B . ph ki
i *E‘E‘**g?‘m Acta Universitatis Medicinalis Anhui
ISSN 1000-1492,CN 34-1065/R

(RMERRFEER) MBEH KRR

A - o 7R R R0 e 1R V5 5 M A5 2 1) VBM W 7T

= TR, EEE, 2, BWk, AWM, RXE, E9

WCh H 4 2025-10-30

Mzt Hil:  2025-11-18

51 R R, REE, mEZ, B, R, ZME, EIL BRI ER

PR R INOK R AR VBM W FL[IIOL]. 22 BIEE R 2 2R,
https://link.cnki.net/urlid/34.1065.R.20251118.1036.002

@NKit s

www.cnki.net

PEER: (EgER TR, FtENF B R ER TSR ER. Hoefa. B0 e
B ERERBNACSHE, HIBSRTITF. EmAad AR, HERse e A e i i
TR CRIEM L LI HERUE R, AT AR . WIS . B e R R
FRAFE 45 W1 DUIL8) O e (0 ED R Sl Hh AR A B T S 1 o S e R X 468 1 R R N 2 L 2B & (il
SR FLAG) A T H B EE ) e FARI AR BA QIR RHEERGEE, FF 6
BRSO R, AAETE S AR AT g S HARZ AT s R ) 28 BB A & [ 5 R T
HAR R AR R, ERE MG —HEIE S 7 f9 87 AU BE 1R E T AL Mo B AR S
DR T E R 2% R i, SRR — kAT, MBSO SO H & . WU AR AR N 2%,
AL BT R R AT A B S B L

HERBA: 400 g 5 (P ESART OefBo) BraELGRARZY, £ (hHE
FARIAT (WD) R & LA S 40T T P9 25— B 4 i, DLE RS B A O 20, 7 B
W /TR SO s i HERCE R B e Ae . R R E AR (2RO ) 2 [ 58T H
PG FEL R TR 1) R 2% S S R H YD (ISSN 2096-4188, CN 11-6037/Z), Ft LAZS LI 3T (1 44 i J4 4 1
KRS IE AR



2025-11-18 11:14:37 https://link.cnki.net/urlid/34.1065.R.20251118.1036.002

Bi 7R SRHF BRI VR B 8 3 i K 3 IR ) VBM B AT
R OEEEL BEZEY SRR AWM 2MEL E YL
CZRIERIR S — B EBE A RE, AR 230022; 2N E1 S EAS B0 2 B8 A Se0 =,
A B 230022)
WE B RIUBTR KM ERIA IR 5 AD-A) B3 KM K 53 4544 Jo I RAEIR (KRR 1E % 49\ AD-A
H 30 1, Bl R SR BRI AN R B (AD-NA) 30 1, PRSI, SRS RIS2 207 4R PRITAC A g 4 it
(HCs)30 I, of Fir s i HEAT 42 B b 4000 B A I 58 Bk FURE LR AT, (B TR R I A 2
G AT (VBM)HIE 5T 3 LB T8 0 A (AR 5088, 940 AD-A 55 AD-NA 95 2L 18] 22 S5 i X 5 15k Vi B R 1T
AR, R 3 HBTEFE . M. ZHE FR TN S EER TGI8 L, 5 HCs
HAHE, AD-A Z41L5 AD-NA 4L\F1ZhREVE7r 2 T F#(P<0.001); 5 AD-NA 4iAHLL, AD-A 41E3%
RE R R T (P<0.001). 5 AD-NA AL, AD-A 4U0UNERZ, ZAMIESH K E. &E. 3
NIE AL EURI A R S, A AT R R AR R AR RSN (FEW AR IE, P #5<0.05); 5 HCs
HLAHEL, AD-A U], ZeURRIREL, REARZEAN g S ], A A TR A b R AR AR B
BIR/INFEW £ZIE, P $<0.05); 5 HCs ZHAHEL, AD-NA ZH 2= 2 RGTHAE R [B1. A5 0058 5] K
AR B s ek /N(FEW K2 1E, P £)<0.05) . AD-A 2H 7e il B4R #% (r=-0.557, P=0.002) S A {4 - [=] (r=-0.620,
P=0.001) K i A 5 IR B IPAl B R (AES) P 4r ARG . £518 AD-A ZH B 403U - R i1l 2 20
BRI 2 S, H AR VR ™ AR AR AEAR O
KRR BURIIGERNT: RN, B THRRNEEY 0N B TRETEES0T: RITAEHR
HE4KE R 749.16
SCERIRERD A

A VBM study on gray matter structure alterations in patients with Alzheimer’s disease
comorbid with apathy
Ji Yit, Pang Xueruit, Yang Chaoyi?, Dai Yulong®, Zhou Shanshan?, Wu Xinggi!, Wang Kai?
(* Dept of Neurology, The First Affiliated Hospital of Anhui Medical University, Hefei 230022; 2Anhui

Province Key Laboratory of Cognition and Neuropsychiatric Disorders, Hefei 230022)

2025-10-30 ik

EEWH: ERAARREES (Yi'5: 31970979, 82101498)

e b B, B, WA,

EodL 5, B, B, WLAERN, @EER, E-mail: wangkail964@126.com



Abstract Objective To investigate the characteristics of gray matter structure and clinical symptoms in
patients with Alzheimer's disease (AD) comorbid with apathy (AD with apathy, AD-A). Methods The study
included 30 patients with AD-A, 30 Alzheimer's 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 assessment 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 abnormal 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
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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psychological symptom of dementia, BPSD), WIH/EKREL., MAREERE . 1T AMIE S =9 S iEF &+
HEL, AD £ BPSD Bl #E— D hntk AD 2, FEIUEAR . iR EERINZ T HARE
WANENNUI B RIS, AT, W, RIS . BRI T — 8 5 R A R I R R
DA, NG G4 B S 48 BTN B2 2 (anterior cingulate cortex, ACC) M THi i Jz 2 7E P F AU - SR A4 ER
PSR O, INHTVRIAT iR B ) 5 A5 ) &t (2 45 2 43 X, Brodmann Area, BA 10) & T 5 - vEIR
LA KRB, HHAETALE, AD-A BT BRI IT S5 46 5 5 AT A WA R 18, WO 7R B TR R
TEAS 2245 M (voxel-based morphometry, VBM), XLt AD £ 755 AN 15 S5 2K 5 45 46 S Ifs PRAFFALE
NFE7R AD-A BIRFZHLH SR AR SR K

1 MRSk

11 BRANR

S 4R 2023 4F 9 J1-2024 4 11 H ZRIBERER S5 — IR EE B M2 A RHCIZBERS T 2 H AR 9 5
182 i PRI 52 5 I RV 2 4 AD-A 1) 30 i i35, 30 1] AD AEIR I 3 (Alzheimer’s disease
without apathy, AD-NA), JLFIZL B 41(AD-A & AD-NA), F35NEA 30 i [RY1HH 57 ) 59 ] 2 1k
59 ] 52 08 7 FRAR VUL ) 1E 5 22 45 NBEAE ot HE 2 (healthy controls, HCs). BT 49 AHIF 52 1 52 ik 3 3
T MRI K # 3 d WERIFA N RIR S N e e B am RN, BHRH 5 R MUR A & (mini mental
state examination, MMSE). b5t hit SR 2K AN V1At 5 32 (montreal cognitive assessment, MoCA). i
PR S R V1 ' 3K (clinical dementia rating, CDR). #1424 i 2 3 (neuropsychiatric inventory, NPI). NPI
YIR 7 5 (NPI-apathy, NPI1-A)Fi1i% 1t & % (apathy evaluation scale, AES)%%. AH 7t 3515 22 B2 Fl
R — IR ERAC R A it Fra ety B ES I ,  Hk s a2k # Bl
i (FRRFERET) &5 T aERER.

P EE NNbAE: © G FEE B AL -15 5 AU RS A1 A8 Hr ik 72 B -Fif 2R 7 165 BR 3 B AH
R Wy 2255 TAR AT REB AT BERY AD ()2 rdn il @ MMSE 1¥3<23 73, MoCA 1¥73<20 7}, CDR
PEOPAE 05 ~ 2 732 [il; (D 4k 50 ~ 80 %, AHATHEHE AT @ ImKSmBEE e, f
WG TERELIL: © £ MRI AT FEH, BARH 2RI £eNISEZ4%i0I7 12 h B
Fo HeERbRE: © HABRAIOR sRARRI A RGO AT LR DI BE B E ;. @ A IRNmIIRE
AR DR 14 0 2 o5 S B A ME I KRS, Hachinski $¥R90>7 45 @) A3 HAthJE R PERRLE . KRS 1R B
AR FERIRAS S S @ A MIILIRIR 22 2 8 S LR B AR 23 M (093 52

TR P IR A LRI IR : O 54 2009 4F CERIRE #2224 8D BT R RIS T IR

LWitRER; @ AES HI1E # I(AES-1) &R ITF4>33 47



SRR NFFHE: © MMSE 1¥47>27 45, MoCA 1¥43>25 45, CDR V434 0 48 @ 4R,
P S SCHRR RS S B AL RS : O IR & BRI EE 7e 88, BEREIL & 78 R R VPl o HERRARTE
[ 975 1511 41
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it PrA NHEREAE BINERe . MER. REE L. B AR RIS 6], A5 A
IG5 BEAE . SRS R PV AE, Hh 23 TR S N B s AR . Il 2l 1 58 e
EREFZIE, MMSE Fl MoCA J BB INEITEOL, PFAMBRAR UL RIS 778E ; CDR 1H4h 5 4
PANENTIRE, 7 BOBAC S BRI R B, AES. NPI J2 NPI-A PRl BE RS HIRES, BRIPMm, ®
B R T S 15 ™
1.2.2 BESEREIERE

JiT g B e E R A ROR R EE 2B L, FEF— A TP A REMSEGE R MRS
LA AT e ke S H T RN ORERFR L, PO B B XSS H] 3.0T
&I GE 2~ Fl i) GE750 MAILIRIIFH X S 8 JBIE KL . o TIWL 3D Al S T: =R
i 8] (repetition time, TR)8.16 ms, [l [E] (ecoh time, TE) 3.18 ms, #H%% i (flip angle, FA) 12° , x#%
I5F ] (inversion time, T1) 450 ms, JZ[A]EE O mm, JZ/E 1 mm, #5[% 256>256, A7 1 mm>1 mm>1 mm,
35 188 J=, 14 Vi TR 2 0
1.3 BELIREEE A2

Fi A e W R 45 R B A B B T MALAB 2011a ¥ &, I Gt it S B 4t
12(statistical parametric mapping, SPM12) LA X v+ 5% T 248 12(computational anatomy toolbox,
CAT12)5E i BHHIHOREE B BRI T © Bk T1 & MAEEE N dem2nii #ffh<SPM8”
MNP 7 BT NIFTEAS 2 @ N5 R SO 58 O 1 IR AT, HFRR b i
K&, @ RKEaEdE VR ARMBER: @ 55720358 R AT 2 skt ke
K ) AR5 15 o R T A 1) 2 R R R # 2 BLFE 9 i (montreal neurological institute, MNI)Fr#Efxi
Btk by © XEEIATE OO ERE, SROE RHEZCRA R © NiREEIERERL,
1% 8 mm =42 9% (full width at half maximum, FWHM) & 3T ¥ A% 56 2K AR R BEA T T @ 11507
P S A F (total intracranial volume, TIV) LA R KR« 1B RTIGCE AR, 64 TIV /BN Z G VBM St
IHTHIPAR R . SR P )5 B A 5T BB 3 AT GE i 22 0 A
14 GikegatsE



N2 5 dE 73 dr: ) SPSS(25.0 i) 7 #fr N 18 dls, P<0.05 NZE A Gttt . 3 4
MRS . ZHERE . WA OISR & RS TR EE, s 7 2855, W R R 3
77 2257 Ht(analysis of variance, ANOVA), # 77 ZAFF N HAESHHEL, A w &R /R-IRFITS
3% (Kruskal-Wallis H test) ] 7~ 3 ZH[a] LL 8L, &-H4F8 U fidi(Mann-Whitney U test) H TP 4H1A] . 41,
MMSE. MoCA. NPI-A 1 AS 4 MEFRMERATIESHAG LS 2 J5 PR AT W P AL 1A LU . 3 2L IR
% S R TR T G b . IR IEZS A R X £ 5 o

ARG s FET SPM12 GEil A kb2 3 L% . K TIV. Sk HEAE AR &R ),
76 3HP R R ETT Z 0, FEREATEMNALR(AD-A 5 AD-NA, AD-NA 5 HCs, AD-A
5 HCs) R BUFEA t 156 LU B A T AR B (K 4L IR0 22 57 o T A 45 SR 340 R ) ) K S 8 A 4 4 26
(family-wise error, FEW){Z IE, R348 7R Bl o 2 Ja DUAFEES 1901 LA TIV 3 T NP AR &, X AD-A
15 AD-NA IR 53 T 15 A Goi 2 55 S 573 I X AR FART NPI-A Je AES P43 BEAT R AH 5%
Gr#T. P<0.05 M2 R Gt %7 o
2 g%

21 NDEBARSITER

3HAENER . FRAZHERE FIFLREZER . 3 4 MMSE. MoCA. NPI. NPI-A. AES5
ANFEAR 25 R HE Giit2 5 L (P<0.001) . #5721 7] Eb 4% 45 3 - AD-A 41A1 AD-NA 411 MMSE(U=356.50
P=0.17). MoCA(U=365.00, P=0.21). HAMA (U=430.00, P=0.75) J+ HAMD (U=442.00, P=0.90) 4
MR EZER LG5 L, NPI. NPA-A fil AES 3 MEVRZE 54 4t & X (P<0.001); AD-A 5
HCs 1) MMSE. MoCA. NPI. NPI-A. AES. HAMA } HAMD % 7} 4t it~ % X (P<0.001);
AD-NA 5 HCs #H1f) NPI(U=450, P=1). NPI-A(U=450, P=1)1 AES(U=345.5, P=0.117)3 IMEIrZ R T
it L, MMSE. MoCA. HAMA & HAMD % 734 4 it % & 3 (P<0.001). 3 IR A K22
PR 0B 2 AT 73 UV AR 1o

13 HEBRN A2 R OB Z AT B

Tab.1 Demographics and neuropsychological evaluation of study participants

Index AD-A AD-NA HCs Statistic P
Number 30 30 30

Male/Female 16/14 15/15 12/18 1.16° 0.56
Age 63.6048.93 63.40+7.44 62.0746.61 0.34° 0.71

Education years  7.0343.75 7.0743.78 7.1742.92 0.01° 0.99




TIV

MMSE

MoCA

NPI

NPI-A

AES

HAMA

HAMD

1482.144121.10

16.6747.54

11.87+7.04

23.20+16.84

6.9743.16

56.20+8.80

2.83+1.00

2.9040.94

1407.85+130.79

19.3044.93

14.3045.36

0.00

0.00

28.80+1.40

2.7040.82

2.8340.82

1458.774124.90

28.87+1.06

27.57+.02

0.00

0.00

27.90+.22

1.3040.97

0.934.72

2.65°

52.84¢
59.97°¢
84.33°¢
84.51°¢
62.22°¢
31.85°¢

51.68°

0.07

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

7E: a: Pearson’s chi-square (3x2); b: One-way analysis of variance (ANOVA); c: Kruskal-Wallis H test
22 ETHRRIBSER TSGR

AD-A #1 . AD-NA 4 K HCs 41 TIV % %l Jy (1482.14+121.10) . (1407.85+130.79) -
(1458.77+124.90)cm®, 4H A2 R LG it 2F & X (F=2.65,P=0.07). AD-A 41. AD-NA %15 HCs 4 3 41
SoF G, AR AR 25 5 i (X 2 AR rb ofE XU 2 A e [B] (middle temporal gyrus, MTG); Z2 55 R [
BT 0 RN N (FEW RS IE, P 39<0.05, W3R 2 & I& 1),

HiERmEY], 5 AD-NA HAHEL, AD-A 47 MIEEH K = (orbitofrontal cortex, OFC). AR
L BN AL A A AR R, AT [l (middle frontal gyrus, MFG). J& #1171 Kz 2 (posterior
cingulate cortex, PCC) Al EMRAZ K i AR /N(FEW AR IE, P #)<0.05, W3 3 K& 2); 5 HCs ZAH L,
AD-A A MR IE] MFG . BEARZAN A L5 (8] A AT R [B] MTG A2 F [R5 (A A B S 9k /> (FEW
RIE, P 34<0.05, W3 4 JX[& 3); 1 HCs ZHAHEL, AD-NA L/ UBRHT AR AL A5 00380 1R
JRARFARH B/ NFEW /R IE, P #)<0.05, W& 5 &K 4).

# 2AD-A 4. AD-NA 4% HCs 414 [H R R AR 2 R X
Tab.2 Anatomical structures showing significant difference in GMV atrophy between AD-A

group, AD-NA group and HCs group

Hemi- Brain BA  \Wolume  Number MNI coordinate F P
sphere region (mm?®)  of voxels X Y Z
Left Hippocampus 27 11188 3315 -20 -36 -5 42.32 <0.001
Right Hippocampus 27 9673 2866 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
Left
Right

Left

MTG

Precuneus

MTG

IPL

21

7

21

40

982 291 -47 -53
638 189 -11 -60
631 187 59 -42
439 130 -53 -41

12

33

-3

48

29.36

40.14

29.74

29.40

<0.001

<0.001

<0.001

<0.001

7E: Number of voxels >100; ITG: inferior temporal gyrus; CG: cingulate gyrus; IPL: inferior parietal lobe.

B 1 AD-A 4. AD-NA @} HCs 44 7 R AR 2 R X

Fig.1 Anatomical structures showing significant difference in GMV atrophy between AD-A group,

AD-NA group and HCs group

% 3 5 AD-NA 4HALL, AD-A 4B E4E X

GMYV atrophy in AD-A group

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

Hemi- Brain BA  \Wolume  Number MNI coordinate F P
sphere region (mm®)  of voxels X Y Z
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
Left
Left

Right

Right

Right

MFG

EC

SFG

PCC

MFG

Putaman

10 348 103 3 47 6
25 84 25 -6 23 -2
10 425 128 -32 68 5
29 800 237 3 -38 14
10 34 10 33 39 15
Body 95 28 12 -20 24

6.65 0.001
5.94 0.012
6.17 0.006
7.81 <0.001
6.11 0.007
5.75 0.022

7E: Number of voxels >10; LG: lingual gyrus; IFG: inferior frontal gyrus; SFG: superior frontal gyrus; EC:

entorhinal cortex.

& 2 5 AD-NA 4AHEE, AD-A HBBZE%E XK

Fig.2 Compared with AD-NA group, anatomical structures showing significant difference in GMV

atrophy in AD-A group
#4 5HCs 4k, AD-A A BHEHEX IR

Tab.4 Compared with HCs group, anatomical structures showing significant difference in GMV

atrophy in AD-A group

Hemi- Brain BA  \Volume  Number MNI coordinate F P

sphere region (mm®  of voxels X Y Z

Right MTG 21 46096 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 18249 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

7E: Number of voxels >100; FG: fusiform gyrus; SG: supramarginal gyrus; PG: postcentral gyrus.

B 3 5 HCs 4iMH, AD-A 4B B4 XK
Fig.3 Compared with HCs group, anatomical structures showing significant difference in GMV
atrophy in AD-A group
5 5 HCs 4, AD-NA 4838245 X5
Tab.5 Compared with HCs group, anatomical structures showing significant difference in GMV

atrophy in AD-NA group

Hemi- Brain BA  \Wolume  Number MNI coordinate F P
sphere region (mm?®)  of 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

73: Number of voxels >10.

B4 5 HCs 4k, AD-NA 4B EBHX B
Fig.4 Compared with HCs group, anatomical structures showing significant difference in GMV
atrophy in AD-NA group

2.3 IRBARAR Sl RAAEAR SRk 2

Baehe . TEm e TIV AEORIEHIAR R )n, A5 i 45 3R W] AD-A 4 72 AR #% (r=-0.557,
P=0.002) f2 A7 i =] (r=-0.620, P=0.001) K A {AFR 5 AES T2 UG 1T NPI-A PP 5 57 H i X
REIAFAEAR A, WL 6 Ml 5.

K 6AD-AA5E AD-NA HERKNXE AES BRI/ IR
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 P r P
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

B 5 AD-A HRFE ARG AES BRIFAIIRARIT
Fig.5 Partial correlation analysis between gray matter volume in the AD-A group and AES scale
scores

3 i

AWEFAI VBM J5i5%F AD-A B3 KINBHAT IS 2, #1205 5 XA 225 1 K5t
R ZE A . LIRS AT, AD-NA B8 A 25 4 X 38 32 B P o2 OUIEET T [l A0 22 U R AT A2
AHIRAE 7 A e, 22 0 R AZ AN A 00 800 o ] F) AR o AR AR S5 IR B R o AU O I i N IX 5
NPI-A PF 7370 & 3 A1 Rk

AEFFCEIR, B A% R G GRER A R ARFRCRIL, 7 AD b, XU
[0 A X B9 245, AR S 2 —3. HAMIES AN OFC A4, OFC BEEAIFHER . &K
WANAT NN, BRI (DR SRR S At A A [ A 3 A D R PR R AL A A5 RS AR AL BE N AE
RALTT A B AR, XA AR SRAT 9T sh i £ 1B AP At A A B A5 1) S Tt e 3 B
EIEIATRRNL, HABG M5 NI LR, BEmsI k. WA R, RE 3 Figp il
R R B SHE AT Bl S REcNE Y], XK I BRI 4 R IR sk Z A AR



HIWT, FFEHERAT R EHRAG R . dEAh, XU R ARAZ T 8 55 2 15 R IR I R 1) jl 2 — o R
DRECTK R R RAR, B R BIEERESE T RARIZ S R AR e, RIS st A MR 45 5 8 PRC-
R, BTSRRI . A SPECT B FtME /R T RARIZ AN SEALAE AD S 2% 5 A R AR R IR I
T EZAER, AN T 2 R A R SRR e R A 6, T2 R 2 T e
B BRSO 5 X Z A 00, LSRRI T 2R EAE MR, RIMBCIR K 2 B8 1K1
A S IRBIX —FlREAHRE RS 5%, 1B IIUESE T I LU A 70 B8 IR S 1 AT AT - R DR AZ HA B 72 T 0 12 A
TE % 2 PO F DL -SOIR - Bz 57 38 28 2 T e 22 TG 1 25 2R TT R A R IR AR ¥ — KL
iz —.

Brubz 4, ABFFCRIE MTG AIREHRIZ O Mz —. HHFTCIONE AD IR LN AN T REREAT
BT, ORI MTG A M AR A BRI, HAM MTG FRIRIZ S AES SR80 1 &
FIOEME, BB SCRFA S TR MZ 6. (650 —Tx AD B MG Faim et st 5
FERBLRFAALL, AD FERREEH MTG B 45 (LLE L=1.605, KX IEM P=0.042). ¥ MTG 7£i%
R A T R i R HE R AR o MTG 845 — A BB AR B SO RN Th R 18 U R L
Bl Ayxt ATREPEICAZ AN B R B4R R B 15 SO R B ATREMEICIZ A 77 B2 B 08, X T g
B AR LA I AE R . IS TS MNESE, AD R bvFTD /M R B 4E B b, H
O E B BRI 20 H AR S 14T B P AR T A ORI o (B2 H BTE s BIEFEUE BT 0o 5 AR
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