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F72. APOE DREAER LT L CEEIT ADMIZRERIZ KT TR Z MG L I2F7Ei e,

U EDORZRGNIT D2 L 1E, I X 2 7BABERRIR NSO ZEAE O 785 & W O BLED D
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Nic, BIBEOK LR 70 7T ME, Bedhd | AT mIcsS0 2R oliz sy, U AL
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ZOF . BIMBEBOHOERIZADETLENZOX 10 7M. 1 BHOAF 30 /I EES
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BT RN D B ZRE A W GERIEAR A2 K ed | BHE MRI k% B 12317 5 5-Cog DA S
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int) ZiEE T AF (pre & int @Z&, DL int-pre 137 401.0+48.2 H) (2, 3 [FIH (post-
intervention: post) Z EBENST A TH 0 HKIFEFEEL (int & post D7, LLF post-int (33
597.3+158.1 H) Z1To7z, FEM AT AR L [FRED X A X 2 (int-pre: 408.3149.0 H |
post-int: 659.7+236.3 H) T 3 [ED MRI Z#xf% L7-, MBEOIRMGEMREIZ OV TIZ, M2 L7z 2
BECBUTD TREEIToT2EZA, HEEATRD LN o7,

Voxel-based morphometry (VBM) 7'm ~ 22/ TiX, £ 7 N3 (Nonparametric nonuniform
intensity normalisation v.1.10) Z H\» TIE BB A —Hf IE 44T - 72 (Sled, Zijdenbos et al. 1998),
N3 O IEIX S TAFFE(Nemoto, Dan etal. 2011) (266 > TIT - 72, WRIZ. BE O RETALELIZ Matlab
R2010a (MathWorks, Natick, MA)_ I C#E)j{Ed4- % SPM8 (Statistical Parametric Mapping 8) Y 7 k7
=7 (Welcome Department of Imaging Neuroscience, London, United Kingdom) 5 J O VBMS8
toolbox  (http://dbm.neuro.uni-jena.de/vbm/) %z M\ 7=, AL TIE MRI B I XHEHT 7T — & &

725775, VBMtoolbox OFEERTLEEZ 7 U P 2K L7z (3), 2[FIBLABED 2 ¥ v >
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58T APOE DX A v 7
I ABHAEERIC R E OB SNt ) HELM U7~ . SR liETEIC X - Tl APOE &
FEAZREL. 7/ 5 DNA ZHUWT APOE OB a2 A B 7 LTz, ¥ A ¥ 2 7% Hixon

& Vernier (1990)728 W AR HERY 22 FIEICHE L TYT o T,

J71£(Zhu, Sharmaetal. 2012) C 2 BEIZ 31T 2 WA B OFFEAAT © 72O IZEH [\ & =27 (Propensity
score: PS) DfEMfT 21T -7z, PS &id, HEAEZR I A REARBISENEIC BN T, KRR Z
HET D716 L LT Rosenbaum HIZ L > TRESNIBETHY . EHROLLEEL—DD
BHNCEFKITE D & 9 R3S 5 (Hoshino and Okada 2006), 51, ZHEFH., B L O A
PAGEF D4, MMSE 15, 5-Cog ke R8s L LT SPSS TE LB VAT ( v/
BUR AT ATV Z TRIHESNT PS 28R L LT D Z Lk » THRZZRE LT,

SPMB |21 2 it VBM OFMEFHIENTIC B W CIEZ EIBAH EZ (T O LERH D, Lo
L. &% x5 & L= Family-wise error (FWE)# EIXRSFRIICZ2 0 X5 Z LR BT
D, ZOH, ETLEMEMIEEZITHOTICp<0001 ZHEE LTREL, TO®%, 22
THROLNER L DI T AZ—Z GBI ZHE LT 9 2T, FWE-corrected < 0.05 T®?
small volume correction %1772, Small volume correction #4795 IZdH7-> Tk, Fx DV
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AL =D — 7 JEREZ PR 10mm OERIKZ BROMEEE L TRE LT, biics 7
A B — DI FHIEAL DO FIE O 7= O, MNI AR & Talairach FERE D W7 % 157-, MNI JEEE
7> B Talairach JE& 2 ~ o 7% # X . Matthew Brett o 28 #t X ( imaging.mrc-
cbu.cam.ac.uk/imaging/MniTalairach) % H >, Talairach Client 2.4.2 (Lancaster, Woldorff et al. 2000)
Ze A TR RO 2[R E L7z,
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S TRAREREIC b 72 TR Z T 5720, 3 T L @ 5-Cog AAGME LU B
AA L DFRIZOWT, 2 BRI U TRIEBRIEIZ X 2 0o 21T - 1o, AR HEAEH R
PO BV B DIZOVWTIE, post-hoc 7 A & UL TEBEIZIBWT Tukey HSD V£ K 5 % H Lk
AT o7,

i

VBM DHERTEATIZBI L Cik. SPM8 @ Full factorial design Z#EH L, =2 T 2 M &R T
THERIIEEA DT 21T o7z, EBHIZEEAHMNT 28K TRICHER KDDL L)
Fx DGtz 2y T A NTRT & SMABEC[05,1,-05]2 AT 52 & 70D, 2RO
RHAEM % BRI, BEEER W L2 REBRGEL E T 5720, T ARED L R T X K
IZ1X-[-0.5,1,-05] TH 5. [0.5,-1,0.5] % A1 L7z, 723, EENZ K > CTRFIMREEIHEM L,
BT AL B DEDPRFFS NS RS BE L, [-1,05,05]0 =2 b7 A MZOWT HARGE

Lz, 22 T A MDRTIZOWVTIE McDonald 5 & [Al4k D F5 % £ A L 7= (McDonald,
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Conroy et al. 2010),

F 20 TEH) - FREIBERE - MIERE O BLRME

HENE L FRAHRE, TP IR DFEES

IABEIZ DWW, EEE L EEIN AT O 5-Cog ARG EE L% KA A o 0fF87% (int-
pre) (ZB8 U CHEREMEMT 21T o 7o, £70. RPTIKNAFEIZEI L Tld, FSL (FMRIB Software Library,
Release 4.1 The University of Oxford)(Woolrich, Joabdi et al. 2009) % F\ T int-pre ™ 7545 {4 %
TERZ L. SPM8 ™ Multiple regression model % FvC 247 Eiff & iE8) & O FH BT 217 > 7=,

BAEREZ AL & TP RE A L DFH S

RHERE DAL EFHBI L CAMEMN LT 2 a2 1~ 2 72912, SPM8 @ Multiple
regression model Z H\\T, ZNENDOREZIS\NT int-pre D243 & 5-Cog D& R A A
DFF R ZEDFABIIT 21T > 72,
%5 3TH APOE Mk

IABED 5 6 APOE D ¥ A & 7\ ZIAIE LTz 68 44 % APOE g4 OERKE 0N L - TR
NEE 104 (20D BATIF 14) &IRGRINRE 58 44125010 T 2.6.1.1 & [FIFRIC —JThdiE /7 ik

SIATIC Ko TRRENBERECMIERB I B s 7T S M AT R B D W THEM B 24T o T,
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KD O HAREHEAET (44) 1TIMAFED 1 L DOHT, TNLSIMNIETAT A TH -
Too BEFE N ABEFE O MMSE 155, 5-Cog A A SICITABEENBO Hiv, MARET
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PEIZHB T 2 HEMAZITRD b o7 (F 1b),
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Z[-0.51-0.50ICF%E L7 AE . mlHAiTEAR] (Brodmann area: BA10/11) THERZ HIEH
ZERD T, T O ORI A ARETIEA AR ITHER: S 1 (int-pre OFEZE72 L),
NI LTz (post-int, post-pre TIZAEICHEA), ZHucktL, IEMABETIZ—ELT
RO 207 (M5BLUHK2), B, MAIZL > TEEMHEML, ST A% S IREFS
N5 EWVIIERICHES S a2 8T A -1 05 05l W TIE, 2 BEICBW AR EIEN

5&%“9‘— Eijz mu&)%h/xﬁ)/) 77:_0



553 HT S - FREIMERE - IMIERE O BIMRME
BO1TE GEShE L SRAkEEE NI RE O fH B

EE)E & 5-Cog 15 a (BAfEREB LU R AL U5R) ORIV s AR Z2FEBEIER
D ORI, —H ., RFTMAREICR O TIL, EEH T AFICE# & & EOMELZ R L TEHE
RN 288k, 3725 EB RS2\ ERESMEINT S8 & LT A FLAETE (BA
6) BNtEniz (K6),

F2I FREIBEEE & M RE DR

NABHCB W T, BEEBBIOZ(LE AE R EOMBEZ R 5Ek L LT, & FrigEE (BA
46) . 4 biEARE (BA11), & L T/ LRl (BA10/11) ¥ L OZEHHIEER] (BA47) @ 3
DD FAL—PRHENT (M7aBX0# 3a), 72, WEOE(LE FERIEOHBEZ R
FeEIEk & LTIk, 22 BRTEER] (BA1l) B L OVETRIEEE] (BA9) D2 2D 7 7 AF—N)
mEnz (M7 BELUVFE 3b), ZNHDT T AX—D—EIX, NARETH AFIZER—
PRFF SNV IEAIRTEERT R E L HE LT (K 70), DMl KA A oA pfF Rzl &
AREBMAEEZ R THEBITRD b oTz, £72, IEMABETIINTNO RAL U E L AR

fot*ﬁﬁe'ﬂ%%ﬁ“ ETJZ it D BV 710



%A APOE D%

MABED 9B APOE O Z A B2 ZICfalE LTz 68 4122\ T APOE g4 ORKIEE 10 & & I

ORIKIFE 58 44201 CREFIHLIG 24T o 7, £ ORER, FBEERERS L OB RE DRERFY I

HERRZEERITRD N2 o= (4 8),



&k

HIr
iR



ARWFTEIE 2 FERNZ 72 2 BEGREE DA T E T A3 min A (236 1) 2 RRAEIEARE F & OVRATIK
BEARIZO 25T RERBINN ST LRI OHIETH 5,

FOAIBEREIZ B L T, M ARE TIIENM ARRIC LR THEEBEI N UGE L. Z ORRITI AL
FE RN, BRATARICE L TE, B0 ARETARENED Ukt 7o m i haifed el 23
ARETITERN T APIZIR > TRBENMR N2, £i2, 2P ORTE O FEA #Elh & & A& ICH
B L TN L7z, RREIBERE & JRFTIM A O AL DOMBAIZ OV TIRES L7z & 2 A, SMARETIE
A DOAEEBE OZAL & Wi LaTEE | A T AR L OVE R RT#EE O AR, fLiE

DAL L /e b - TRIEHBEIOBREB ZNENAERIEOHEZR LTz, Zh b O RI% APOE

DB FRNE S o7z (K9),

BT B ORI T R

ARWFFETIE, HWEVAMIZREIZ b 72 b9 2RI F 2~ O F | L 7= use it or lose it”DEHE@ Y T
H Y. B O ABFZE(Boyke, Driemeyer et al. 2008) & [FIkk Iz —i@METH 7=, —FH T, &
FIFEREICES LTIk, JefTRgE & RIERISEENC K » THEEBEN A S L (Masley, Weaver et al.
2008), I A% OBBIIF D D £ TBEBEITHE Vo, BRHIOIT A LIBEFRAIC K- T, E#HE

X DR DPIEREIZI T — I AR IX L DV RIC b b Snd Z &R anichd
FTHD, TIVINA = —IFICB T, MOIBIER R L ORERERI {4 (2 31T 2 ZEfE-C I it
KT FRERE DR FIZHEAT L T2 2 % & 5 4L T % (Trojanowski, Vandeerstichele et al.
2010), Z O Z L BT EEE OB O Y TUTED SIRET D &, RFTIMEFES EE A

ZITIHAD L T2 Z L b BN & o Tl LIZR8IMERE & & OISR 25 IR T2



AREVED N D, Ll Fox OFERMN G B Zf5elS 5 2 & AZ & o TN o I ZEHE 23 B R

S, RENCHT - TREBEREDIR T 212 51 5 rlRerE2 VR S iz,

F 2 EEhE L O

EEBHTEIIC L > TWENRD LN b DD, £ DL LEITEE & & ITHE L T\
Mo e FEATHFZE T & BB O R & FRAIBERE D AAVIZITHB S 220 & R S 4TI Y (Smith,
Blumenthal etal. 2010), EB O &M K 0 & EE BB T 5 2 & OEEMEDRIE I T2,
T ORERDOIEB) 2kt 3 2R VY BIEERTRE OBFENRFFSND LHERET D L L HE
O WIREOFFRFER Z D AN D 2 &0, FRAERE ORI CUEEIZ LV IR TH 5
AIREMED B D,

— 7, EHLAEIRIORFEILEEREN L NEIZEEML Te, 7y M TIE, EEIZ L - T
—WRIEEhEF O A HAEDMEE S v, BN E S EIINT 5 2 & A STV 5 (Swain, Harris
etal. 2003), F£7-. b b DOIEHE MRIFFZEICB VTS, FEOEERLEIZ X » T RIEZHE OFF
PALBEIMER L7z Z LB =2 —r v O v T T AREENEET 5 O TR WA L HEH S

LTV % (Karni, Meyer et al. 1995), Zi1 5 O RITF~ BEEREAGHLTND EE XD

o,
%3 HT  RREIBERE L T RE O B

I ABET DI A ATIITIEE BB D5 R AL & AR E O A RZ(EICIEDOF B 23588

31



LTz, EEBENIFITREED —ECTH Y | Z ORERIEIZIMAIRTERRTEE (lateral prefrontal

cortex: IPFC) (28 % & & 2 5TV (Mirsky 1987), {EEBEIOZ L & FIBY L 7= 811X IPFC

EHERHSTEBY, EINT L - THIEARTRE N TEMHAL S FE R, BB & ZITHERE Dt

WNbTeb SN AREMED R ST, £z, REITZ 2 FHICBWTHERZAEFERITRD b

o= b OO A AFICEIE DS & AERTFERTRE O BREELNA B2 IEOFREE %=

L7ce ZHUTRIBEDORF S bR T B W T O AETE LAY E| 2 572 97 (Fletcher and Henson 2001)

IPFC 2MEMb Sz LHER S 5, ST ORISR W THE & H 2 H > T

AN AW TIIAE R FHEBNIERD b e d - 7-, Erickson 512 X, FEFEO AR E

& VAEMIT O 2 &I Lo TElind OIS AT OSSN L 72 (Erickson, Voss et al. 2011),

F7-. Herting & Nagel OHFETIL, EHEFIZIBWTHRE DR & EE R 1T EOFHBNR

b BT 5 (Herting and Nagel 2012), L7=723 - T, B3R OEE) 2 B H L 72 ARHFZE CHiEkE

D SN o72Z ST 2D DFATHFIEDOFRE R & FJE LRV,

/\‘/‘r‘4/f/\-‘

fi ATSHATECE AR R S LD HRFF

JEATHFSE(Colcombe, Erickson et al. 2006) Tl EENZ K 5 RTEHRATRE O R OH M A s

SNTWD, —F5, AFFETIE, EEBECRIEORRASET 581 EATEHAT R E ORM

\

SEEINT 2 &V O HHBEMEITERD bz b oo ) & U CIEATEEATEE O/ FR A 22BN
IO LT, BENRFFSNDICE EE Tz, IEERTECEIIMETEDOZAMEA b o & bl Z

D o9V EIE C & U (Raz, Gunning-Dixon et al. 2004), FEM AREO RTFARTRE AT, LIS

32



&

it & I Uise i) 72, RTEARTECEIZ W TIINERIZ A > TEFE DD DI 72 b HERED

=

K F23E U 5 Z & (Bentourkia, Bol et al. 2000; Volkow, Logan et al. 2000) 2355 S Cnb, =
NoEEER D L, RUFIE TR b AV BTEART B E O A FEREF 1L, Il © AiTERATRE <
DOMRRAR Y E O, Mk - By e Eik % 72 LUV TOBBRK T 23, EBic L -
TR S NIRRT D LRSS, Ak, IMMjE SPECT X° PET, MRS /& & O&aEMmI %

ZRAWIZBERIZ L > T, EIPMIZC S 72O TRRE S OIS 2 iS5,

¥ 5fi APOE |2 X %

APOE €4 |Z X 52 BT A REIC B W T B I REICB W T a8 b /e > 72, APOE @
BB TR F R OB R & H HET L0 OV TE—H LRI EF LTy
D, ed RINFE OB Te L AEEIEN K E W EHfE LTV 5498 & 5 (Rovio, Kareholt et al.
2005), AHFZECTlE. EEIOREFIL APOE ¢4 DA ITR B SN o T2, EFEKNFO—>
Th 2 EHC L o> CERAMRESCIMEREIC G 726 SN DR, APOE OBR IR L %
FRnEe 25 & AlRAEDIMENCLE S RAEE DI TR ILTE T Tl Ty g ~—
T DFIE 2 B O D A REMEZ RO TN D, 7072 LA O G EERIIR LN TR Y £,
ZDRBREIZEBIT D APOE g4 OIEKR R (17%) 28 A ANICE T 5 —fRIRIEKRRTH S 9%
A% (Zaman, Ikemoto etal. 1997) & bt LTV, L7223 - T, L 0 KFHE 2B 30 o Ml ©

DAR— MIFENLETH D,

33



U ABFZE & W O MBS T & DU 21T 5 Z L I TE T iR 2R E O

LT R TRV AT 72, ZORER. BIaRFOJBIEIZ BT, BEFH. BAskRED MMSE 15
B, 5-Cog AR RICHEZEZRD T, T b3 ARSI B W TN AREO R RE
AR HARTIRWE E D60, ZOMEEZRRT < FxiZEHm 2 a7 2 HnTz
NODOWBEOFEELTHE LI, £z, BIEREOIMERIZOW TSI LIZ 2 7o T
BMEZATo T & 2 A, HEHATRE OARBICWEH CTHEEITRO bgiprol, 5T, &
BEFEDORZRBNT Y, SMARTER TAREREEBHOUHFE LR O L0, EHEIZ X 530K
FIMECE B OND, ARIZIZINE TIZRVEHMON A LBHHEEZTT> T\ 5,
ZRIETIC, ZOMPITEEERH LD EEZDLND,

RUEICBW T 2 IS AERUGEZRB O Z L b, 5-Cog IZB 1T L FLED

:nm
%E

MR

BHNRDGIE LTRSS, Lo, IEMARETIE, ZOMD KA AL L TIEED 2 B

FIZBWTHAEEITRRO 5ol

34






B v i A S S SR B A E HIAICAT 9 2 LIS Ko T BB ORRE D Rk IC daE L,

BISEBTRE O INESMEZERE X — 18RI L=, 25 08513 APOE OE s8I BfR 7

SR BTz, BRI OB Ak L o9 < . BITRRREOUCEEICZIR N H D L5 8T N

BRI PE O RBEEREIR T O FRIICA A TH D Z RSz,



B




b D ITERA  ARFFEOER & SUERIC B W TR E L HZOR 2150 £ L1222 D%
(ZHIALEE L B E T,

B OMBEMELAICENE LT, X AR O FE2 i LR L THEE, R
EEIRAERTHIRENETHRAZT E Uiz, WEHP L B ET,

E BB AT 0T T LD LR DIER TS K 252050 £ LSRR R
BHR AERFEMEHESR, 72 6 NI RSKRIR R AR R R IR TEAERdR
DXV EH N LET,

A FHBICBI L E L Cld, ABKRFNA Attt 2 — AMRZEZ, 750N
KRR A E A ZER E i B G e ) DEEHEBERC ZHRE T & | gt )71k CRE
IZSOMBDEIZZHREAES E L, Z2IWWEHOEEZRLET,

RIFREZBE OFHEA A, 2o NTK ERRAAICE N E L TR, BIEE L L TOH
Faw THREL LR ERAILCTIHE E L, BESHESLF L BT ET,

[ESLRE - AR PRI e o Z — R RER G A A — Y e v X R O BRI

BT O FIEIZE LT, 2R 5 ZTHHEB Y SN LE T,

RIS ORARIEE AT, AE I 201 THREZTEE | RIS DTZ
S THIRNZBY £ Uiz, o, iFard EAIELRE VI IFREIC L > TRFRLEZX 2

ATCHZE L, LEVEILH L ETES,



275 3R



Ainsworth, B. E., W. L. Haskell, et al. (2000). "Compendium of physical activities: an update of

activity codes and MET intensities." Medicine and science in sports and exercise 32(9 Suppl):

S498-504.

American College of Sports Medicine Position Stand. (1998). "The reccomended quantity and quality

of exercise for developing and maintainining cardiorespiratory and muscular fitness, and

flexibility in healty adults." Med Sci Sports Exerc 30: 975-991.

Anderson, B. J. (2011). "Plasticity of gray matter volume: the cellular and synaptic plasticity that

underlies volumetric change." Dev Psychobiol 53(5): 456-465.

Angevaren, M., G. Aufdemkampe, et al. (2008). "Physical activity and enhanced fitness to improve

cognitive function in older people without known cognitive impairment.” Cochrane Database

Syst Rev(2): CD005381.

Bentourkia, M., A. Bol, et al. (2000). "Comparison of regional cerebral blood flow and glucose

metabolism in the normal brain: effect of aging.” Journal of the neurological sciences 181(1-

2): 19-28.

Borg, G. A. (1973). "Perceived exertion: a note on "history" and methods." Med Sci Sports 5(2): 90-

93.

Boyke, J., J. Driemeyer, et al. (2008). "Training-induced brain structure changes in the elderly.” J

Neurosci 28(28): 7031-7035.

Cherbuin, N., L. S. Leach, et al. (2007). "Neuroimaging and APOE genotype: a systematic qualitative



review." Dementia and geriatric cognitive disorders 24(5): 348-362.

Colcombe, S. J., K. I. Erickson, et al. (2006). "Aerobic exercise training increases brain volume in

aging humans." J Gerontol A Biol Sci Med Sci 61(11): 1166-1170.

Deeny, S. P., D. Poeppel, et al. (2008). "Exercise, APOE, and working memory: MEG and behavioral

evidence for benefit of exercise in epsilon4 carriers.” Biological psychology 78(2): 179-187.

Erickson, K. 1., M. W. Voss, et al. (2011). "Exercise training increases size of hippocampus and

improves memory." Proc Natl Acad Sci U S A 108(7): 3017-3022.

Etnier, J. L., R. J. Caselli, et al. (2007). "Cognitive performance in older women relative to ApoE-

epsilon4 genotype and aerobic fitness.” Medicine and science in sports and exercise 39(1): 199-

207.

Fazekas, F., R. Kleinert, et al. (1993). "Pathologic correlates of incidental MRI white matter signal

hyperintensities.” Neurology 43(9): 1683-1689.

Fletcher, P. C. and R. N. Henson (2001). "Frontal lobes and human memory: insights from functional

neuroimaging.” Brain 124(Pt 5): 849-881.

Freedman, M. L., L.; Kaplan, E.; Winocur, G.; Shulman, K.; Delis, DC. (1994). Clock drawing. A

neuropsychological analysis., Oxford University Press.

Grober, E., H. Buschke, et al. (1988). "Screening for dementia by memory testing." Neurology 38(6):

900-903.

Herting, M. M. and B. J. Nagel (2012). "Aerobic fitness relates to learning on a virtual Morris Water

41



Task and hippocampal volume in adolescents." Behavioural brain research 233(2): 517-525.

Hixon, J. E. and Vernier, D. T. (1990). "Restriction isotyping of human apolipoprotein E by gene

amplification and cleavage with Hhal." J Lipid Res 31(3): 545-548.

Hoshino, T. and K. Okada (2006). "Estimation of causal effect using propensity score methods in

clinical medicine, epidemiology, pharmacoepidemiology and public health; a review." J. Natl.

Inst. Public Health 55(3): 230-243.

Karni, A., G. Meyer, et al. (1995). "Functional MRI evidence for adult motor cortex plasticity during

motor skill learning." Nature 377(6545): 155-158.

Kato M, Tsutsumi T, et al. (2006). "The psychophysiological effects of exercise combined with

stepping, swinging and grasping hand on reducing stress by improving hedonic tone in the

elderly.” Stress Management Research 3(1):11-16.

Lancaster, J. L., M. G. Woldorff, et al. (2000). "Automated Talairach atlas labels for functional brain

mapping.” Human brain mapping 10(3): 120-131.

Lautenschlager, N. T., K. L. Cox, et al. (2008). "Effect of physical activity on cognitive function in

older adults at risk for Alzheimer disease: a randomized trial." JAMA : the journal of the

American Medical Association 300(9): 1027-1037.

Masley, S. C., W. Weaver, et al. (2008). "Efficacy of lifestyle changes in modifying practical markers

of wellness and aging.” Alternative therapies in health and medicine 14(2): 24-29.

McDonald, B. C., S. K. Conroy, et al. (2010). "Gray matter reduction associated with systemic

42



chemotherapy for breast cancer: a prospective MRI study." Breast Cancer Res Treat 123(3):

819-828.

Mirsky, A. F. (1987). "Behavioral and psychophysiological markers of disordered attention.” Environ

Health Perspect 74: 191-199.

Miyamoto, M., C. Kodama, et al. (2009). "Dementia and mild cognitive impairment among non-

responders to a community survey." J Clin Neurosci 16(2): 270-276.

Nemoto, K., I. Dan, et al. (2011). "Lin4Neuro: a customized Linux distribution ready for neuroimaging

analysis." BMC medical imaging 11: 3.

Podewils, L. J., E. Guallar, et al. (2005). "Physical activity, APOE genotype, and dementia risk:

findings from the Cardiovascular Health Cognition Study.” American journal of epidemiology

161(7): 639-651.

Raz, N., F. Gunning-Dixon, et al. (2004). "Aging, sexual dimorphism, and hemispheric asymmetry of

the cerebral cortex: replicability of regional differences in volume." Neurobiol Aging 25(3):

377-396.

Rovio, S., I. Kareholt, et al. (2005). "Leisure-time physical activity at midlife and the risk of dementia

and Alzheimer's disease.” Lancet neurology 4(11): 705-711.

Sled, J. G., A. P. Zijdenbos, et al. (1998). "A nonparametric method for automatic correction of

intensity nonuniformity in MRI data.” IEEE Trans Med Imaging 17(1): 87-97.

Smith, P. J., J. A. Blumenthal, et al. (2010). "Aerobic exercise and neurocognitive performance: a meta-

43



analytic review of randomized controlled trials." Psychosom Med 72(3): 239-252.

Sohlberg, M. M., CA. (1986). Attention Process Training Manual, Association for Neuropsychological

Research & Development.

Solomon, P. R. and W. W. Pendlebury (1998). "Recognition of Alzheimer's disease: the 7 Minute

Screen." Family medicine 30(4): 265-271.

Swain, R. A., A. B. Harris, et al. (2003). "Prolonged exercise induces angiogenesis and increases

cerebral blood volume in primary motor cortex of the rat." Neuroscience 117(4): 1037-1046.

Trojanowski, J. Q., H. Vandeerstichele, et al. (2010). "Update on the biomarker core of the Alzheimer's

Disease Neuroimaging Initiative subjects.” Alzheimers Dement 6(3): 230-238.

van Uffelen, J. G., A. P. M. J. Chin, et al. (2008). "The effects of exercise on cognition in older adults

with and without cognitive decline: a systematic review." Clin J Sport Med 18(6): 486-500.

\Volkow, N. D., J. Logan, et al. (2000). "Association between age-related decline in brain dopamine

activity and impairment in frontal and cingulate metabolism." The American journal of

psychiatry 157(1): 75-80.

Wechsler, D. (1981). WAIS-R: Manual: Wechsler Adult Intelligence Scale-Revised., Harcourt Brace

Jovanovich for Psychological Corp.

Wenham, P. R., W. H. Price, et al. (1991). "Apolipoprotein E genotyping by one-stage PCR." Lancet

337(8750): 1158-1159.

Woolrich, M. W., S. Jbabdi, et al. (2009). "Bayesian analysis of neuroimaging data in FSL."

44



Neuroimage 45(1 Suppl): S173-186.

Yasuno, F., S. Tanimukai, et al. (2012). "Effect of plasma lipids, hypertension and APOE genotype on

cognitive decline.” Neurobiol Aging.

Zaman, M. M., S. Ikemoto, et al. (1997). "Association of apolipoprotein genetic polymorphisms with

plasma cholesterol in a Japanese rural population. The Shibata Study." Arteriosclerosis,

thrombosis, and vascular biology 17(12): 3495-3504.

Zhu, J., D. B. Sharma, et al. (2012). "Carboplatin and paclitaxel with vs without bevacizumab in older

patients with advanced non-small cell lung cancer.” JAMA 307(15): 1593-1601.

45






¥ H &G54 JEGE

APOE TRYFREHE Apolipoprotein E

BA 7 u— K= O] Brodmann area

DNA T A XU R Deoxyribonucleic acid

FSL FMRIB software library

FWE Family-wise error

HSD Honestly significant difference

int I A H Intermediate

k JTAL—H A X Cluster size

IPFC SMAIATER AT E Lateral prefrontal cortex

METs REY & Metabolic equivalents

MMSE Mini mental state examination

MNI b U A — VRS T Montreal neurological institute

MPRAGE Magnetization prepared rapid
acquisition with gradient echo

MRI BZRE SR LR T 1 Magnetic resonance imaging

MRS MR A7 ho Az — Magnetic resonance spectroscopy

N3 Nonparametric nonuniform intensity
normalisation

PET AT b Wik Positron emission tomography

post N Post-intervention

pre WG] Pre-intervention

PS fifi [ A =7 Propensity score

SPECT B — 67 Hr W din sy Single photon emission computed
tomography

SPM Statistical parametric mapping

TE T o —KFfH Echo time

TR #é 0 I UK Repetition time

VBM \oxel-based morphometry

WAIS-R U7 AT —RNHREMRASGETIR  Wechsler adult intelligence scale-

revised
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6. iEBE)E & IEOMHEZ R U CTARMN AL L 72 IMfE Rk
EBHEZ B VDT A (int-pre) (SEENE & EOFRZ /R L CRBMAZEL Ltk E LT,
feduaiEl (BA 6, Talairach FERE: -61, -6, 33, p=0.016, t = 3.87) 23 f i =47z (FWE-p <0.05

with small volume correction) ,
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7a. STAREC BV T AT OEEBE OSRZ(L & B L CTAREMN A L 7o iMaik
SPM8 @ multiple regression analysis % VT, St A (int-pre) DIEE BB OfF 87 & &
AR A 2 88 L LT AHBIMNT 24T - T R, EEBBI O 2L L A ERIEOHBE 2R L TF
FEMNE L U-fElk & LTk, A FRisdEE (BA46) ., 47 ERigEEl (BA11), & LT/ LaiFEE
(BA10/11) BB L RiEER] (BA4T7) O 325D 7 AX =Mk & iz (FWE-p <0.05

with small volume correction) , 47 7 A X —ZB T 2 BBEEL (Bifh) & EEBE OS24

(fthh) OfHREA 77 71 Lz,

o 8 r = 0.42 6 r=0.41
= . *
A * P

¢ %% o >

¢ :f.. s o *
‘&._:_
* <d *0
015 * €70 " 015|015 T %% 0.15
- R . iy
Cluster 1 Cluster 2 Cluster 3
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7b. STABEICB W T A ORI OGS & AHB U CTARMNZE L L 7 sk

SPM8 @ multiple regression analysis % T, St AH (int-pre) D LB D15 72 & AFEA
fb& 2 258 & U7 HBIMENT 24T o TofE 3L SUIB O b & AR R IEOMBE 2 7~ L TEAEN L
L7=fElk & LTk, £ EaigamEl (BA11) B XL TRIEARE (BA9) D 25D T AL —)
i &7z (FWE-p <0.05 with small volume correction) , 457 & A X% —|ZBI1T 52 BFEZEAL (B4

i) ERCEOGALL (HEm) OfEZ 77 7R Lz,

Cluster 4 Cluster 5
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7c. X5, 7a, 7Tb THiH S L7~ FEIK

NMABETHAPIZBWTCEERT) Gitd) &itlE (F) OUEEIH-> TRBEMHEML

7-fEIE S . XI5 Cor LZMmRTEERT R E o 2 f8ik (BA10/11 : #Rfa), BA1L1LIZBWTZ

S OFEAEA L TV,

Lt. BA11

Rt. BA46 Rt. BAl11l Lt. BA10/11/47
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8. APOE &4 fRIA DA HETH AREZ BV (17 7B DR EEERE D RREFRY 221t

score
29+ 214 70—
28— 20 681
274 19— 66—
261 18- 64—
25— 174 62
24— 161 60—
n.s. n.s. p=0.05

23 15 58

T T T T T | T L T

pre int post pre mt post pre nt post
time point
e é— ) o /—\‘\Jﬁ/a
(—lI—- A5 I&@] FIEI LE\ = ST AN
7.0 — =l 20 13-
6.0 19— / 12- e
5.0 18- o . . 11—
4.0 17 10
3.0 16— g—
2.0 15+ 8
n.s. p=0.13 n.s.

1.0 14— 7

I I 1 | I | 1 L 1

post int post pre int post pre nt post

22 [H]RR N S ks FAHE
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9. ARMFFEDHEFE DML

IO ERRBONE W—BIEORTER R ESEDRE
Ny = -

EHELOEBLL ElBEAE B 488

APOEE![ZE BT |

AL

GIEEGDE 2abz-¥: 2 2 R I{OP S vl ic]e:
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# la. S ABRSAREIZ R D x5 O Rk

JEME ex (n=78) non-ex (n = 37) p e
Mean = SD Mean =+ SD
GH i 722+4.1 722+4.8 n.s.”
BHEFK 11.6+2.7 10.0+25 <0.05"
e Pk 46 4 (59%) otk 154 (41%) n.s.”
MMSE 28.8+15 27.9+2.1 <0.05"
5-Cog? 58.6 + 11.5 48.4 +14.5 <0.05"
APOE &4 fRIK#H 10/58 (17%) 4128 (14%) n.s.”
15.Cog A 2V 7LD THRE ™ x “FHE
# 1b. A =7 (PS) FAEHIE DA LLED p H

I BB, R KO PS ZMSIAR L U TRIBRIR T 21T - T BR OB O A BfER

PS FH#kHT  PS iRk %>

(63

il

HHEFK

MMSE

5-Cog

0.065 0.982
0.930 0.999
0.002 0.966
0.007 0.971
0.000 0.946
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HEIE BA X y z K t fif*
FeH RiTEA[E] 10 -28 48 -6 116 3.83
A5 ATEALE] 11 30 45 -7 159 3.69

*FWE < 0.05 with small volume correction
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* 3a. MAREHZ BT AT OIEEBE OZAIT > TEBEP LA U7 i aEI

FE Tk BA X y z k t flE*
Cluster 1: 47 _ERijga[mA] 11 27 58 -14 142 4.09
Cluster 2: 47 T Hijga[A] 46 50 43 9 102 3.98
Cluster 3: /& _ERijga[A] 11 -30 55 -12 189 3.87

*FWE < 0.05 with small volume correction

# 3b. ST AFRIZ BV T AT OFEIRD AT E > THREIN AL U 7o I fE bk

\tﬂ*
JIH

BA X y z k t fiE*
Cluster 4: 7&_L-FijgA[A] 11 -22 57 -18 208 4.37
Cluster 5: /& T RijgE[H] 9 -58 9 9 57 3.88

*FWE < 0.05 with small volume correction
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