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TERENATHRE SN TND, KFRXO—2HDOHEMIE, ))& FEREOBENIC T 5 BT e %
WL 572012, 201TFIHRER CTRATID VAT YT 4 v 7 L a—%ERT 5L &bl ZOLE2—
DIBR IS ST E i A G o CHUIR LA R AICB R T 52 L Th b, £, ®ENNRIFE
TR E AR L 72 D A = XL IR BN Z N, Km0 —SHOHIE, K71 & FHERRED
K REARZ D ATRE/e A W = X LBl 52 &L TH D,

[—U—F]

RF - AR—VLET, (K], FERMGE FREHE

1. [XLCHIC

R T OHERFRCTE W 72 B (RTEB) 0 FEfii 73 5
FEOOLH DORFICEERYEY 25 2 LI13A<
HMHINTWD (Sallis and Owen, 1999), T4,
£7) L FRMEDOBRICIER MEE > TR,
Hillman et al. (2008) 73 O B4t U CLL
kK, ESDZ72 5 FENT b AR OBFFERE N
BRSO T2 (HIHE, 20105 4L 5, 2013; Morita et
al., 2016). A7) & 23R O BIEEIC 2 T,
FTTIZWL OO L E a—imLH i (Keeley
and Fox, 2009; Haapala, 2013; Esteban-Cornejo
et al., 2015; Donnelly et al., 2016; Santana et al.,
2017) ENTCW5, TOHTH, Santana et al.
(2017) LBV AT T 4 v 7 LE 2a—TlEfE
77 & SRR o B (S B D 5E Sk O BFZE A LS
MRS TV D,

K7 &R BT D078, thRyA X
7 NOREINDD, RIS CRIGIZ L A3
MLTWDHDD, TOREREGELCA =KX LD
FRENC DWW TIAAR RS Z <IN TN D,

FIT, KmXoBHBD—oHE LT, 20174
IHB I CTIRFTIDV AT ~T 4 v 7 LE 2—
(Santanaetal, 2017) Z## L, DL B a—
VAR DWFFEEE Z2 BIHRIT Ly &, 1KT) L3
FARIZ B3 D BFZE D BLIK & BRI DUV TRE RIS
BT D, £, L ERGEORIRERICE
LAEENTWD A =X L0 AEBET 5
CLEE _OHMET D,

2. Santana et al. (2017) SRSCDHIEE & &30
SEFENTH AT =T 4 v 7 LE 22—, K
) LRI T DB (201749H) TA
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FRREZR BT OHE TH 5 (Santana et al.,
2017), TOBEITRDEY TH %,

DOV E 2 —fm X TONTICERH S cim LD H
3, 1) WEETHIRSATWD Z L, i) 205
K OHF VL FEENGE L TWDH T &, i) AR
MAEZERES) (cardiorespiratory fitness), /)&
FF/AJ] (muscle strength and endurance), %
kM (flexibility) & “F2R#K (Grade Point Average
DX O B, HET X OB, BEHORE
K-> THIES b D) OFEMEZHE LT
W5 L, v) 201646 £ TICHRETWD
Z&, OO THoT,

RR DR TR S A7 3w S0 4 #11404 8% T
BT, IR BN SRAFIZ A B L oM D xf
R Lol bAfmZ T LToRER, BEBFZED
77.8%, HiilA & MEWriF782322.2% TH 0, KEN)
5 OW|ED51.1% % 5D T,

(R TBINZ 26 RsAR & D BEEME 2 fas L 7oAl R
UTD#Y Thd, AlEAVEIERRES & PR
O B 2 A U 72 BEWTBIFZE30H D 9 5 090.0%),
HEWTRIFFETHR D 5 B DBT.0% 23 IED B, §-72
HLAEMBHIEERIDE O EFERE DR, &
DFERTH T,

i 17 & SRR O B 2 i U 72w S 167
Th T, HWHITEL4RD 5 B D35.7%, W
Fe2MmD 5 H D50.0% A3 1E D BHME A WS LT
Too ZRMRME & P2 RORE D BIEME 2 s L7250k
10f T d > Tz, BEETHITESIRD 5 © 0025.0%, itk
WFZE2H5 D 5 5 1D 50.0% 73 1E D B 2 586 T
Teo BHIETIT A MIREFEEND KD el fEA 72K
71 (a clustered of physical fitness components)
& T IERGR O B A s U 7w S 38R T o
2o BEBTHFFESTR D 5 6 0>80.0%, HEWTHIFJESiR D
9 50100.0% A ED RN Z 7R LTV,

PLEDFER S, Santana et al. (2017) 136
WA PENESERE ) & o A DA JE D 7, U
HY72 T & 526 AR S B U CUIAEITAIF 28 & Mt
FAIZBWTHHROVRILZ A L TV D &R T
WD, —J7, AEESRVEMESERET) & T2 AR DFEHT
WL, i 1 & P 2ERGR O BT FE 4 K OWEWTIEJE,
FARME & FEE R O BEFTIFZE 6 K ONETAIF 7812 1

RIWMRZ L, SRS DRDMFENPBETHD &
filiam 2 H LT %,

3. Santana et al. (2017) #m3CLARE D BRZE RLAE

Santana et al. (2017) DV AT~<T 4 v L
B o — 235 & LIZhER RI320164-6 H & TO
¥ THD, £ T, AWIZETIF20164-7H LI
DART) & FZERGR D BEVEIZ BT 2 0F 98 2 88
TLT,

1) INFREERDIRT) & 2 RE O B AR

T DRER, INFRAARDIKR S & 3R O Bt
PEIZDOWTIE, 72 ISR IESE 220,  HERTIF5E
DA 2RSS AT, BETAFZE D —-> H 13X, Kao et al.

(2017) DINH1LKE TEXGE LI TH
MRSRHE ) & PR A R B3GR DT
N, i1 E DBREITRRD b oo, —OH
DREWITTEI, 12 a8 L LIcT T VL OgE
T, L CITAMERERS & PR LR
b AVEER) WA ERBEEMEZ RO, BF T
WO Lo 7= (de Almeida Santana et al.,
2017),

INFARAREAR e b B & L T2 2e o —-2 B i3/
FOEAEZ KT RITPF2UEE (8F4) £ TRAME
K71 & F3¥AE (reading and mathematics) %
THEWTHILZBIR L2 KE OAFETH 0, FRAMER T
DEALDFZEMRIR DL G AlRetEZ R LT
7= (Raine et al., in press),

O HOHEWAITFEIE, WEIZE 5 LR TIER<
JEHHHE (cardiovascular endurance, muscular
strength, motor coordination) # %% L LCEY,
E L 723 H 42 T3 RIS B 4 % 23,
motor coordination® A B FIEREIZHE N S D 2
EEHAGMZ L7 (Schmidt et al., 2017),

PLEOHT T 75w 32 8L L 725 2, Santana et
al. (2017) 728 [HERFEHES) & 23 R D BT 78
ARG 0 | & LTcfiima AR — M2 /e
SR S TWT, AMERRET) & FHERMAED
TEWTIEFE oD 1E 0D B sEME 22 7R 975w SC S LB N S 41
TUW/=, Schmidtetal. (2017) D X 9z, &
FZRE & R O BRI DV TRRRIE &2 3 A T iF
eI3 % <137 <, EBERNFERMEICE > TR
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HT 4 TR E2HETHLEOHRE (Kantomaa et
al., 2013) ©H 5720, %I LITHELZED D
VENGHDH EEBZ BV,

2) W BEERAER DR L ERGR O Btk

157 o EETPRARR DR T) & 52 iRk o B
(ZOWTIE, BABITTE28R, MERTITIE2HR 23 8T 7212
Wi STV,

BT 7ED—o 1%, 8L (AARD 244
IZHEY) ZxtBRE LT U OWFE TR /1 & 3Rk
REIC B FRO b DAY, AEEMEIEERET) &
DOREMEITFRD b o Z EZ2HE L T

(Kalantari and Esmaeilzadeh, 2016), —>H
DHRNV N HLD10H 5 185% & xf G & LIZAFFE T
X, FREARIIERT) &R (REEREORGRE) & D
BEMIIAEE CTho7ond, v L OREEMEITRD
LIl Z L =S LT 5 (Oliveira et al.,
2017),

HEWTITIEC I, ~FEIF R 1458 D 10114 Z HERTHY
(CRRREL 72— D H ORI T, N—A T A VHFT
VI IERRE ) & SRR BV 2GR D 7223, #it
WY 22 BEMEIIRE O D IVR Do Te LI LR D,
N—=2 T A VTR 72EE & L)MT > TR
Mo T EFEN A BT A v &l LIGE I35
ERFENYGET D LM HE LTV

(Suchert et al., 2016).

—OHOHREFAFIETIX, T v — 7 OPEAIC
B DFAMERIDRE N ERBEBEHEREZD
FEBBREORREEEZ D D I L 2w LT
7= (Andersen et al., 2017),

VLD XD HHim C a8l Lol R, Ak
RE /) & SRR DO BRI JEIC F6 1) D IEDBfR 2
N NI LR SCOSBIN S TN, HEWTRIFZELS
OWTIABEZRO L MAITBMShiRroT,
15 71 & 2R B O BT AIFIE CIED B 2R L7
FSCANIRIBAN S 4L72 28, Santana et al. (2017)
DRI Z L & Oiliim 2 B IITE S TH7an
EEZ BN,

4. KHEZEBREICHEUT HETHR
KIIUSDIEE « AR — DEREREE & PR

RO BIRIZ BT 5 Fealr ODWFFE R R 28T 5,

EPRANS, HRTEBIELE DI A EFED T3
RS B % AT T D DRRGE 2 3R A T S AR
St SAL TV e, HRTEEI T A DN EERAR D
UGEICHIRDH D L LT-D2m, 2R LELE
DRI T oTe, DRH Y LW L2,
Bunketorp et al. (2015) DOEFIT A EIT 725
KDL AFHETIET A OB E < FHERAR
Zn bS5 AREtE 2R Lo &
Mullender-Wijnsma et al.

(2016) D12D/NERBETHT - T2 H DIEE D%
FENTOHRIENITAZIT ) Z LI L > THRED
BAE DA B L7e & OMEDRHER S e, Ll
235, Donnelly et al. (2017) [FKED17TD /N
258444 |2 TIRT DI 3E D T34 W D & (A5 B)
N ZAT > TR, PEEL L0 S KRIES

(Moderate and Vigorous Physical Acitivity;
MVPA) 255558 L T2 b DD, 3Rk

(math, reading, spelling) [IxfHREEZXT L TR
HELS b2 bleholo b HELTND,

FRED3MREIMNT, INFUEAEZ S RIZIr HD
FAL T OHRIEE I ADNEI DO F AR A M) | &
LD EWRET 2 AT CThHD 2 &b
R Tx7~ (Haveetal, 2016),

WA, FHAMAE & 13 LR 72 3R 2 H v
TeWrgEn 2w T& 1. — ORI, KhomS
ERNEN DT DA REMEDR B D & DAL D
INFE G L LToAF%E (Latorre Roméan et al.,
2017), O HIX155E0 5235k £ T8FMHEM L
17 A AT ROWIETRFAEFRDIKET) & &%
BE DD DOIIFIZBEMENFRO Hivd & OWET
& - 7= (Svansdottir et al., 2015),

BRI, AR—2 LB BRI & KT OFE A
TEM Z Bat L 729 b 2fmae 0 v, S IRTEE)
LAV = B A D DPENIRFRN R O i
J1%Ar U TR F2E R S A B 4 JE L,
AT = B A LITHREREH 2T U RIS
RIS E L KT RN & 5 & oW

(Syvioja et al., in press) <X°, #EAERFORTE &5
FERGED BT 5%, Z OB IR I X
NTWD EoHE SO biv/e (Garcia-Hermoso.,
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2016),

LLEDWER R E LD L, FIREEIT AL
TR EZ b DT LT 2280 D 3L

(Bunketorp et al., 2015; Mullender-Wijnsma
etal., 2016) 2HER S N7, HIKIEFEE OB
KV RERIIE 2 UGB S O DN FEMMBEES B L
RONELSH LW E DO ORES (Donnelly et
al., 2017) bW TV, 207D, HIKTE
BT ABFTEIC X D 3R B R OGR4 R
bl TWSBERDH D, £z, FHRBIZEE
L% D RIS TR0 S BE ~ D ER0IR 70 £
HIEE » AR—Y OFER KA TWND ATRENED &
V, ZOT7T—<bEERRBELVZ LI, SHI
1, ERT V= Z A DT & DOFENATEIRC H AR
DIREDFHERBUN R LB ET) 24 LTI
AN B2 R T REME B I DM L TR &
E E W Z D,

5. RNEFEFRBELEERITEIAN=XL

) & FERGR DBRZ BT D A = A LT
DWNTIEA B ARARENL IR TWVDHN, 1]
WL 22D MEPMRAICERSNIRD TN D, HilZ
X, T DIEERE ~ D SCEI TR T DREFAIC L 0
L EWESINTWD, BARMIZIE, AEEFRRES

(cardiorespiratory fitness) (FiEHIE (motor
cortex) DILEL (angiogenesis) Z{EiE L,
W 3 2 i b, B D& #74E  (vascularization)
AUGE LIS BT L EA LTS
(Hillman et al., 2008), ##77 (muscular
strength) |ZHFHHEB X (spinal motoneuron)
DBENEZ D, BN D T 7 AT
(synaptogenesis) iR THL O THD
(Adkins et al., 2006) , FeHRPE & - 3E R OO B i
M2 T D AN =X LIZETLHE TR D
g mo o,

F0, KOZEOLDEND LV, KOZEEDD
S ARIEE) - EETEI D RS RE A RO D A =X
AP OB STV 5, Cheatham (2014)
%, FIRIGEDRBIEREL MO DL A=A LE L
THDHE I TV DR & L TR

(glucose transport synthesis), HiA &AL

)it (postnatal neurogenesis synthesis), E%
I UARGER (vitamin synthesis) @D =>4 "B L T
W5, ZOFMILLTOEY Th D,

PEAEMRUE, S ARTEE AN D = /12 —FI| ]
EWET D EELTWD, FIRTEEIHKIML T %
D, MM A NN~ DR 7 /L 21— A Ze Tl
L, MrEsziedt L, @REkne, s (E589)
AEEZWET LI ENMBN TS (Benton,
Brett, and Brain, 1987),

AR AL, o REE L
RADOHEAEMIZ X0 1S O A 2 e+ 2
EDIHTH D, MIRFTEITHRFEBOE & £ o
7o & O K R A 21T 5 (Lafenetre et
al., 2011) 7=, HREET DT L6 DR
ZE O RELSBRDAREENEZZONTND, &6
Wi, ESIENER = U U RZ SRR O A %
A SEDZ ENMBITWD (Boitard et al.,
2012) 7=, EAEHUICIEH IRTEE) & A DM AR
DT A, € DIEIC & 2 B RIHERE 7 SE AT
DEFEIZDRN Db D LHER S TN D,

B I URBLIE, HARTEEI E X I DAL
TRRAMEREIC T D LA LTS, EX I
DR ZITFESFEDIK S (Nassar et al., 2012) <
e A Z ARV v 7 v Ra—24 (Van Grouw
and Volpe, 2013) &RHHT 25 Z L3N TV D,
v H X DTS Ok (Brewer et al., 2001)
Rtr b= (5-HT) HlEIZERL WD

(Leonard and Myint, 2006), & v b= 35
DEKIEBOHIE 2 HE L TRV, £ OEZ @
U CRBANEENC B L RIFLTWDH EEX LN T
V% (Olvera-Cortes et al., 2013),

TOMICHREEMEDH D A D=L E L THES
NTWDHHEDIE, A ML AEEAREE (stress
& %AW E B R

(epigenetic modification synthesis) & 5, %
7=, Magnetic Resonance Imaging (MRI) % H
U /=Ortega et al. (in press) DOHFFEIZ LV, FEx
72K )13 3 3subcortical brain nuclei®JF & Bif%
LTCBY, @K A DAL (accumbens,
amygdala,

reduction synthesis )

caudate, hippocampus, pallidum,

putamen and thalamus) O3 K<CHE/)N & B L
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TWHZ EZWAMILTND, FTH, AlEENE
DARINIMAERAL O R & B L, 42 ) 1I3MGEBAL D
i/ & BT 5 & ST D (-l
WEMEAL D ZALICTERE L TV DD
brain-derived neurotrophic factor (BDNF) 734
ST\ D, BIORZETIE, MR ORAR
EBHETVVT A RBNIRIMOIKAE O EHE
(grey matter volumes) & A & 72 B 2R L,
i 1 & OBIEMEZ A2, =D ORGHNT (FirES)
ffi 2 E By B
(supplementary motor cortex), Ff) & E4f
IR EMAR DO BN b L DRE L H D
(Esteban-Cornejo et al., 2017),

SO, BATEE LR - P OBROm A
b 2 TV D, FIREBINER - B
LC\% &3 29 (Vanhelst et al., 2016) (3%
<, F7KJ)EFatnessD i 7 3R 7] & B L
TS LR HE SN TND

(Cadenas-Sanchez et al., 2017), 51, HIKE
B CHEE), B D VIR S DA F AL 2 E 6D D
DINEWNNCT DREND D05, AR—VFE,
DB, R, NEBFEOMRAREIR LT
K EED TS MERH D LB BT,

¥ [ premotor cortex ] ,

6. £&&

mET EEFNNIKT D B2 LN BTH
DD, R0 BAF IR P RERAR AR LT DA
W BEWNASCHEIMER THh D, AT, &K
77 & SR O B B 520 1T4E9 H W 5 T
KDV ATT A7 b Ea—EZDLEa—
PABR ISl S AT gen 25 w0 CBLR & it %
BELILE A, ABBEMERT) & F 3R ORI
WEgE, #R1T A DD X 5 72 fERIIR D) & 23K
FROBIEMEZ 35U CUIHMEBIAFTEIZ B T 6 3R OR
WARDBEND EBZ bz, ABREER LD
FERERTI LIS N D ), FlkIE72 & 2| 5 B OE W
WRELSH I DICHED DIVENRD D, FHZAARIC
BWTHDOEWIFRIX1I DA (Morita et al.,
2016) IZRHNTEY, K7) & FEBEICET 5
B ORI Z ARF 0 HHE L TudieiFiudze
BrnwkEEz b,

7. f1&

AT SCERRL A B 7e e B e (B
e - ILEERE ], ISR 526282188) 5 KX UM
HRH AR AR B PR i 2R gE. (PRI -
LiEess W], FREE524650379) O—f L L CEli
ST,
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