ 52 1) B 1A A SR 8 3B AR
e 5 R 31 P B R R T T

MST 7E KBRS 1R 75 T 45 EORBI N I . 1B SACIZ e AD i 32 2y
itz —, CHEMRRE, R SICIZEUE NENRE /1 321R 1Y 2 Z I K 2 (Johnson et al.,
2009; Schaeverbeke et al., 2021), Ht&EF 12 kgt S AD i Bk L FE A7 75 &5 2 A 5%
(Albert, 2011; Bennett et al., 2006; Moscoso et al., 2019), i K 2 Hhff 7t & i 1% 501230
A ARG HEAT R, b, FRAIES 21 Fociz U e I Ee E . AN,
CAWF RS, 5 AR T T R AR R O A2 300 5 A5 7l AD XU 2 A
APOE &4 i\ FEHS = XU 4N 4 (Sinha et al., 2018; Stark et al., 2013). H4Rk MST K 7 FHik
AR REEAT IS, (EAREEZ T, HACREZ T i AMESS, & g2 /)
RES A7 250 S e Y el T AR BRSPS B R Az it . e, AEEFRARL, fE
fEREZAE N, B2 D e (V7 5 1] 15 27 =3 W56 R 5) 52 408 1w 1aCAE LE TR 12 D R DE 3 1 b iR
P 7 53 BRI 2 9 ) 71 (Stark et al., 2013), AF7EEMICAZ T B 4E NS 29879 71 &
FHR T e 4 A\ (De Simone et al., 2022), AD X[GFE[K APOE e4 {3 b AR &

7 MST L 3RIL14 5 % (Sinha et al., 2018). EH A, EiL MST & K235 I 7E



X IEHZHE A MCI 835 PLK X 73 EWOARN N B2 A MCIL 835 7 T B A s ()
T £ (Belliart-Guéin & Planche, 2023; Kim et al., 2023). A ., MST & —Jixf A &1Th e 3 iR
IR, B A RBOIER AD S EIRAT VRSO K SR T 46 L AR O AZ
A0, AV 0 B A DX VN S B DRSS T AR A DA R B s L 0 A R T

JERTFEEAN IR TR B A R A T 2R CAH) MST X A 7] [ AT F
o, BAEZWHTFRSUR A, N HAY 2 BTSRRI ) MST R 25 (8] 137 S hRCAS 1Y)
MST, M, PAEAR MST SEhdE A AR BR300 . 2t kEl, &
IR AT ICIZ A I BE /1 EEX 23 10118 S AT iR I R I BE 0 T RRAR B . RIS E
H.(Gisten et al., 2021; Reagh et al., 2016), #F¥)FH 7T AN 1 ALK 45 5 (Johnson et al.,
2017) IXAhZE S AL IR RLE T W0 A 5 25 1) 13 S5 20 8 n T AR T AN [ R n T %
QT SCATIR, 23 1) SR o B I SE 240 T PHC-MEC i, A it o s o
#Hi T PRC-LEC ik, 1 PRC-LEC g 5 N4 5 52 322 A4 (1) 5 T H 30 fie 22318 (Burke
etal., 2014), 7f AD IGRETENEL, WAL T LEC [ThAERERS B oA 5 2 (Khan et al., 2014), iX
WAFEIRRCA] MST Be8 LL 53 AR T 55 Skt 56 L3011 AD i B 3R 4L, BLAAE A
SRR A ) SR O T SE BRSO SRR . EE T, H AT AR FE I B BE 2 b iR AR A
1) MST S H TR B TAL. PN S 1 Uk 7 e, 2EAT Jo B = A vt (Papp et al.,
2021a, 2021b), [F AT 7N RAKXNT MST #4714k (Stark et al., 2023; Villarreal et al.,
2022), i [ & M ErHAE T AR PRGN ], 3R THE ARG, DAHES) HAE AL DA PR
JZ N

5 [ORESEE

LR, BEFEEAIN I MST XHCAZHE PR NLHEAT TIRARIRR, iR
TZAENNZHON 1 T BRI SRR, T IR, B A I HIZH MST 4 24t
DRI RBIEFT A, HES) SIS0 BRORS XU 0% AR 1800 . AR 2 T A IR ST IR 2
R, (H R — LA R L I B

B, FERH MRl BORE G0 SARNE X AEPAT B 2 S I D Re g i, i 300
R, R ZHWT ALK DG Al CA3 X 58270 IF, REESiH# % DG/CA3 T.IX (1)
AR B TR AR BT S R O, DG R CA3 MEIX EAR R 43 18 I Tk



J R [A] ) (Knierim & Neunuebel, 2016; Neunuebel & Knierim, 2014), [k, 76 ANJSHF7TH
K5 %8 DG 1 CA3 FEAR 270 B b DI B TG 3l LA Rz — 385 15 HoAh J 45 ¥4 22 ) B T RE I IE 1
et A LER. 7T #mnim MR SRR EOMIE — RS AL 132N, (2RS4
BABEAR TS, AMUARTFEERKIL T DG 2 i 5 i — REE X AH A 5K 58 4 AN A
2 RAEM S5 K (Berron et al., 2016), &AW FE KA E APOE 2 K 7 1) 5 AE 4 R FE AR 2
A5 SR BRI T DG. CA3 IThfEiEslZE 57 LA & DG il CA3 [l T g 4%
75 (Lee et al., 2020). W[, fEAFEPIHH DG Fl CA3 WX /3 #4452, Bt At &
PINLHIT IR LT 25 5, MEeE ARG 1 K A 5 R LR L B 2 8. R, £
ASRIOBEFCHT, BAZTE 2 M SR 7E L AR T B 52 DG Al CA3 7ERAT B2 53 BN (1
D RN 2l LA B I 5 AR I8 X 2 18] - AH EL A R 24298 5 70 B 52 o

Hk, REDAGIRE T WO, Rl SECIZH e, A&
T ICAZHER I FE A W] e AN T~ NN 24 . A WTFHR H,  AH B TR 9 IH ) 244,
LA, ST [1] 55 A A0 ) Dl e 4 2 25 19 0 (Wais et al., 2017), X b7
FE—EREE LU 1, EICIZHE I 75 200 A S 2R 47 SE o iz BRIk, AT 24k
SECRIE T RS, AR S B OGS AT TRk, HET TR R SR NS A
i E—MEAZUEESCHE, o, s —WEhmat e, Arait s st KR GABA
REF 4T (long-range GABAergic projection) il i 5 [1)7& 2l (Malik et al., 2022), 7E#H 4 AT
VEICIZ B e bt A B i A0 et of v 5 1) 428 ek 59 55 1 5 1) 3o B2 9805 A SR K (Xiong et al,
2021), EHWIRI, ERESICIZHRIEIEL, &0 N ATA RS /K P SCR i D i B o
W47 TTHR(Nyberg et al., 2019). KL, AR FTN 2 5003 2 FT AT 55 1 10 AH LA F X
WAZHEN TIHIFE, 22 AR BEAARTE IR 7828 4 NACIZ ) 0 N BRI s fLa],  DUE
FEZAG R IR BT 2 A BT FUT R YEHF 248 N BN e
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The cognitive neural mechanisms of age-related decline in mnemonic

discrimination and its application
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Abstract: Mnemonic discrimination (MD) refers to the ability to accurately distinguish similar
memory experiences, which relies on a neural computing mechanism known as pattern separation.
Currently, mnemonic similarity task (MST) is commonly employed to measure and study MD.
The elderly tend to exhibit a noticeable decline in MD. This decline is proved to be associated
with damage to the structural and functional integrity of the medial temporal lobe, which occurs
during the aging process. Some researchers have also suggested that the aging of the neocortex
can influence MD. Given its reliance on the medial temporal lobe, MD can reflect abnormal brain
structural damage and functional decline in the early stages of cognitive impairment. Thus, MST
has significant potential in early identification of cognitive impairment. To further explore the

causes of the decline in MD, future studies should employ more advanced imaging techniques to



separately investigate the effects of aging in the dentate gyrus and CA3 subregion on MD. It is
also critical to explore the neural mechanisms underlying age-related changes in MD, with a
particular focus on neocortical regions like the prefrontal cortex. Large-scale prospective cohorts
should also be established to validate the effectiveness of MST in early identification of cognitive
impairment.
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