2025-11-18 11:14:37 . https://link.cnki.net/urlid/34.1065.R.20251118.1036.002
- 156 - R EAKFFIR Acta Universitatis Medicinalis Anhui 2026 Jan;61(1)

] SRV T R 9 PR 5 A A AR SO 1) VBM 5%
ORLESS L S R I, R2E L Bl
(" ZBEMAKRFS—WEERNZ A, A 230022;
TiNdn G Ay ZARAY R IR B E A EIE A e 230022)

HWE B IR P ERREIREL( AD-A) B RN T 4544 B AR AERAE . 53k A0 AD-A JR35 30 61, B[ JR 9%
TR B AR B (AD-NA) FR 38 30 4], 14 J01) A7t 0 52 3807 4 B DG B 119 g BRE 3k (HLCs ) 30 81, it T A il ialadh AT e B il 2800 Bl 2
W3R T 58 13k s SR 4 4 Al R 3 TR 22 TR 25 22 40 B (VBM) BIFSE. 3 41 0% 3 ] i R B (AR AR Bk 28 | IF 40 HT AD-A 5 AD-NA
2 [) 22 S0 DX SR B RIT A A G E . SR 3AIB7E RIS N R E IR TN B AR E 2SR RS EE S
HCs 241 H , AD-A 205 AD-NA ZH 0D AEVE 2 B35 F [ (P<0. 001) 5 5 AD-NA 404 H , AD-A 2H B8 5 iR i 1k R PP 40 T s (P<
0.001), 5 AD-NAZIAHLL , AD-A 2 300 R AR A, 22 MHE G i Bz J2% 75 [ 400 T [ 490 IR ph ML Rz 2, A 83 i [l s s 2
JE IR IFARAE /N (FEW 8 1E, P1<0. 05) 55 HCs 4AH HE , AD-A 2 XSUIER Ff (8], 220U H0R [ | PR 24 A ep g 5 [, A5 04T (=150
% b TR BT AR /N (FEW AL GE , P¥4<0. 05) 5 5 HCs 41AH LG, AD-NA 20 70 B2 i A A5 T [|/] A 0350 |5 5T (AR 1
J/IN(FEW £ 1E , P14<0.05) . AD-A 22 B ARAZ (r=—0. 557, P=0. 002) K A7 %5 1] (r=—0. 620, P=0. 001 ) JK JF A FH 5 ik 7
AR (AES) P R HAMC, 518 AD-A 2B 00 i -3 — 5 T P 2 B B M I o 1 B0 400 385 52 44t , H 2 i A i IR ™

AR S
REEIR B IR MR IRV 5 B TR R (I 252 b s S T R 257 0 H7 5 TR

FESZES R 749. 16
XEERER A XEHES 1000 - 1492(2026)01 - 0156 - 07
doi: 10. 19405/j. cnki. issn1000 - 1492. 2026. 01. 024

Fi] S 7% 16 R 995 (Alzheimer’ s disease, AD)J&—
Fofv i UL B R R AT MR L, BB R IAE RS T
TG R 55 22 4k BN R D RE L 1 X 2B A PR AE
JIRREY S BEAh B R BE RS BT R AE R (behavior
and psychological symptom of dementia, BPSD) , 4l
ARG AWAR AL AT 0 HE 5 W S ALl K S
L, AD SR BPSD (9 B & b — AP AD JE AR
SEBEAR . REFE R ZT5 1 H AR EE
P IR A, B AR AT O A RO A 52
S BA MR BT — 80 5 IR OC B K B
AR QR IR B 5 AL % T 41l K 2 (anterior cingu-
late cortex, ACC) S ToUM: Kz J2 1 N A 4 - SCAR A4 34
S A 5 IR T S R 5 U 5 A s - (A %2
85 431X, Brodmann area, BA 10) S T & i #E 73tk
LA S0 AR Rk Ak, AD-A I 5800 K T 45 8
AT BT W A 18, BOZ RIS N T 2k TR R e

2025 - 10 - 30 ##1k
FEGIH E K H AR E (45 :31970979.,82101498)
eIt 35 B A
TE UL Betp i B A S R E-
mail : wangkail964@126. com

229011 (voxel-based morphometry, VBM) , X Ht AD
P 9% B (AD with apathy, AD-A) 5 A £ 3% 5 (AD
without apathy, AD-NA ) Jii JK 5T 45 #4) S It RAFEAE , 2
{578 AD-A R 2B S R B SR 7 M Hle

1 #MREF=E

1.1 BRMEK W 202349 H—20244 11 A%
BOER 72 — B m B2 Be 2 W RHCAZ Rt )12
PN AR AR 5 e PR 2 B B S A5 i PRV RE
AD-A 1) 30 i £ 35 , 30 ] AD-NA f 35, 3 [7] 20 1O
1120 (AD-A Sz AD-NA) , 53 Shi A7 30 il [R] 40141 55 1
5995 ) 2L A 53] B 52 2R A BIRRH DC IGE 9 AE 2 4R N
BEAE M X BR 2 (healthy controls, HCs) . FF A3 49 AWF
S 2 ) T W AEIR iR (magnetic resonance im-
aging, MRD) fi# ,3 d WTE LML PEAG A G146 5 F 58
A RVl AL 35 TR B RS AR 25 A6 A (mini
mental state examination, MMSE) | 4t &5 ji 52 45 F) /K
TN A BF Al 2 & (montreal cognitive assessment,
MoCA) . IIfa IR i & P %€ 7 % (clinical dementia rat-
ing, CDR) . i & H #ilt £ 3 (neuropsychiatric inven-
tory, NPI) \NPI{% %35 (NPI-apathy, NPI-A) FI{%
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BEPEAR 3% (apathy evaluation scale, AES)4 . ZRAJf
FEAF LR PR 2= 55— s B Be 48 B 22 01 2541t
#E (45 :5101007) , fir 5 9%l A E S Itk i 5
FLB A5 0 e KU o 32 SR s (B R 2 &
F)EETHERE.

I 9 21 FB 3 A A AR U - D A9 A 26 ) [ 57 pp
I -1 5 28 Ui B RS AN AR R I 5 T — Bl 7 9K 1 SR B A
KPR E K FAR AT BB AT BB AD 2 WidmifE™ 5
@) MMSE 1£43<23 43, MoCA PF43<20 43, CDR 43
TE0.5 ~ 247203 444 50 ~ 80 &, £ Al F HAFE
RS0 @) I R A UREORHISCE S8R | RERE TIC 5 58
RV ;& £ MRIEHEZ /i iz, B4 HZ
WURFF WA 25WE 97 12 h A o HEBRBR
O Ho At 70 i 3w R b 28 22 GE 950 1T LA B 1R A
TR E ;@ A AR HTIRE T REER 10 I A o
o w4 PR, Hachinski $E43>7 43 ;@ A H
b R PR 28 RS BB SRR A RS S
@ A W IR EE 2 A 52 L R AR 5 BT
i .

s 9 2L PR BB 43 AL I A A o - D 56 2009
A CRR IR A998 2% Z 35 ) T R 3R 1 26 TR L (112 Wi
PRI ;@ AES JI1E & MU (AES-1) i F£1F5r>33 47 ¢

X B2 W g A b o« D MMSE 343227 47,
MoCA PF43>25 43, CDR PF43 24 0 43 5 @) ARk 31 I
SCAR AR 359 5955 (61 L AH DG E 5 B Il AR 4530 ¢ Ask i 4
SEHE, BEUE L A 50 i R AP AL o HEBR AR o W e

IEZE I
1.2 HEXRE
1.2.1 BARFTHEE SitIrA AdE LG

B UNAREREY R 2 R R B R R R IR
S ] A AR R 2 s BT s 5 s A
5 Hoh Z HOE R DL S MU B A AN . TR
ZARE Y 5E WA R I , MMSE Fll MoCA JZ 1
SE NN O, PF 5 B U6 B A 15 B B 5 CDR
PEAR B E R AN T AR, 40 B3O8 I S I 51 O 1B
AES NPI J NPI-A P4l 8 3545 piIR S, & 3R 0F 40
15, 2% IR B8 K o I L Bk ™ o

1.2.2 EEERBHERE A BFEHEDERE
HARK2EBE 2R  FE R — G A Tl AR ]
S Boe MR TAE . KA i gl 35 vl o
SN I A RO R A P OSUIR kR S A
M. X ARMH 3. OT 78 [ GE A 1) GE750 BG4
A S 8 i TE S Pl . H TIW1 3D 8144

ST . E B[] (repetition time, TR)S8. 16 ms,
[m] % B} [8] (ecoh time, TE) 3.18 ms, & %% f (flip
angle, FA) 12° , )2 % W} 8] (inversion time, TI)
450 ms, JZEHE O mm, JZJE 1 mm, Fi 4 256x256, {4
£ 1 mmx1 mmx1 mm, 3£ 188 )2, 14 J5 Fl /i i &
Fi T
1.3 FEHIRBIBTALIE A & BRI RS
PG A A 34 3T MALAB 20112 F- & ff 1403
SR WL} 12 (statistical parametric mapping, SPM12)
DL K it B AL 35 T 246 12 (computational anatomy
toolbox, CAT12) 58 il HR IR H s B ik HH AL At 4
O 5 TR bR BdE BT dem2nii /4
“SPM8” BT o 1] 43 HT 9 NIFTIAS 2 @ A Tx
A0 0 BEAS SCPF 52 AR 1 R BT A Ay, R R BT
TR IS 5 B K I K dla 73 %1 R W5 | 15 ARG
W s @ 4453 30 58 U UG R AT 25 AR AL Lk A
Bl 0 e A5 PR JRE A 74 3] 52 5 R R il 2 R F
WF5E B (montreal neurological institute, MNT) 5 7 B
FEAR b s O X BRI 758 R i A A, HERR 73]
FCHERCR A R AP © Ry 52 i R AR R 1L, a4
8 mm ¥ 5 42 P (full width at half maximum, FWHM)
o0 0T 1 TR OO IR B FRIEA T -3 5 (D 3B TN A
F (total intracranial volume, TIV) LA R K | 5t Al
i WA AR, 316 TIV AR A Z 5 VBM GE 14317 (1 B3
A, R BN B2 05 0K 5T R BT S
38T
1.4 SitZF4IE A 0SB 43T - B SPSS
(25. 0 jB) 23T A F 2258l , P<0. 05 M 22 A GLite
o 3HBOARAFR B E R L0 BT
i S A5 B IS0 AT R Bl s Oy 2255, )
ffi FH 2o ESE (analysis of variance,
ANOVA) , #J7 ZAFE M HHES B 56, b e &
B IR IR A 56 (Kruskal-Wallis H test) FH T 340
(] EA, 2 - HFRFJE UK (Mann-Whitney U test) H
TP, A, MMSE . MoCA NPI-A Fl AS 4 4~$§
PRAEAESEUG 56 2 5 PR HEA T 2H 8] L. 3 4H
(] P 1) 2 S DA FH R 7 A6 3 iR A7 BE 190 Ao IR
TSI B BAE 2 271

P AR K < T SPM12 Ge it A B b 31 3
R o B TIV AR PR S UL [l 7 3
AR FH B R 2R 07 2200, SRR A I e AR 2 20
[3] (AD-A 5 AD-NA,AD-NA 5 HCs,AD-A 5 HCs ) k%
FHRUREA ¢ 156 Ho AR PR R 20 ) 22 5 . BT A 4%
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1 5% FH A B 7K O 2 K 4 1R 2R (family-wise error,
FEW)RIE , 3R 1G45 R R 8. Z 5 DAAEIR 01 LA
K TIV 3R AR & %F AD-A 215 AD-NA 4141
(] 43 B A5 0 A e 2 i SR S Tl XM JB A AR RN
NPI-A K AES P73 #EAT i AHE 20 #r o P<0. 05 4 22
ARG E L

2 #R

2.1 NOFHB\HWER 3SHLENEN AFRFZ
HERE P LR EZES . 3410 MMSE.MoCA .
NPI.NPI-A \AES 5 ME#r 2 5 A gt 228 L (P<
0.001) . M ZH ] b 8 45 51 - AD-A ZH Fil AD-NA 2
) MMSE (U=356. 50, P=0. 17) . MoCA (U=365. 00,
P=0.21) HAMA(U=430.00, P=0.75) & HAMD (U=
442.00, P=0.90)4 4645 22 % LG it 72 X,
NPI.NPA-A 1 AES 3825 A1 g it 24 2 L (P<
0.001) ; AD-A 5 HCs 21 ) MMSE . MoCA , NP1, NPI-
A AES HAMA & HAMD 2 334 Gi i1 2432 L (P<
0.001) ; AD-NA 5 HCs 411 NP1(U=450, P=1) .NPI-
A(U=450, P=1)F1 AES(U=345.5, P=0.117)3 > 4§
bR 2 5 T 40 11 2% 2 3L, MMSE , MoCA . HAMA }%
HAMD 22 5 G 1127 5 X (P<0. 001) o 3 41 A # ik
N K 28 B2z T o3 LU DL AR 1

2.2 BEFHRZNESERITHWNER AD-AZ.
AD-NA 2 J2 HCs 41 TIV 4351 4 (1 482. 14+121. 10) |
(1 407.85+130.79) . (1 458.77+124.90) cm®, 4 [1]
ERIGH ¥ X (F=2.65,P=0.07), AD-A# .
AD-NA 2 J2 HCs #H 3 2% b, R o A A 22 S A g 1X
= A R AE XU i S 135 H [E] (middle temporal gy-
rus, MTG) ; ZE AT (8] ASLHIG I F0HT (BT TR /)N

H(FEW K 1F , PY4<0. 05, WW#2 KE 1),

E1 AD-AZH.AD-NA K HCs AAERFRERERKEX
Fig.1 Anatomical structures showing significant difference in
GMY atrophy between AD-A group, AD-NA group and HCs group

FHIGKIFEI , 5 AD-NA 4L ., AD-A 2 2=/
AE %5 1 7 J= (orbitofrontal cortex, OFC) |\ EBARAZ . &
[l 0T [l &L R N R 22 A I (] (middle
frontal gyrus, MFG) | J5 #1147 JZ JZ (posterior cingulate
cortex, PCC) Fl AR AZ B o AR B8 /N (FEW & 1E , P
#1<0.05, W43 KK 2) ;5 HCs ZHAH L, AD-A L /2
AR B MG | FEIR 24 A H g Ji5 B, A 0450 (9]
MTG Fl%k I [FUR SR FLEA 508/ (FEW £ 1E , P <
0.05, W34 } K 3) ;5 HCs A b , AD-NA 25 2= il
(5L N W 157 S 1 /5 i 20 SR A
(FEW #%1F, P#J<0. 05, L3 5 KKl 4) .
2.3 REGRSEEKFMERXESHT CKER.
PRI B TIV AR Ry 4 4 22 6 I Al A G 43 B 445 SR 3% 1
AD-A 21 22 AR AZ (r=-0. 557, P=0. 002) 2 A5 I
H1 ] (7=-0. 620, P=0.001) JK F /A FL 5 AES 9143 52
TUAH I 5 1T NPI-A P73 5 53 ik X AR e A AE AR OC
P, L6 K E S,

F1 3HEBEFHXAOFZRBZOEZMNITSD ELR (n=30, ¥ +5)

Tab.1 Demographics and neuropsychological evaluation of study participants(n=30, x+s)

Index AD-A AD-NA HCs Statistic P value
Male/Female 16/14 15/15 12/18 1. 16" 0.56
Age 63. 60+8. 93 63.40+7. 44 62.07+6. 61 0.34" 0.71
Education years 7.03+3.75 7.07+3.78 7.17£2.92 0.01" 0.99
TIV (em?) 1 482. 14+121. 10 1 407. 85+130. 79 1 458.77+124.90 2.65" 0.07
MMSE 16. 67+7. 54 19.30+4. 93 28. 87+1. 06 52. 84¢ <0. 001
MoCA 11. 87+7. 04 14.30+5. 36 27.57+1.02 59.97°¢ <0. 001
NPI 23.20+16. 84 0. 00 0. 00 84.33¢ <0. 001
NPI-A 6.97+3. 16 0. 00 0. 00 84.51° <0. 001
AES 56. 20+8. 80 28. 80+1. 40 27.90=+1. 22 62.22°¢ <0. 001
HAMA 2.83+1.00 2.70+0. 82 1. 30+0. 97 31.85°¢ <0. 001
HAMD 2.90=+0. 94 2.83+0. 82 0.93+0. 72 51.68°¢ <0. 001

a: Pearson’s chi-square (3*); b: One-way analysis of variance (ANOVA); ¢: Kruskal-Wallis H test
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*2 AD-A.AD-NA B HCs BABKFRERERKK

Tab.2 Anatomical structures showing significant difference in GMYV atrophy between AD-A, AD-NA and HCs group

Brain Volume Number of MNI coordinate
Hemi-sphere BA F value P value
region (mm?) voxels X Y 7
Left Hippocampus 27 11188 3315 =20 -36 -5 42.32 <0. 001
Right Hippocampus 27 9673 2 866 21 =35 -5 36.98 <0. 001
Left ITG 20 4786 1418 =54 -42 -18 43.22 <0. 001
Left CG 23 1353 401 -9 -33 36 33.84 <0. 001
Left MTG 21 982 291 -47 =53 12 29. 36 <0. 001
Left Precuneus 7 638 189 -11 -60 33 40. 14 <0. 001
Right MTG 21 631 187 59 -42 -3 29.74 <0. 001
Left IPL 40 439 130 =53 41 48 29.40 <0. 001

Number of voxels >100; ITG: inferior temporal gyrus; CG: cingulate gyrus; IPL: inferior parietal lobe.

&3 5AD-NAZEMELL,AD-A AR ERHXE
Tab.3 Compared with AD-NA group, anatomical structures showing significant difference in GMV atrophy in AD-A group

Hemi- Brain

Volume

Number of

MNTI coordinate

sphere region B (mm?*) voxels X Y 7 Fvalue Prvalue
Left OFC 38 776 233 -44 27 =20 6.27 0.003
Left Putaman Head 3318 983 -15 =23 -9 8.78 <0. 001
Left LG 18 118 35 2 =72 -9 6.23 0. 005
Left 1IFG 44 47 14 =23 24 -6 6. 08 0. 008
Right MFG 10 348 103 3 47 6 6. 65 0. 001
Left EC 25 84 25 -6 23 -2 5.94 0.012
Left SFG 10 425 128 -32 68 5 6.17 0. 006
Right pCC 29 800 237 3 -38 14 7. 81 <0. 001
Right MFG 10 34 10 33 39 15 6. 11 0. 007
Right Putaman Body 95 28 12 =20 24 5.75 0. 022

Number of voxels >10; LG: lingual gyrus; IFG: inferior frontal gyrus; SFG: superior frontal gyrus; EC: entorhinal cortex.

B2 5 AD-NAZ#HLL,AD-A AR EREXIH

Fig.2 Compared with AD-NA group, anatomical structures

showing significant difference in GMYV atrophy in AD-A group

ARSI VBM J7 154 AD-A B35 KIN#EA T2
A DN, R 220 S R DA 3 B R AR

245 . MECIER NS, AD-NA H3& 19 k2846 X
3o 5 AR o R ST (8] R 22 U B G L AEAH O
P R e R PR A A 0 5 v Tl 4 R S A AR

TR U FE VP40 52 0UAH OG5 T A 55 i X 5 NPI-A 3T
53 TC 58 A G

AW BN, B M % R G5 5 IR R A %
B, AHWFFT B, 7 AD B T, SU A4 Fnas [ A
WX A 2545, AR SCEE R 5 22 —5, BN 5
] OFC A7 #%: 4% , OFC RSB A 1K 2 15 B, VB AT
R, A A S AR E B R A P [l Y
P ) B8 B REAE A5 T R A8 78 A B N FE R AE Ty
AT & 45 T AR ), 3k A 8 X A R AT M 1 sl i A
(1) PF-Aits 38 Ao A0 8 R B 119 o 15tk 5 R A 1 A T
R N, HAR A S R S AL TR, #E 51 &
R, WAWFIETINN IR 3 Fp oy A v A IR T
SHEFRET T MOCR BN Y], X KR E S
()1 2 B — T B = A A2 BB, 45 A BE SR
W05 IR o DR b, S R AZ T e S 215 &
TR SR ) 2 — o 1 ROk 2 iR AR, A
LRI AE I S T R R A S TR T A DG, e B Bk
I BSR40 3 B PRC- A i 405, i 5| &
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®4 LS5 HCsAMEL,AD-A HIARESHXIE
Tab.4 Compared with HCs group, anatomical structures showing significant difference in GMV atrophy in AD-A group

Hemi-sphere Brain BA Volume Number of MNI coordinate Foalue P oalue
region (mm*) voxels X Y
Right MTG 21 46 096 13658 20 =35 -5 9.71 <0. 001
Left FG 20 71621 21221 -20 -36 -5 10. 20 <0. 001
Left FG 18 371 110 -18 -66 -11 5.91 0.014
Right IFG 44 2828 838 38 12 20 7.30 <0. 001
Right MTG 37 7631 2261 51 -57 33 7.55 <0. 001
Left MFG 47 506 150 =35 39 17 6.94 <0. 001
Left Precuneus 17 18 249 5407 -12 -63 42 8.87 <0.001
Right SG 2 1603 475 57 -23 42 6.88 0. 001
Left MFG 46 1208 358 -15 20 44 7.05 <0. 001
Left PG 3 1100 326 -23 -36 66 6.84 0. 001

Number of voxels >100; FG: fusiform gyrus; SG: supramarginal gyrus; PG: postcentral gyrus.

%5 L5 HCs#AM,AD-NA B BEHXE
Tab.5 Compared with HCs group, anatomical structures showing significant difference in GMYV atrophy in AD-NA group

Hemi- Brain Volume Number of MNI coordinate

BA Fvalue P value
sphere region (mm?) voxels X Y Z
Right ITG 20 1650 489 47 0 -54 7.68 <0. 001
Left ITG 20 81 24 -56 -42 -18 5.89 0.016
Left Precuneus 31 108 32 -9 -62 35 6.36 0.003
Left Precuneus 7 118 35 0 -66 66 6. 44 0.003

Number of voxels >10.

B3 S5 HCsA#tE,AD-A BB ZE 45X

Fig. 3 Compared with HCs group, anatomical structures showing

significant difference in GMYV atrophy in AD-A group

El4 S5HCsEHMELL,AD-NA HRABEHXE

Fig. 4 Compared with HCs group, anatomical structures showing

significant difference in GMV atrophy in AD-NA group

F6 AD-AZA5AD-NAAZERKMX 5 AES ERITTHIHERXME
Tab. 6 Correlation between AES scale scores and the differential

brain regions in the AD-A group and AD-NA group

Differential brain NPI-A AES

regions r value P value r value P value
Left-OFC -0.090 0. 654 -0.228 0.253
Left-Putaman -0.328 0.095 -0.577 0. 002
Left-LG -0.254 0. 201 -0.238 0.231
Left-IFG -0. 065 0.748 -0.129 0.521
Right-MFG -0.114 0.571 -0.620 0. 001
Left-EC 0. 088 0. 663 -0.061 0.761
Left-SFG -0.103 0. 608 -0. 127 0.528
Right-PCC 0. 304 0.123 -0. 030 0. 881
Right-MFG 0.254 0.202 -0. 198 0.321
Right-Putaman 0.011 0. 957 0. 166 0. 408

IREL, A SPECT W5 /R T AR MFEA%TE AD
R it Ty VI3 A S TR v Y AR L IR U e
1% 22 00 R Btz ds A ot et R AT 55 R, = Ml S A
11T 200 R AR A 22 UL Mg e s A Joit i WS ) 5 % B e
ZH R, RN T 2R s kG IR, K B
BUIRK 22 1 e 5 3 AR KPR 1R 82 3 — Fofofs e
ARA I, EMRESE T R AR - R R AZ A B AR AR 1L
FE & 22 B R O F DL B - SRR - B R
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Fig. 5 Partial correlation analysis between gray matter volume

in the AD-A group and AES scale scores

i % 22 B RE A 40T 1Y 5 2R RTRE SR IR B R AR Y —
KL Z—

BRI Z A1, ARWFSE H ) MTG AT BEHL A2 07 1
Z—o AW EoR A AD R BN I REFE S
SBF Y, MTG FA ] FERAZ K B A R/ , 5 A
MTG FRIRAZ 5 AES it 3R AF 50454 B ARG | fig
e AR T IS T AR I ZE I . AE S — T AD
BE AR AW F o, 5 AD-NA 85 A
L, AD-A H# MTG B 5 2248 (LU A h=1. 605, & 1E
) P=0.042) . UL MTG FEIREL & A= o] g 53 &
HHREBEZEN . MTG A —EEAEHZIE SUA
HIDIRE i SO PR AR X T RE P IE 2 A A &
AEAR L, 18 SO R R A T R I R T W 32
P UL BE T D REXT S AL O] BB A TR I . 1
FWFFE 0], AD FI bvFTD B FH AR [ & B 4E
9 HNO A ARG 25 B AR S AT A
AEFATA T . H R H AT S W5 IE B
Pl R SR B A5 BT S\ IR A TE Rk
WA CNEAE SRR R |, 7] e R 08 i e I R PR R A T
PR BB W BRI 4, A BB 0% T A UE
MTG FEA SR B A FERIRZOAEH

H—TLEA Z PR I IR B 5T R

TR A A IR 5 2 U M 851 B )2 7 B
IR 2 M0 f 85 U0 R 5 i B J2= K A g i 2=
ZER AR A O AR TE A RS Z REUAT , (BA BT
FEAR R IRBCRAR B 35 e IR BE A B, g
Je A2 B 2 LA RGR O BIF TR 4, BT
ati 1 ATE SCPE SRS MU - 2R 55 22 FE R R A
T3 A BT TR R AD H IR L AR AR R AT O3
M, S BRI 7 4% K it 1 55 [l 5 3R 355 14 R A= A
SR, BN T BUIRMH AR B P A IR 1 R R REAT AE
S o (EABIETE AR A e M A -85 AD
P B BAT W AR SCHE , X AT BB WF ST A LLER
HEAN TR A OC , A8 AL I HERR TR e 48 1 A3
MRAY B o LA AT REILIRII AT R 5 25
FIRERS RAR A 25 0 AW, X 2 5 A 4
250 B U o B RE 24 ) 14 £ P RT R 23 i R
LER AN D REAZ TS IL IR A 45 2R, e rp DU R A XA R
o8 AR SN Z S g B RERSS AUPN e~
4o AT HERR T Al BERY 25 W2 M, e G LIk
ARG, T A B EIEZ 12 he RFFTRHAHEAR
Ho A7 B, JC s A B 1 IR T A 2 AR, HARIE ST
R W XR B Y A X 7%, — e B LA AR SR
AKEHENE . A, AP FEAE ] T VBM —Ff - BL gk
WK W — i B R L BRI T ST A R Y
s

Li LPTIR AR BEFEE o A AD PEIR R K
B TR Kl RAFAE , 30 AD FI 158 15 R0 255 A7 G B
DA S5 B R R BR 2 46, ELR 20 S Ml 1X 5
AESIRIEAR RAPPIATAEA N . ILAh, AD-A
(10 S Mk DX A0 T AR A RR Y X, S
IRIX I T BEATFEFFIR IR L1 0, BR T B R T A
AT 155 TR R B FIIR 58 52 21 vh A TR TR S 2 50, Ak
(T 5 3 b7 215 2R 45 T I B 3 2 filg DR 4 e A A
P DTS2 R R e A e B 1 5 BE 7 e i i 42
X BB i X LAIK RS IR LAY A LA X L85 X 24
ASRETVE S50 AD 3R A R R 2R

P SR

—
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A VBM study on gray matter structure alterations in patients

with Alzheimer’s disease comorbid with apathy
JiYi', Pang Xuerui', Yang Chaoyi', Dai Yulong', Zhou Shanshan', Wu Xingqi', Wang Kai'
('Department of Neurology, The First Affiliated Hospital of Anhui Medical University , Hefei 230022;
*Anhui Province Key Laboratory of Cognition and Neuropsychiatric Disorders , Hefei  230022)

Abstract Objective To investigate the characteristics of gray matter structure and clinical symptoms in patients
with Alzheimer's disease (AD) comorbid with apathy (AD-A). Methods The study included 30 patients with AD-
A, 30 AD disease patients without apathy (AD without apathy, AD-NA), and 30 healthy controls (HCs) matched
in gender, age, and years of education. All participants underwent a comprehensive neuropsychological assess-
ment and magnetic resonance imaging (MRI) scans. Voxel-based morphometry (VBM) was used to analyze
changes in gray matter volume among the three groups. Additionally, the correlation between the identified abnor-
mal brain regions and apathy scale scores was analyzed. Results There were no statistically significant differences
among the three groups in terms of age, gender, years of education, or total intracranial volume. Compared with
the HCs group, both the AD-A and AD-NA groups showed significantly lower scores in cognitive function (P<
0.001). The AD-A group exhibited significantly higher apathy scale scores compared with the AD-NA group (P<
0.001). Compared with the AD-NA group, the AD-A group showed reduced gray matter volume in the bilateral

caudate nucleus, left orbitofrontal cortex, lingual gyrus, inferior frontal gyrus, superior frontal gyrus, entorhinal
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cortex, right middle frontal gyrus and posterior cingulate cortex (FWE-corrected, P<0. 05 for all). Compared with
the HCs group, the AD-A group exhibited reduced gray matter volume in the bilateral middle temporal gyrus, left
fusiform gyrus, calcarine sulcus, postcentral gyrus, right inferior frontal gyrus and supramarginal gyrus (FWE-
corrected, P<0. 05 for all). Compared with the HCs group, the AD-NA group showed reduced gray matter volume
in the left precuneus, inferior temporal gyrus, and right inferior temporal gyrus (FWE-corrected, P<0. 05 for all).
In the AD-A group, changes in the gray matter volume of the left caudate nucleus (r=-0.557, P=0.002) and right
middle frontal gyrus (r=-0. 620, P=0.001) were negatively correlated with the apathy evaluation scale (AES)
scores. Conclusion Patients in the AD-A group exhibited significant atrophy in the frontal-temporal-basal ganglia
circuit, and the degree of gray matter atrophy was correlated with the severity of apathy.

Key words Alzheimer’s disease; apathy; voxel-based morphometry; surface-based morphometry; gray matter
volume
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