+ 156 - ZHEFAKFF]  Acta Universitatis Medicinalis Anhui 2026 Jan;61(1)

W 2% 38 pa BT 18] : 2025-11-18 11:14:37 P2 B RH 3k - hitps : //link. enki. net/urlid/34. 1065. R. 20260115. 1420. 022

o] SR VR IEER o 1R (5 A b AR SO 1) VBML 5

ORLESS B W R, 2 e
(" ZHMEFAKFE—WEERDZNF, S0 230022;
PiNFn A AV R R B R £ A FIEE A 230022)

HWE BH RIEPR IO B TEIR B (AD-A) & KK R S5 H KOG RAEIR AR AE . T3k A0 AD-A J3% 30431, BT /R %
T ERE A IR BE(AD-NA) S8 30491, P J31] A 3% 132 2075 4 BR DT IE A9 £t ik (HCs ) 30 1), %t BIr g gttt AT e S b B
TR I 52 B Sk R LR F 4 (0 3L AR 2 1T 82 40T (VBMO) ST 3 2004 38 ) i ¢ ST (A B e 2 L 40T AD-A 5 AD-NA
ZH [V 25 5 Mg X S IR B PP A ARG . R 3R S R 2 E ERR RSN SRR E 2R RS E Y
HCs 4 AH L, AD-A 205 AD-NA ZH I RETE 23 B35 T i (P<0. 001) 5 5 AD-NA ZHAH G, AD-A 2H 58 iR i i 323740 71 s (P<
0.001). 5 AD-NAZIAH LY, AD-A 213U FEARA , 2 M BE AR - Kz J2 (55 0T 4801 [l 860 [ R0 phg i pe )22 A 4 v [ R 410y 2
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Bl 7R 2% 3 R 9% (Alzheimer’ s disease, AD) & —
i UL Al 22 R AT PR 2, EEER IR LG 2 ]
ICACHNTE 55 22 4k B ORI S REL 05 I A= 16 A PEAE
JITFREY o A, R B AR # 4T A AE R (behavior
and psychological symptom of dementia, BPSD) , {l{%
IR AR AR IS AT AE S R S S
HIE, AD S8 BPSD (Y H L2 JE— 25 fntle AD £,
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o BCABERD R BT — 2 5 IR AR G Y K 5T el
A5, W R B 5 A 7 HiF 4114 K )2 (anterior cingu-
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BT H R LR, AD-A BT S5 808 K TS5 4
WA DI 2 18, BOZWE 70 B TR R B

2025 - 10 - 30 434k

FLETH « H R [ RPEIE AT H (45 :31970979 82101498 )

fEE ANt 32,5 LR
L o R L Gl (F AR E-mail:
wangkail964@126. com

https://www.cnki.net

2253 MT (voxel-based morphometry, VBM) , X} Ft AD
R % (AD with apathy, AD-A) 5 /S £f ¥ 35 (AD
without apathy, AD-NA ) i JK 5t 45 ¥4 K2 I PRARAIE , A
R AD-A HOMIZE DU LT A (42 cH.

1 #R57FE

1.1 #AEE 2023459 H—20244F 11 A%
BRI 2 — Wi B B #h 22 W RHCAC RS T] 12
A ARE AR |l PR I B2 0 55 e AT 2 Ay
AD-A 1) 30 9 % , 30 i) AD-NA B3, 3 ) 241 i
17120 (AD-A J AD-NA) , 53 5845 30 {51 [A) 393 £ 55 1
5995 ) 20 53] B 32 28R A BIRRH DB I5C 1 1 B 4R N
BEAE N X B2 (healthy controls, HCs) . Fr A 48 A B
5 3238 B 1 T 05 3R 1% (magnetic resonance im-
aging, MRD K24, 3 d WTE LML PFAG A B 48 5 T 58
A BRI AL 95 T 5 kS MR S S A (mini
mental state examination, MMSE) | 4t 5% it 52 45 F| /R
N A PE i & FE (montreal cognitive assessment,
MoCA) . IIfi IR #i 8 3T %€ 1= % (clinical dementia rat-
ing, CDR) | ifl £ ¥ fiit #& % (neuropsychiatric inven-
tory, NPI) \NPI IR % F 2 (NPl-apathy, NPI-A) Ffli%
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TPl & 3 (apathy evaluation scale, AES) %%, ASHf
FEARAG LR R 25— B s = Be AR 3 25 D 2541t
#E (45 :5101007) , Fr A 95383 A E S ki 5
LB e KU o 23R S AR (b /R 2 2 &
FVEE T AN RE .

s 19 20 2B I A b i - D 75 A 26 1) [ 37 pp s
I — T8 5 38 it B A RN 4w BIE 5 i — BT JR 2% 16 R
AH OGP B 23 & AR W RE 5 7] BE 1 AD (1412 Wi
HEX ;@ MMSE $E48<23 4%, MoCA $F43<20 4%, CDR
WATTEO. 5 ~ 243 21 ;B) 4F1% 50 ~ 80 %, 47 F] T H.
LR R v S0 (@) 1 R A5 TS RH IS 52 L BB TIC &
SE N R ;& 78 MR 2 /i 82 W, HAs
MZRURFE EENFELYRYT 12 h D o HEBRAR
1 HAL ST g 5 AR b 22 R G0 vl LA R
VAT RER 3 5 @ A AN DI BE T FERE AR (1 fiki 245 vh
975 50 B ML A A N BE S, Hachinski ¥E43>7 20 ® A
LA Ji M o 28 R A 0 ST | £ JEOIR A A
S @ A RE RS B 8 S R R AR BT
A9 5L

395 191 2H PR IR I 34 R A0 AR T - D A 2009
A CRR RS 993 27 4% 350 T R 28 1 6 TR I 14 12 W
FRAfES ;@ AES 117 # W (AES-1) 5 R 1F5r>33 73

X A B A0 A bR i - D MMSE 343227 47,
MoCA $F43>25 43, CDR $F453 k1 043 5 @) AR 1) 2
SCA AR B 35 595 B L AH DC L 5 () e R 45 00 el
SEAE BB S T A 50 i R VE AN o HEBR AR ofE R e

4 .
1.2 #HiExR&
1.2.1 BARFTHRKRE SitrA A& LG

B UARES M 2 R R B R R IR
esd i) (61 ey S LIS R EE 2T AN 9 R o Ny s 8 | 4
8 o 2 H0E R DL SE B B R 2R A . T
ZARFH 58 A R VPAL , MMSE 1 MoCA S Bt
B INANE O, PF 50 B 156 B A N 81 495 8 7 5 CDR
TEAN B R AR TR L 2 BOBR K S i R B
AES (NPI J& NPI-A PEAl 83 MRS, B R 45 8
150, 2 BIIR IS K o 15 L B ™

1.2.2 MRIZ#ERE i BEHEDEBEH
ARK2EBE AR O FE R — S A Tl AR R
S HE MR TAE . K2 i gl a3 e 4 20
TR FI AP ENE AR RE L, P SR Lk A A BE
I ER I 3. OT 78 [ GE 23 ] 19 GE750 ff 3L 4714
1% 8 i8Sk Lk . b TIW1 3D P FI S5
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nr . # & B} [E] (repetition time, TR) 8. 16 ms, [A] %
i 18] (ecoh time, TE) 3. 18 ms, &l % f (flip angle,
FA) 12°, [z %0 8] (inversion time, T1) 450 ms, JZ[f]
BE O mm, JZJE 1 mm, i F 256x256, & R 1 mmx1
mmx 1 mm, £ 188 J72 , F14H Y [F i 22 i 11
1.3 HEREIETAE  Ira &R a5
KIS HE b B 3T MALAB 201 1aF- 6 (i 401
Z ST 12 (statistical parametric mapping, SPM12)
DA K it B ML A ) T EL 46 12 (computational anatomy
toolbox, CAT12) 56 . 19119k 1Ak s 3 b B A2 40
O B5H THER YIS A EHE ] dem2nii FpF
“SPM8” PEIUEL 4 AT J3 B B NIFTIAS 285 @ AT
Bl A J A RS S 8 A 1 U o A A, R ISR T
oR NESECHOR LAY R € i e b /DN B Vv it <
W s @ B4 3 ) 58 WY R R AT 25 (R A Ak , kB4
B A i EAR i RO R T 38 52 45 R R b 2 L
it 5% It (montreal neurological institute, MNI) 5 7 i
B b5 @ X EUGRHEATES 2 R BT o A, HEBR 431
FLAERCR A R B © 5 i R E R L, e 4%
8 mm > 54 % (full width at half maximum, FWHM )
o TS A R R AR A T 5 D T P A
F (total intracranial volume, TIV) LA KK i | 53 #1
AR T4 TIV AR Z J5 VBM Ge i3 1 i B
A R AL B2 B K 5 R AT SE
I3HT
1.4 it A5 o0 A ] SPSS
25. 0 FRARIF A A F 2280, P<0. 05 22 A Gt
PR SHPOARYERE B E R 0B
PG S AT S IR oA BT B | A Uy 258 5E
) H B A E 5 2 43 B (analysis of variance,
ANOVA) #4577 ZASF WS FHAE S BUG5: , Horp s &
W R IR TR R AG 56 ( Kruskal-Wallis H test) JH T3 41
[B) b A, 2 - HUREJE UK 5 (Mann-Whitney U test) H
TR s, MMSE MoCA \NPI-A F1 AS 4 4
PRTEAE S BOG 50 2 5 FR AT I 2H ) L 45, 3 20
() 531 22 S U A P R D7 R B b AT e v o B . IR
TR RG] xes 271

W2 AR B - 35T SPMI2 GE b1 e b 3 3
HEAE o B TIV AR PRI P 5 A 78 3
R U N 2R 07 2200, SRR R I e A B A 20
7] (AD-A 55 AD-NA, AD-NA 5 HCs, AD-A 5 HCs )R
FHRUREAS K656 LR BUR R A 4 18] 22 5 . BT A 485
S8 2R Y A1 P K 1 AR D52 R (family-wise error,
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FEW)AZIE , JRAFE5 SRR B . Z )5 DUARERS R0 L
KTIV 3TE A PSR, % AD-A 415 AD-NA 441
[E] 43 M A5 Hh A Ge T2 2 SR S5 i DX o (AR RN
NPI-A J AES V53 AT i AH DG 43 M o P<0. 05 2 22
SHEGIHE

2 H#R

2.1 ANOFEHEHWER 33U AFHAZ
BERE I TR EZS . 341 MMSE.MoCA .
NPI.NPI-A \AES 5 ME#5r 25 S ¥4 it 22 3 L (P<
0.001) . PHPILE ] LA 45 R - AD-A 40 1 AD-NA 4
A MMSE (U=356. 50, P=0. 17) . MoCA (U=365. 00,
P=0.21) .HAMA(U=430. 00, P=0.75) 2 HAMD(U=
442.00, P=0.90)4 M H5br 2R TILG 2 E X,
NPI . NPA-A 1 AES 3 M 48h5r 25 A it 24 3 L (P<
0.001) ; AD-A 5 HCs 41 /) MMSE . MoCA , NPI, NPI-
A AES HAMA Jz HAMD 2 3 #4547 G i1 2 2 X (P<
0.001) ; AD-NA 5 HCs 41 ) NPI (U=450. 00, P=
1.00) . NPI-A (U=450.00, P=1.00) il AES (U=
345.50, P=0.12)3 48 b5 22 5 LG 1F 2% & L,
MMSE . MoCA .HAMA K HAMD 25 %4 G it 27 & X
(P<0.001) . 3 ZH [a] 8k ik A 112 R b 2800 B 22 K
PR UL 1

2.2 BETFHRENESZEZRITONER AD-A4L,
AD-NA 2l } HCs 20 TIV 435124 (1 482. 14+121. 10) |
(1 407.85+130.79) . (1 458.77+124.90) cm®, 41 i)
ER LG 2B L (F=2.65,P=0.07) ., AD-A4].
AD-NA 41 J HCs 41 3 0% b, B4R A 22 57 1 i [X
T2 LA A AU U 5 RN 1E] (middle temporal gy-
rus, MTG) ; ZEFH T [0l A2 F7 A 047 BAT TR 7

H(FEW & 1E , 3 P<0. 05, W22 M 1),

1 AD-AZ8.AD-NA A% HCs A4 Bk B E R ZE R X
Fig. 1 Anatomical structures showing significant difference in

GMY atrophy between AD-A group, AD-NA group and HCs group

FHIG IR, 5 AD-NA ZHAH [, AD-A 4 2=/
HIE %5 1 2 J2 (orbitofrontal cortex, OFC) AR . &
[B] 5T [l AL R A IR R 2 A A (] (middle
frontal gyrus, MFG) |5 4147 £ JZ (posterior cingulate
cortex, PCC ) Fl & MRAZ K AR B /N (FEW £ 1, 2
P<0.05, W% 3 K&K 2); 5 HCs dAH L, AD-A A2
AR ] MFG | BEPR 24 A o )5 [, A & T [
MTG FZx L R B AR W St sl /N (FEW K2 TF |, 24 P<
0.05, W34 } & 3) ; 5 HCs 4LAH L, AD-NA 41 220
Ty o R O S 1 <5 N T B9 g A R TR A
(FEW R 1E , #] P<0. 05, W3 5 2 [K 4) .
2.3 REREBEIEKRSMERXEST BHFEL .
PRI S TIV AR Ry 4 28 5 Je i A OC 70 B 45 R 3R
AD-A 4 MR ARAZ (r==0. 557, P=0. 002) X A7 %
o[l (r=-0. 620, P=0.001) K iR L5 AES W43 5
TUAH I 5 177 NPI-A PF435 55 ik XA K IRAEAEAH G
P, WL 6 K F S,

F1 ZHEBEHKXAOZRHZCEZNXITFES LB (=30, 7+5)

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

Index AD-A AD-NA HCs Statistic P value
Male/Female 16/14 15/15 12/18 1. 16* 0. 560
Age 63. 60+8. 93 63.40+7. 44 62.07+6. 61 0.34" 0.710
Education years 7.03+3.75 7.07+3.78 7.17+2.92 0.01" 0. 990
TIV (em®) 1 482.14+121. 10 1 407. 85+130. 79 1 458.77+124.90 2.65" 0. 070
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 84.33°¢ <0. 001
NPI-A 6.97+3. 16 0 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 (XZ); b: One-way analysis of variance (ANOVA); c: Kruskal-Wallis H test.
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%2 AD-A.AD-NA K HCs HA K REFRZEFRHX
Tab.2 Anatomical structures showing significant difference in GMYV atrophy between AD-A, AD-NA and HCs group

Volume Number of MNI coordinate
Hemisphere Brain region BA F value P value
(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.

Tab.3 Compared with AD-NA group, anatomical structures showing significant difference in GMV atrophy in AD-A group

#*3 S5 AD-NAAMELE ,AD-A AIABREFHXIE

o [ %71 B

Hemisphere Brain region BA Volume Number of MNE coordinare F value P value
(mm?) voxels X Y VA
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 IFG 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 pPCC 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.

2 5AD-NAZMLL,AD-A AP EERH X
Fig.2 Compared with AD-NA group, anatomical structures

showing significant difference in GMYV atrophy in AD-A group

3 Wig

AAFFEFIF VBM J7 7555 AD-A B35 Kk
A, FR s A 558 DX A7 3 R B AR
(2545 . AH L IE 8 NI, AD-NA B35 A0k 25 45 1X
Iof = A v E XU [ RN 22 AR T . AR AR G
YRGBT R, 200 R AZE A A 0 45+ [l o B AR
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Gy TC I E ARG

AT BN BT M G RG-SR R A K
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WX A 2495 , AR S 2 —8 BN ES N
M OFC A %42 , OFC RRUE L 51 40 17 B, Ve FA T
BB, SR A A SR R R s A P [l Y
PN T BE R AE A A5 BE S 7E b PR E RAE
T & A AR 3 A X AR R AT A 1 sl i 7 (A
) PF-Aty 1308 2o A7 50 B 45 11 2 ot e % K S A 3 AT
g g, A 2 5 1 R Sh AU T AT, 2 5] &
TR, WA WFFE TN IRV 3 Fh o B v A7 IR 1
ETHEFRA T M1 OC R 5 B ) , kR 2 B
(1 4 e — I = A I 2 T, £ 6 HESR A T
[l 5 A RE R o BEAh , XU B R AZ Tl B S A5 &
TR AR N 8 2 — o N Rk SRR A
FEANHRAE SR SE T RRAZ S IR B A OC 1 , B
I At A MR 40 3 B PRC- ERAZ SR A0 5 , ki 5
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R4 SHCsEMLL,AD-A AR BEH X
Tab.4 Compared with HCs group, anatomical structures showing significant difference in GMV atrophy in AD-A group

Hemi-sphere  Brain region BA Volume Number of MNI coordinate Fvalue Pvalue
(mm?) voxels X Y 7z
Right MTG 21 46 096 13 658 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 1 603 475 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 EHCs#HELL,AD-NA HAREHXE
Tab.5 Compared with HCs group, anatomical structures showing significant difference in GMV atrophy in AD-NA group

Volume Number of MNTI coordinate
Hemi-sphere Brain region BA Fvalue P value
(mm?) voxels X Y Z
Right ITG 20 1650 489 47 0 -54 7.68 <0. 001
Left TG 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.

F6 AD-AZH5AD-NAAZERKX5AESERITHRIHEKXYE
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

3 5HCsA#Mk ,AD-A AR B EFH X Right-MFG -0. 114 0.571 -0. 620 0. 001
Fig.3 Compared with HCs group, anatomical structures showing Left-EC 0. 088 0. 663 -0. 061 0.761
significant difference in GMYV atrophy in AD-A group 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

R, A SPECT BFSE " a7R T R A FEAE AD

T 18 5 AR i SR A R R T B A FH L A R U e

1% 22 CL W s A ot e W i 5 AR Bl iRl R A G

77 20 ) S AR A 22 L2 P B 35 A ok WA M D) 5 20 R ke

ZH K, ZWFEEXT T Z Rl 2R fiREIR , e B

B4 SHCsAMR,AD-NA A REHR SUR M 22 T g i 38 AR K VA5 1R T3 — ok P hE

Fig. 4 Compared.with HCs group, anatomi.cal structures showing WA S T S T B — R B B £

significant difference in GMV atrophy in AD-NA group

PN 2 22 v B A% U T DL B i -2 R A - e Jo
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Fig. 5 Partial correlation analysis between gray matter volume

in the AD-A group and AES scale scores

3 2 e RE Al 2 0 Y 25 R T RE R IR T kA Y
— KL Z—.

Btz Ah A28 H 8 MTG A 2 A%.0 5 5
Z—o AWFFEIYEBIR , 7E AD RGN I RE RE S
BT, MTG FAT I B2 ARAZ R S5 AR R/ , HA
MTG MR RAZ 5 AES #2453 70454 B AH M | g
s R AR T WIS AT S5 S . AE D — T AD
BH AR W AR, 5 AD-NA 5 A
I, AD-A i35 MTG W1 2443 (OR=1. 605, K IE /) P=
0.042) . B MTG 7EIR T & A= vh Al g il A 455
HEAEH . MTG A —> B ZAE & SO
BB o T SCAL B R AT RS M IE 2 R F R AR
B TR SO R R AT PR IC I RE W A2
1 UL A T RE X S ML AT BE A TR I, iR
HHFEY B AD R bvFTD B3 MK [ & B 4E
WA, B NGO A2 2300 H AR S A7 R 097
A FNIATAE T RZ R . (HR H RS S 5 IE B
PGl AT K H bR A T SO A HNR A T SR,
WA EAFAE R FPECR | 1T BERE S M B IR & PR R AT
PRI TE B W PR B B4, BB S T i TIE
MTG TEA TR B R R A% OVE-

H—TLi A 2 MR A IR B o R
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THIR P K BRI HE 25 Pt B J= 2 W 8
ARAR e A 8 BN F A Bz J2= B A et B J=
BEMIUEAT O, AR AE RS Z REBORAT (A WF
FEAR R BSOS B WG 55 73R 5 4 9 1 B T, 7T g
S RO IZAIE IS 1 2 AR IR TR BIFTE R 4, HIOL IR
o 1 AITE SRR SR RV 2R 5 22 BRI
FIAT T TR INRE AD g BE AT A £ R AT 23
B, e XU e A% K 1t B 55 0l 5 IR B e A A
5K, PN T ORI % £ SR P A iR 58 vl REAT AE
MG o (AABE TSR K BT A5 AD
Pl S BRI HAT W AR S, X n] BE S ST A L AR
WERTRIA K, AR IE 7R AL HERR T 1 & £
R o BLAh , e REAT RE R A AR A5 24
A RERAR A5 A AR R Sk R 5 A S 4G

ZE 5 IS IN o JIELARCRE 25 ) A fiE P AT B 2 52 0 K
SEA TN RERL R IL IR RO 45 R, Fovh DU A% X AR AR
32 R B K, 22 2% WR ST 1Y Ao P A0 2 B2 o K ik ) 22
4. HICABETEHERR 1 R RE Y 25 s i, 7 g 3R
FIREHT, A B IE2 12 he RFRPAM A
B A7 B, Ok i o S IR A 2 AR, AT
AR WIB IR B T X 7y, — 5 R AP RS A
AKEHENE . BEAM AT T VBM —Fh F-Bedk
WKL B — R B BRI TR R
.

25 L FTIR A FE i o AT AD B IR I K
AR R Rzl PR , 25 B AD R 15 58 25 A7 5% B
DXAFAE 2 25 B K TR AR AR 2 46, &8 0 57 6 I X
AESIRFEAR R PF I AFAEAR N . AN, AD-A R
F18 5 i DX 0 T AR R FIR S Y X, $d R
PRI AT BEAF AR FF IR BRI BT R B T SR ST A
AT TR R B L% 15 A A P B TR A S W 2 b, AR
AR 5 30 07 25 3R A T ) W 3 28 iy D 4 A A
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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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