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65 mal | PRy E Sy & [ R R (Hutton 2008 ) ° FUET A S
A ﬁ%ﬁzf 9 2008 =+ 65 malT) o R 2397%!g J 'IJ'J‘F" M LIEERAY 10.4% o l’—“i““
CRr=s F! ol ﬂ_f 7 (aging society ) ( I{’F‘" * L I 7%£ FEELH o AT £ n’jlpjjn‘ﬁw‘,
%L?ﬁ2056 F b ’f’ﬂ‘*‘@ﬁ RAGEIET = FIRRV = {0 A [ ISR G = 3 5%°1F¢F“}T [
F!'if/‘["‘i, MT*%" 7 (aged 5001ety)( [ﬁ’?[ M 14%) N4 1@ Elﬁ i ?F,fi, MT*F 1 (super-aged society ) ( L;Fr:
1F’f MT120%) }?ﬂfﬂﬁ 2o Ry 7EI’HFJF,*FJ (life expectancyg f J«]Jfﬂ s AR T A @i‘ifﬁ#,
fi Jfﬁﬂl?fr o HVH o PP FRUHE L pRaO R ) Flg‘ﬁwﬁ‘ﬁlﬁfj NE J/?E‘ﬁ& %’J@F [~ ( Standage &
Duda, 2004 ) -
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W - g [ %[%37 (B B E y’ﬁﬁ' ET’*J :ﬂjfl > kI tﬂﬁ/:f?";pﬁrh - F"[E[ I/Eé%ﬁﬂ
( Spirduso, Francis, & MacRae, 2005) o IF“Z%EHJVI TE[EIE;J [/gJi[l?*LkIEI%JH;g oy iUqﬁzl
(cognitive aging ) H “‘/I?Ji[l%{hal (cogmtlve decline ) » [ 119-4 ﬁrtﬁiﬁl Rk ] J ”L"E' e
(crystallized mtellrgence) U AIg= gt > H ﬂjﬁ’ﬂ’ﬁg Y (fluid 1nte111gence) ﬂJ JJ <>
YR jﬁ[ﬁi FHFIRE S v [fl'IFuw K20 ﬁ?ﬁ e 'J‘['% F i ] ﬁpmﬁ'@?”ﬂ[’]z\_~
R PE (Park et al., 2005 Salthouse, 2003a, 2003b ) o [ Felfg i Lozl g 3235 00 I
FEHLTT (lateral prefrontal cortex ) ~ Y& &3 (hrpocamopus) E 4% (caudate nucleus ) ~ & /[ 54 5
(cerebellar hemispheres ) & ER#% _F (Park & Reuter-Lorenz, 2009 ) » M=l g AT 1 £ J\[]'FQ[“”'
% (apoptosis ) o F4E=1 5T g7 i{'ﬂé@*ﬁ%ﬁ”%(% i 2Ly PAE. (Alzheimer's disease ) ~
TR Eﬁ”ﬁ (Vascular dementia ) >l Z RhLE FYFERTR FE- ( dementia ) [ ETF R Tffn (Erickson &
Kramer 2009) > T ml EREY T [* (successful aging) [ J';%fr'%’[“i - (Park & Reuter-Lorenz,
2009) °
FEPULRL - F{'[ I'QWZ’?@IE'?J;“['W BEASERE S VPR A B eI E 71{7 fradi o EF e in
(lifestyle factors) [’ 7% #[ Fai[l ‘JJ _&@'Fﬁi',%\ PURGE 'iﬁflﬁ ST ﬁ’”ﬂ J'"' %ﬂgfgl'f
F R TP ﬂg g 4\’%”&‘“%_ R A (ﬁL 'H*’TFY‘[ fi' 1% brain plasticity ) ( Kramer &
Errckson 2007; Kramer, rlckson &Colcombe 2006) Sy if [“4 EIJ?F : T‘ Jﬁ'ﬁrﬂfiﬁﬂ NEZE S
o~ e (social engagement ) M [t J/;E;I*J (exercise ) (Kramer & Erlekson 2007) &
IE[WN@ J’Jﬂﬁl}hﬂf— PRI TR s R T o SR SRR SRR S o TR %*@L‘E T i
EPEIED ~ 7 i ‘ﬁjﬁh I ]biﬁﬁﬁ”%ﬁﬂ UFEIREE %&EE}%&J“ > wlb i, F{' [*Tm{tﬁw~ bibve N [/— (Colcom[?)e et
al., 2006; Erickson, 2011; Kramer et al., 2006 ) °
FL2 AR LA 2 e J’Eﬂb %" > Waneen Spirduso1975 F U=y Wu (Spirduso, 1975) ° 5
A B R R R » I R e 5
B Nk Nt Nl L s L I it L e ?@wﬁ"%ﬁf v
i['ﬁJ %{L;(_ f‘rﬂl& 40 ][R J/ﬂﬁlh%’[?’iﬂfﬁﬁ SEIRLAEL S SRR [TV SN o T
(eprdemrology) = 0 S rffrﬁ‘rg =¥ (Buchman, Wilson, & Bennett, 2008) H W@*ﬂiﬂﬁ?ﬁ
(Colcombe & Kramer 2603 Smith et al., 2010 ) ZE[FEf Jf"lﬂ,FL/[:IZ[I@IW){h ?Lﬁlfﬁ Bt~ yﬁgﬂtﬂ‘/‘@
%Uﬁiﬂ AU [I’jJﬁ HHZEI (grades of recommendations ) Z7 5 P%VF”E (levels of evidence ) 71‘
§ CIRFE 58 2010) 1Y SRR IRRLREE S0 JRFR o S R R A T
E”A T J?’iﬂlﬂ flifs 2= I - ZENHIE% (neuropsychological assessment ) 3E[J£rf,1 J“&J?J;[lﬁiﬂ‘- » T
paylieht i (executive function ) i JTPIZI“ ( Chang & Etnier, 20092, 2009b ) o 7+ 2S5 @ﬁqﬂr (‘brain wave )
T T‘E'ﬁfa =it (event-related potential ) =~ i‘ﬁﬁﬁif ZE”F_I (neuroelectrlc measurement) SEERE =X
’ﬁi J/ﬂ]ﬁl{!hj‘[: eIl :.’i{’«jﬁ,[ |FRPVREA (= e~ FefF 2> 2010 5 MR S TR > 2009 5 3R
B35 2011 5 Hillman, Belopolsky, Snook, Kramer & McAuley, 2004; Hillman, Castelli, & Buck,
2005 Hillman, Castelli, & Buck, 2006) © fb— "1 > % 525 I Ao Rl t o B = il Peseft=y
ééﬁ%“ﬁgl;:‘l:lﬁjﬂbjj/\f[qu% 553 Fp J;&Seﬁj[j ( mechanism ) ° [Hl*‘p Faig&ﬁfu n,J;rF iq'ﬁ;[(f& TR B
( brain-derived neurotrophic factor, BDNF )( Cotman & Berchtold, 2002; Cotman, Berchtold, & Christie,
2007; Vaynman, Ying, & Gomez-Pinilla, 2004 )~ 53— #E|Hif) 3 * < [{=" (insulin-like growthfactor-1,
IGF-1) &= i #rT R & X7 (vascular endothelial growth factor, VEGF ) ( Cotman & Berchtold, 2002;
Lopez-Lopez, LeRoith, & Torres-Aleman, 2004 ) » I'| 5 atgy & =2 ?F (cell proliferation and cell
survival ) (van Praag, 2008, 2009 ) = o
P s s E'IE"%{IHQZ*I*?}‘E[E&J?E{T 1@5‘& (neuroimaging ) FLHSVERZE > PLACHKH
EIF/ — Ll ,%ﬁ]‘[ﬁi yﬂgﬁtﬂﬁﬁq;ﬁ&ﬁu%ﬁgﬁ  H [ & 1% (noninvasive) &' :'Jjﬁ'J)“ H] i
P it JF H ?5«;@5& (' magnetic resonance imaging, MRI ) 7 YT s [ PRPP-22 8 i F 2 g
( Colcombe et al., 2006; Colcombe, Kramer, McAuley, Erickson, & Scalf, 2004; Erickson, 2011;
Erickson & Kramer 2009; Erickson et al 2009 Szabo et al., 2011; Weinstein et al., in press ) ° #f!
g Vs B R ﬁxﬁﬁ&t VY FEIEEE PRI ?Ji['fﬁ} *ﬁy‘llﬂ Rt JE“uJJ‘”FTﬁ TR -
P 7.p?1/ F’T}I |7 i[?i“#?ﬁ':ﬁtﬂ J"V[r[ }%kﬁ‘]‘ J/’r?""i ,;{*J (physrcal activity > Eb R 1 FEfE! (S R
FIpufsg) ~ i“icpkﬂ\q% /FTAT“ ° FE‘P » H Y FE %”ﬁl St ?ﬁiﬁi[ﬂ'@ﬁﬂ =+ BRI 5 ) .YﬁE*J . J\QVF;'
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| H—J«Eﬂw@*ﬁﬁ# VR R4 IO LSS
HHOEZSm A ZE = gy L“f, NS BRSNS g R T
mfﬁmitﬂ i 1’54[ W;:H ﬁl]uﬁtft V[fl [ = J’ﬁﬁifl]@ﬁ {qﬁbﬁgj;pﬁjﬂufﬁm[ lis j/f"f% °

— s EHIRERRETERMN

(- ) wHEEy AR
it ﬁb?ﬁ ﬁﬂ?ﬁﬁwlﬁﬁ%ﬁrw’ HE [TFE? NECERER MQFH[& F‘ % [ AT 7 2 T RS
’ﬁ & H 3L FH Sir Peter Mansfield %* Paul Lauterbur [ﬂfgﬂfiruﬂ Jfﬁ:gﬁ‘” 2003 ﬁp Aclaeeny
pla xﬂ«F@f’ﬁJfF‘%Wwﬂ?Engﬁ'\ﬁé%%“
I [ A k’ﬁ%’#@ﬁ%’ﬂrﬁ ( computed tomography [l CT FY CAT scanning ) [F7EI1| & P5E 5 R
Rl X *ngqif‘r’ %% ,\ﬁlﬁﬁﬁt"* R S ﬁ‘“ﬁ%“r"ﬁﬁﬁﬁ[& l/$$§:1§5{4 F*E?EJEF H ﬁlﬁﬁ& )
FIrA s REPRST (atoms) A=A H = (nuclear magnetic resonance, NMR) 5L % g B
HI: TS (particle) B E[Jffi ey (nucleus) | ¥=" (protons ) T—?H = (Fneutrons)
IR b how 9 FZE# (electrons ) ° ;,EL i el [Ri' 2§l (principal axis) ¥ 3 ﬁﬂlﬁf (=
Eijﬁﬁ FLELF 1 5Z-spin) > 9 i 2 — (B ﬁ FZ/IE[I—'F)J—J ”Tr?fﬁ’?‘/ »THE fr%‘-*ﬁ%q F’Vﬁif[[ &
F‘[a F’ﬂﬁ “F’x@(ﬁ s [ l’f“‘ﬁlﬁz”ﬁ If[:F[jhld o ERIF= A ﬁlﬁgytl{iﬂ 2] it Fld NE =
FIBhg: & iy BRI R (F R R B 2 Il J/PE'”"%%; VY fa
- HEfRpET ’?"’Td EUJZ ’?[%} & VREERAA N T D E PN (earth’s magnetic field ) Y4 > H
Hfp) - EREEES 53 ) TOVHEH ﬁlﬁﬁ/wl%éﬁgj e ﬁ:fﬁm R el T R e A Q]
ﬁﬂr@ﬁ;}, static ﬁeld) > ]Eﬂ r}é{‘* Elb’,i_giﬁl[ [iffﬁ%j}”m*[/@f’m » EIK‘@[{FIFF@F:%%W *;B,I*—L’E[LJ# FJ
- FEE I ”Jiﬂ” == £ ,??ﬁrﬂiﬁjfﬂ?ﬁﬁ » HIELESE (presession ) » WG (1 [H5
¥ (tesla, T) ’5 FE! Fﬂ'* (**%Hii%ﬂ@t fln = J?ﬁ) Pjﬁjiﬁlﬁ”lﬂ e Hfﬁ
Shfb (G lT)FMJ i @F{*Fiﬁ -l i“‘[ ’|iJI‘4[“ lﬁl“ 7T = 11T Jé’F ( Windischberger et al.,
2010; Vedrine et al., 2008 ) || |t FI*J}*’E‘:‘%E’H IEP ==lH = 14TH J§F % ( Gonzalez-Segura et al., 2011 )°
EH ﬁiﬁﬁ& Bl [l % o ARG (radio wave) [V .f: LTS (radio frequency ) ° E
UEE 15\F1“'7§15Jn 3 (71‘ O fEr T /[J pulse sequence ) & > BV B SRR 4 - lﬁg”}_‘;iij{ O
B PRIEoINE ”‘:EJJ;F?E = Kﬂ_lﬁ’?‘fﬁ RIS [~ T L @?ﬁ%&@ﬂa‘ﬁ%ﬂr P BYERENE
HP=[F5% (magnetic resonance signal, MR signal ) i Jﬁli}{kﬁ“ FJ[ = &xaﬁr‘*g ﬁfJn& » BT (f[‘/ﬂ F.L
= ) ﬁ UJZL?,EEZEIFﬁ fjﬂ"?{ﬂ'rﬂﬁﬁ“ﬁiij[ | (s b P YA relaxatlon) 4 H‘-guﬁ UelsRgh o £ H
Jlﬂﬁ [3NE 5\%@15‘?1%1‘1&!?2 RpSEA o EWF [Rilp J%K?EH%E%HS‘EH;EH'J“E" g (= > |
f’,?ﬂ%@ ) (gradlent field ) ﬂ:ﬂ&_-@ﬁﬁj[ﬂ i Eﬁlﬁ’?‘fﬁ VIR GRAR (8 5 = R IR
(spatlal encoding ) ° ﬁﬁ‘]ﬁl@ﬁ ?ilﬁﬁfiﬁi = Pﬁll*ﬁl,f[‘/ J/’F'E'q“r A5y (3 (Banich & Compton,
2010) ° F:ﬂ,ﬂj’: BRI 2 o AT (spatial resolutlon) ﬁyﬁ VSRS fév}“ﬂgﬁ UE
sy i
() BHI=gY L5
Wfi,[\ﬁxﬁ‘a& fﬁﬁ"[fb*’ﬁgjﬁ [JEJEUI%%HI (P B A A 1 E:\i[ﬁpﬁﬁ structural magnetic
resonance imaging, structural MRI) » I' ¥k EL LRSIV R R ?fe (voxel- based morphometry, VBM )
tﬁ?‘jﬂ?ﬁ@m EVREPSERY, (diffusion tensor imaging, DTI) ‘F@EJE ?‘,ﬁ/ R IpVE fol e
VBM - 7Ef'T DR =2 ST rf’ﬁ%‘iii (voxel- w1se) '—ﬁifﬁ?’?% VTG I35 iV MRT
}: 5 Ashburner & Friston, 2000 )° Whltwell(2009)§f"|“' TR (R T ﬁlﬁﬁw gy (visual
assessment ) Z=REE ?ﬁﬁ U= Bl (R (manual measurements of structure of interest) = [ i
7J7F’T7i VBM BEE | i phi (%~ Pu5p BpulT R o TR TR IFi ’ﬂ)‘EFE',;FEI 4\%’%?[]*[
o ’Pﬁ‘p IF » VBM j}]“j’*’f/lﬁlu £ iﬁ?ﬁ’?ﬁ'i (voxel) fiv %““]}* =g f lﬁ i RS
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RS [ 7T GV RLE 18T) F'U’L‘ff@ ek B [ TS RT3 AT (statistical analysis map,
SPM) » 355 S22 H A IR Pk (Mechelli Price Friston, & Ashburner, 2005 ) °

T VBM HIEVTE Y[E Jw’ﬁﬁ DTI #| IE-H:F T I@T??f'ﬁgé (connectivity ) .V {f%} - DTI i
P& «ﬁ* TR 7T‘7J4 vk J;’TEI*JFU%LW' ° ik JHQ*I'—FEJW* ’ 7F5}9'F‘ijj?ﬁ{'fﬁf|[FlJ{ﬂJ[flJ
K3 (1sotroplc) P HF ﬁﬁ%’\“ﬁ‘ﬂ[ﬂj bS] 4\’3?,[ W@l{?’gﬂiﬁéﬁﬁy TS
il 5T =T iy > SRR 5T B RLS l pfT% Canisotropic ) > Wﬁ?iﬁ‘liﬂﬁj il ??ﬁr
DTI *IJF'JIF“E‘ [RRAFIN [iﬁf o S E l@’ﬁr iZ 7 (axon bundles) fi J;,FEJH(T(Le Bihan et al.,
2001) [Hfel F > VBM = i o3 FreefEf |H?EFE. ﬁfé’?ﬁ&g [@ﬁ’ﬁ-ﬁ— =g

DTI H[I7: & 5 ’«]?Ea
L 1T, I/T’aéli[?eﬁ/ [

=~ BR2EE) - KBNERRIRAINEE | RE VAR

=) —"J'Fﬂ':@ﬁﬁ'k ;ﬁ?"fﬁ [RRSEE

el e I ’[”“'f‘u[rfl’?a lﬁlﬁgar]l?%giiﬂ:fjl “fe] [/L*[fljfgj‘ﬁ FEEL JIJFE’EjF“
(physical fitness) (RI5! i@fﬁt o 'WI% < cardrovascular fitness ) FUif=a$ 4'113“55['1“ ( EJJ? EI
LA E| R R (5“‘5]51J [#éi 5% > 2010 5 Colcombe & Kramer, 20 3; Smith et al., 2010 ) >
*[?ﬁré[ EF%JW sz%ké'u—y’ﬁ%ﬁf .*‘\ﬁfn‘et PUBLRRE - [ZFEF, ITH?‘_F@' & Efﬁ@@ﬁﬁiﬁ%ﬁf’?
P SPREER-= Fvnﬁﬁﬂ A ESERL DL X eh

* Hl Colcombe = (2003) I J':HF ARG H ﬁ”r‘/ﬁrﬁ‘ﬁﬁk‘]‘ﬁ‘mk —Jfﬁﬂﬁf w7 = E@l fi Jﬁ‘r
'%f‘?“ﬁrf/"a (cross-sectional study ) » fi'ji! 5] ’FV yﬁg& F *ﬁﬂﬁ?fﬁ*F'Hp qutﬂ'ﬂ’% FSZ’F IA? B
55 b G T HS 55 = 75 lﬁc@iﬂlﬁi’iﬂ YHE NS hGT E e MR T Vﬁ?ﬁ*%ﬁ& ( maximal oxygen
uptake VOomax ) T3] F ] 1.5T .V VBM ﬁ{”ﬁ/%*ﬁﬁq ﬁ’iﬁ‘% PRV U = S q%ﬁ TR

» HESR T [Fil+ deen e Jlﬂ VST AL R I T G B R ﬁ 7’}F’[34‘E‘F«ﬁ3§@ﬁaf@ W
%Tigr%ﬁ'ﬂif L e T i#E (prefrontal) ~ _F7H (superiors parietal ) ® [[1/['|&f (middle/inferior
temporal ) HETRV7 BT, » F{ITEIR ﬁ']Eﬁ': (anterior)g’[%'éﬁﬁ (posterior ) EISJ [ 1T (white matter tract )
Wﬁ‘@ﬁ'ﬁf“él TP ELPHIRT o b= e F{ Joo T EE R (e OISR %?Jﬁfi%

AfeYERYH A *fj;FJ%“*ﬁ "rﬁﬂ KB VIR HE’:HJ (anterior tracts ) ~ #E5 = i FIBE A
(transverse tracts ) fIVF IET > S"IF, i J{j}q”"’\ﬁﬁ‘«'f e/ lﬁﬂkﬁ‘ At '“fﬁfu £ FE ﬁ I Gk be_TJ“’

pt A T R IF“ i R S PR *ﬁﬁ]zil AR fg:# "
ﬁf[J i/ RS ~ PJDPFE i S el (confounders) N Flﬁﬁ fi Jﬁﬁl Sh/NEE
fj J/F‘E'ﬁjfwidf* EA Fnﬁ%ﬂ”ﬁﬁ 1% (independence )  #FI{I] s A - [ FHE £ I&IEU’FPI’JM
(Colcombe etal., 2504)

Gordon <" * (2008 ) [P fIJ KL 4 gy » - Al *ﬁ”’,ﬁ%ﬁ ngI—pﬁJ l/jgg
FfFJIZIuﬂPf’%} 60 b BT > T8 20 5 S s ““'Fhﬁf F,J IEEIFEZﬁp * “ 20 b 53
U VOmax VA ([E#FH)» Brf 2= b HL VBM > THESF - £ EIJ}‘ ['?l'?’l ( Digit
Span ) ~ FfRAY T' PRI ETFHY (WechslerAdult Intelligence Scale—Revrse) B2 ”rﬁi H 53 REH]
& (Wisconsin Card Sorting Test ) * i'IFIH[J?E[Jﬁ ( Alternate Category Test ) = IR = %'?E[Jﬁ g Jﬂiﬁ?ﬁﬂ 5
=9 E[IE";H;‘ rFJIZ[“?'[H‘;?YTEI BT | SERRY TP (CRURYE PN~ (Czernochowski, Fabiani, &
Friedman 2008) Sr’FIE‘ R ﬁ%@[‘et = R DARCEE G E - rﬂ%y‘ 3T .V VBM pqﬁﬂﬁp.‘éa
9&%‘ T SRR T %@FFE EE” HITYrg = J*’«]Q[qfﬁzj 2 ?E??L » HERT1%

I p J?‘EFH “%?ﬁﬂﬁﬁ@ﬁﬁg g rj:’TF[EhﬂJPI i rj:‘!%?'i HE - 'j%ﬁﬁ 1k iY77 T
W jﬁg*r UlEES 57# ’T) R ‘T@T'%”*" R YR (o =9t [5 '_HT { VPR
S L= R e Hﬁnp L A %’?EU&A%TE’J/?*%' GRS - ) 11%25@[{!'515?771“’?*\

,L NGt th?@a FiTFT G 1 S ) %%Ezﬁrﬁlﬁfﬁ CEFSE A R

{’EE‘P#,FJ (rostrum of the corpus callosum ) [/E L S [FT.J o
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Tﬁﬁﬂﬁiﬁﬁmﬁ%’&n~L(mm)U*ﬁ¢®ﬁﬁ?%1%¢“%ﬁf@9ﬁ{%
ﬁf_ﬂiﬁjﬂﬂv Sffpjr“ rl 715 & 60 wwl] Vﬁﬁ*ﬂ]gklﬁﬁlfilrﬁ [y |)|]jr‘4[u ( Austrian Stroke Prevention
Sm@)@gb_?’#GISTFiﬁ@M SHEIH )T S SV S T
( white matter lesion) JFET:E ) PIJE"“'E I’?”Tﬁf SEIET 5 B0 (brain parenchymal fraction ) = FLE }]fﬁ =
UL > =Tl R== E"ﬁ)ﬁ @Furﬁgﬁclﬁ'éﬁfi R ﬁk 2?’[3&531] it = qﬁﬁF@*q}vﬁ?’Fﬁ MariNies AR}
i Jgﬁﬁ (moderate ) <

’F"EZL“EH u”'ﬁﬁ; fo SRS “Uﬁp Tﬁtjﬁ i[l“jj SR R F‘ETﬁé[f&’?"r Vqﬁ“{‘JJT’T_ 1
ELHU«]FH? dsigh F\t'r S ﬁfudf* FRHIV RN - JEJ Fﬂ'i [ > Weinstein &~ (in press) Fi
#?%“JHUI 5347 (mediation analysis ) [VZV]f| }%ﬁj SYPRSHRE ~ TR B TIEORAE - 142
HF AT VOmax ~ 3TV VBM » I Jbﬁtjﬁ"?%““ ‘4%'??[]5L Stroop &% ( Stroop "]"est) |
~ {E5tMEL (spatial working memory ) ° A F[H', » AN [JJ g PEH Jﬂﬁ M= A s

R R ORI A - P91 R R
(dorsolateral prefrontal cortex ) =5 2Rl (fj#EALET ~ F{=AL T ~ 11 ;i_cmgulate gyrus ~ N
ﬂé =) fr/r;e@rr»%,@* TR ﬁj(ﬁj :{LFIJ;L FJ” FHUA T FJFIE“JH'“ RN

;]:#]nl_p J%&Lwﬁjf ’ﬁﬁ' M j; ) F[ 'J’TFQL (rlght inferior frontal gyrus ) == H'J IEJ‘TFpL_ (precentral
yrHS) IR VJ/FE'ﬁﬁ;ru~~ Stroop [ AL 5 [N SHRIFHEE "L RTHIFT /7 " = PRl === 4
Tl'k’lﬂﬁ“iﬁ Iﬂ:%‘%[

(Z) “‘""F?zﬁ ‘-“’\’Jﬁ?ﬁ ﬁ’ﬁzﬁiﬁf

Ln’.F‘fﬁF q:lﬁa;fﬁﬁjr[ﬂ rﬁ%w F' PR HVRORTE = fAE R ? (postmenopausal
women ) (Errckson etal., 2007 )~ 2% ?JE"@EFE (quhermer s disease ) (Burns et al., 2008 ) FY % 5L (%
TEI[ - (multiple sclerosis ) ( Prakash, Snook, Motl, & Kramer, 2010 ) Wﬁ FRIEEE -

’F]EJE EH', ffl ™ [T 82 5 472 . (hormone replacement treatment, HRT ) 9[RS0 ¢ [ Yada
I IR Jg”{'ﬁiﬁuﬁl (Sherwin, 2003 ) » R} 7 R = (estrogen) /77 1935 ﬁﬁ?éﬁ?ﬂfﬂ
FHEE AR PUSHN (Marriott & Wenk, 2004 ) o £ }%#mﬁwﬁa Si{Es "Eﬂé‘ﬁﬁ/‘?’iﬂwf f95Y
L RN NN ﬁfuﬁf 'i”fﬁr&l 7 Hlfﬁrﬁgﬁyﬁm fi- » Erickson " * (2007) - *‘L’thTEr/%EEL_“
PG - #’ﬁﬁu? [ 54 1 3 ""é“iprghf'ﬁuﬁm&w ’ v»;-{fj BT PR @F' B SIE ~ il
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Exploring the Relationship between Physical Activity and
Aging of Neurocognitive Functioning Aging: A Magnetic
Resonance Imaging Approach

Yu-Kai Chang Chien-Heng Chu Chun-Chih Wang Kao-Teng Yang

Graduate Institute of Athletics and Coaching Science

National Taiwan Sport University

Considerable research has indicated that physical activity plays a significant role in delaying aged-related cognitive decline.
Among these studies cognitive neuroscience is one of the most contemporary approaches used to exploring the relationships
among physical activity, cognitive functionings, and human brain status. The purpose of this review is to compare and
analyze studies that the applied of magnetic resonance imaging studies regarding on physical activity, aging of
neurocognitive functioning, and brain structures. Results reveal that physical activity has beneficial effects on brain structure,
and international research has been employed by examining multi-directional dimensional analysis, including cross-sectional,
longitudinal, epidemiological and experimental approaches. Specifically, based on the variables and analysis approaches
utilized, these studies can be categorized according to measurements of physical fitness, cardiovascular fitness, white and
gray matter statuses, neuron connectivity, specific brain structure variations, and mediational analysis. To achieve
international status, research in Taiwan need to focus on issues that address the sub-components of physical fitness, including
sport and exercise modalities, cognitive functionings and their measurements, and the status of the moderators using, using

more rigid research designs in future studies..

KEY WORDS: cognitive neuroscience, executive function, exercise psychology, physical
fitness, structural magnetic resonance imaging
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