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AN A B — e AT B . B 90 H “Alltered Structural Plasticity in Young Adults after
Badminton Training” {4 T “Altered Structural Plasticity in early adulthood after Badminton
Training” . ¥ 5530 HE 1] [ “adult” 5N T “early adulthood”. ¥ W bR, “FSEER”. “4 1118~
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5) HEFRM: “Altered Structural Plasticity in early adulthood after Badminton Training”

6) JLWKEEA: “early adulthood”
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FERS P R BRI 2R R T S RS20, 5O 1 (ELIX Ui [X 454 () 22 S R IR D 51 kil 2 R
A GER AR T B, AR TR RSO R X A AT T AHRAE G B “However,
these cross-sectional studies failed to exclude the effects of nature regarding their differences
between experts and novices. These findings cannot fully explain the role of sport experience in
brain plasticity.”2A T “However, these findings cannot fully explain the role of sport experience
in brain plasticity. It is still not clear whether these differences in brain structure are due to
training experiences or innate differences.”. T I, “TECHH LS — BIIAR B Ak . HAA
FEIRUTT -

1) FER e {RIX LG X 2548 1) 22 SR VIR I 51 A0 =2 R AE 25 /A TR BT S 8010, 14
ARATH,

2) LSRR 4. “However, these findings cannot fully explain the role of sport experience
in brain plasticity. It is still not clear whether these differences in brain structure are due to
training experiences or innate differences.”
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AN ARIZ B OO (23-27 %), FENL T BRI AN IRAL,  Seaedl 2 12 o 1) oH Bk
BN, FIESCREE A <A group of young adults without any professional or amateur sports
training were recruited and randomly divided into the experimental group (including 21
non-athletes) and the control group (including 17 non-athletes).” 253 1 “A group of young adults
(23 — 27 years) without any professional or amateur sports training were recruited and randomly
divided into the experimental group (including 21 non-athletes) and the control group (including

17 non-athletes).” V¥ WAR EL 43 D& SCHH EB o bR o 2k . HARFS IR W T -
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2) BEXCHHEHSY: <A group of young adults (23 — 27 years) without any professional or
amateur sports training were recruited and randomly divided into the experimental group
(including 21 non-athletes) and the control group (including 17 non-athletes).”
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Poro BRAL, NG TSR ED R R iR AT T B2, H“T1 images and DTI data from all
participants were collected before and after this training”t{ 5% 1 “T1 images and DTI data from all
participants were collected before and after this intervention experiment.”. ¥ JL <5, “HCHi
Ui S i) A ie o NN S RN g
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2) FLXCHEHSy: “T1 images and DTI data from all participants were collected before and

after this intervention experiment.”
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FOFR B A Uk, ARYE RS S R, N 1 s S o S ALIE B RN R o R R
FEHHT T B2, 0, ¥ “Behavioral researches have demonstrated that elite ball players
perform better in visual motion perception tasks than non-players. Brain imaging studies also
found that the athletes engaged in ball games showed different brain structure and function in
brain regions associated with visual motion perception processing based on expert-novice
paradigm.”c{ % 1 “Brain imaging studies have found that the athletes engaged in racquet sports
showed different brain structure and function based on expert-novice paradigm.”. #“These results
may imply that badminton training may improve the visual motion perception ability and increase
the efficiency of information transmission between brain cortices and spinal neurons.”B&f%, J
“These results may imply that in early adulthood, the gray matter and white matter of the brain
have a degree of plasticity.”. T WS35 — B e — B 7k . BRRsen .
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& Schlaug, 2003; Gong et al., 2016; 2017; Luo et al., 2012; Park, Lee, Kwon, Lee, & Rhyu, 2015;
Wang et al., 2013; Zhang et al., 2013),
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(Draganski et al., 2004). 5fd7il%: (Baeck etal., 2012) = F#ilIZ (Rogge, Roder, Zech, &

Hotting, 2018) AefE AL Rl AR5 M) Bk ThAE . W1 Rogge 25 N\ (2018) Xl A 43 73k AT 12
FETIIGRAITBAA I ZR AN, 5RA ISR EEE, AT IR 25 )~ e Jde . HAS5H0E.



i REA E RIS B A AR B X CUR e A 2 BB Z S JE4nar e J= . i Eab Al e
RTIRI G XD [R5 2 RN, SRR B . X R ARG I8 3) 4 1 2 B8 i N\ i vl 48
P, RRZ, RN UIZRE 1 o8 BN i 25 76 AT BB AT SR AN 2

SRIM, XHHAZRIZ B 1R M Fe 45 R, 2RI gl n] R B B NI S5 B Dhpe .
TS ThREWT LRI, HEERZ ) A /MK ARIE (amplitude of low-frequency fluctuation,
ALFF) KT#F, & LTint ALFF /N F#F, 7o TRt FC KT8 F (Dietal., 2012).
FL A AT 75 R BTE LG P B BR LR ATRS , PIBERIZ 3l AL CL gy (B st 1 %)
FANSE K R AL R K TARZs) 7 Ain et al., 20100, ZWE 1L 1A]E ) RIS ,
PIEBRIZF) S5 R R E] ) N2 BRI/ TR 3 1 (PR DA AT it () FR AR AR R 1 30
H1[E) (Hulsdunker, Struder, & Mierau, 2017) . {1452 DI Remf 7 R IMAEAL 0L TREAAE 55, P&
BRIz g IAMIE e E TR s i, B st & T3R80 51 (Wright, Bishop, Jackson,
& Abernethy, 2011) .

TEGERITTTH, Di A (2012) RIUHIEERIZ SN 5 /N T2 RT3 F. 1R,
sKE, BRI, W (2015) KIHEIRIZE) A EEAAA N b Jeaqiml A MREET R A
BBl ZE AT AN R 2 R AT K AR RRR TAEIZ B 01 . TRESESE N (2014) LU T R
BRiz g RAEEIZ B G I B 22 5, R ILEEERIE Bl G Rk H [R]85 ) 5 1 4> 0 (fractional
anisotropy, FA) & K TAEiZsh .

A2, FIRFFFI AR R TT, (HIXEei X D) fe B g 14 1) 2 S I R4 I 5l iR it & R AR
AT FE, MR A Bk, AR Tas R BV TR R AT R T e
PR, ARFAIRIE B 52 75 BE S e A i 2546 1R T SR PEATI SR AN T 4

BT T 120 A0 REER I AU, RIS R LR G M E i s AR & 330 7 =, %
TARE O PR el 25 Bl A I 0 KUK JEH 4T 2% (Chekroud et al., 2018) . Ti12HE
BRIZ R EANGE R Fizshz —, PIBIRISEHNER 2 200, SR THE A%
CHRE#), 2015; Xz, 2018); IR, AHXTHEHIES), PEREIHX A, ME
(P AR B A 2R BRI, T AT R 5o DR DL B BRIE Bl N B R AR 1S (W12 sh & 7
X SO i o] S8 1 () s B L IRl P L 4k B SR AR S RS

TR, AHH 7 & 7E LA B 3RKIZ Bl 991 25 52 5 I H K18 B 1 2502 75 0T DASORE AR B 0K
W&t o CET- TR FE T, T T (15 B AR DGR, T oLt ()i ml e 82 AN B T Tl AR s
T T 1) 3ok K AT B85 BOEE Vg 3G I AR 43 2 AT SE (1 S B0 5 5L, 53 AN vT R AT
U5 RITATATE N B ARFTOR TP KB BN 12 o, —Reaii R R B 12 B BIIIZRRE 51 K&
I GAH S X (145 #0224k (i Draganski et al., 2004; Rogge et al., 2018), /& 12 J& (i AT
DA 5 KRR 55 i 2k A DRI 27 A0 52 2 2541 AT e r= A (R 1S 5 B A R e T v S5 I R, 0.3
Y 90007 2 R AT M o B 7 LA TGz Bl g B > R K 25 AR ik, B AL s e Be 2 A FR A,
SEEG BT 12 AR BERIZ s, SRR IR AS A TR M AR B iE 3l RRR
JRA AW S, SRR T PSR 7 S A w5 i 1 5 A AR R R ER sk B R (diffusion tensor
imaging, DT ¥, A 2%ME (voxel-based morphometry, VBM) FlJEF-18 ¢ (1) 2% 8]
4tit (tract-based spatial statistics, TBSS) 751243 5|25 5L P B ERIZ BN 28y 51 kS AR 2K o A4 R A
R AF4E FA . 1RYE LR AL, 1830 AR AAFRE B FA 3R TaRIE3N 5, FRATT
. SEBRA R BRI G, MR FRI 0 FA <38, B TP B3RS 3 0 bl A 0 5 4%
FAMAE B BE 5 IZE (Hulsdunker et al., 2017), B, JEIRIE IR AT A6 FIRIZE 5h %0
AT R DX R AR R AR A, o A AN R (R RLIZ B A0 S0 8 BN X, 17 HR B BRiZ 3
BRI AN X R Th g B35 AR R T-AEiE3h B2 Qin et al., 2010; Hulsdunker et al., 2017; Wright
etal,, 2011). Ub4h, WHRFIZF)E T 00N T RE T2V I8 1 P Bl A o 45 R4 AR A (Wei &
Luo, 2010; Wei, Luo, & Li, 2009; Wei, Zhang, Jiang, & Luo, 2011). &1, FAMEE: =23



PIEBIRNASE, 450K AR X AT B A TRt At =,

2) GECIHER

“Brain imaging studies have found that the athletes engaged in racquet sports showed
different brain structure and function based on expert-novice paradigm.”

“These results may imply that in early adulthood, the gray matter and white matter of the
brain have a degree of plasticity.”

B 6: £ 22 LB F, ER—NTISLE, Tk BT RA RO E 30—
[[ipuRe
[B]RZ: Af R d fe L K I F D L AR F AR, FRATR 2 Jri i idtAT T =B

D MEHEREERIE, ASEN— AT LI, #SEA N AZR T T4 6 e ihid, Rk,
TEARTAE SR, FRATAE2 J7ig Bl 1 7 «2.3 SPIBIRUNZ A2, SR BERYIZ I T
BfIE) . TIPS GIT AT 7 BARRA, P23 PIBERIIZ In s k. RIBWIT:
“2.3 PIEERIIZ

PIBERNGAE TR AR EIE R BERNZIEZAT, fEARF A, FBERUIZRI T T (A]
NERE =R JH— = B HD, BIR—/N, &8 12 B BRI EERII S aHE = AN
gy, BRZHW R B0, ZINUHEHEUR . P EBERZ MU IR FEA B L R 1)
PIEBKIZSEME Cn, KRER RERDO SidEE (o, ARIEXTF ARSI E BUHBR IR P, AR
FIEALE, FERSGERIE I, AEsEE). X80 RARREE 10 70t
AR, o). N—H, G IR ESERe, ERLIAE, IS
RPENPERIL S, WHEAIERN, aikisS. X —io KAFLE 30 70480, =%, A
HATER. AN —HITHBER . X —30 KLAFFLEE 20 7080 fEi)a —AnEshd, ZInHH
INHFE, BN, BATHRATHEE,

2) ¥g2.2 SEERUAE SN Te2.2 SEER T, RGN XSRS R AR A . T
2.2 SEER BT AR B AR . BARRR T
“2.2 SIS T

SKH 2> (e . G AT Rl gt . K dn] SLIGA/s R 2k,
DR TE] CRTE DD 2w ik AR &

3D TN 7 «2.3 PIBBRINZRE 55, Fr LUK S TR <k &5 F 43457 <“VBM 2347, “TBSS
SHT S “ROL 3 M (PS5 IR BN 2.4 IS5 i 46, “2.5VBM 43, “2.6TBSS 4741,
“2.7ROI 438717 TEIL<2 J7387 8053 () — b i AR s R 5 o

B 7. CE T S miREsh A A S A AR, (HBAA KRR E R AR
W B K 2, WO, TSR 2 BT e ERR T EEER S, RO T E LI
U

IR : 5 RS o A T 2 ) 5B L L JRATTAA S0 AT 5 R AN ) 7K~ IR R 4 22 e o i &5
R ggm, REiR 7ol M) IR E 8O IR IR H BA R GE UGS, T 207 7 12,1
e d 58 B AT . B, KX R BB TR R R R (22, MRYEE
WHot, MIKFERNMZASG RIS TR H%, FATER T REE, A
A RAE NI I 7KF 22 5 2 ORI G R SR . FLIR, A S-Ia sl 2k 51 i 45 44 m] 28 1k
HI K& 7C (Bezzola, Merillat, Gaser, & Jancke, 2011; Draganski et al., 2004; Hamzei, Glauche,
Schwarzwald, & May, 2012; Jonasson et al., 2017; Lakhani et al., 2016; Reid et al., 2017; Rogge
et al., 2018; Taubert et al., 2010; Tavor, Botvinik-Nezer, Bernstein-Eliav, Tsarfaty, & Assaf,
20190, EE EAFELNBARIL 1A ER, B O IR 1 sl A B IEA IR .



an, AP BRI F SRR — L2 31 %k, Roggess A (2018) %L 1 12)# )P4l
S5 PRSI HEESR . ARSI S 2 R 23R ) X B2 2 )5 B (R 5
RICPEING G, W EEE. WG KE. Fiw K E. Bbim. J g B 5 2 e
By, BRI AP AT AT A . Bezzola® A (2011) X4tk 47
¥1149.82K (M /R KB BN, KIZRIG, TARIECE XA BUATRIG I, 3% 55 SC & W3 0
B ARTE W SR AT AL S /K FREATAE T 3k . DraganskiZs A (2004) 4kt /7 =4~ H i =5k
HRENZR, 25 RIS BUR FRTRIG N, B B I 1 AKF#EAT AR R . BT,
AW R ARUE T R AL B (B DI, A 2 IR IR S B A 7K AT R0 i 45
FARAL = RO o TE LA IR B A IR G — B, Rt k. BARRR T .

“ffE, EIRASICHHORBANL B T A, (HRAR T AR I RIRL E R .
BRI TR, A5 NI KF 5T B AAAE AR OC . DT 58 IR 5 FEA 17K
SPAEISEN 51 R G T R YE - (Bezzola, Merillat, Gaser, & Jancke, 2011; Draganski et
al., 2004; Hamzei, Glauche, Schwarzwald, & May, 2012; Jonasson et al., 2017; Lakhani et al.,
2016; Reid et al.,, 2017; Rogge et al., 2018; Taubert et al., 2010; Tavor, Botvinik-Nezer,
Bernstein-Eliav, Tsarfaty, & Assaf, 2019) . {H&, TATARETEEHBRIELM JI/KELEZE S
GREI RGP VERT, BRI, ARSRIG T TRSE6 N 4% i gl ) 2 g .

B 8: 5 DTN, 7 F1IHH FE A1 5 41 B AR B 5 SC AR 1 5 43141 7 1
[B1R7: 5B o R L KT SR L ARTAE SR, FRATARI T8 BE B0 3 51 ) 9 S04
MEE . TEH<2.4 WS AR s 78 . FRRR W R

“T1 INALEE 1% FB6 B2 [ 98 /81 (gradient recalled echo sequence, GRE) #R757.

B O: B 2804 KM, WRERVIEEAEL, NiZH—MELREREKE, ARSI
e, HBEM.

BIR: AR RAOE SR 8 T ETWEMRBINZRIE R, FATHRE 2.
K 4 f2euk 7. it ER
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seeene FHHRAA TNERE
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el seemees JERA HNEER
. oasf —— TR ANERR
T 43| CRtti seomes THERA E IS
e

41 } . e T A EROHTE
' \ s o TR ARSI

20 — i TR
37
35
B =gl
E4 4P ROIsfE X HIRDIFLEH

UbAh, AT HEBRETI B R, FRAVEIN T T E AR (W jE— IR R,
W IE A A E, SHEMBHMT SR, %4 R ER MRS B8, BT

“BHAE L: BT ZE TS

B ETIE AP &, S EIEET SR, %45 R E R R g 8, BRI

(1) IRIFARFRI T 7 22 53 BT 45 2R«

Sy FRE S 2B R B Ze 5 B RTIIAR R E R AR B, RESREG A . R IR )i
UG X 1 5 AR RGRAT U7 2008, S5 EoR, A2 FRLrt: WAFNZES RE (F(Q, 36) =
45.59,p =0.000,1>= 0.56), SZIZH (0.26040.003) %3 E T-AI R4 (0.23420.003). M~
M. PRSI 853 (F (1, 36) = 46.18, p< 0.001, n°=0.56), SZUZH (0.32740.003) &%
m TR EZE (0.30140.003). ZEfih Al PRALJRIIZER R (F(1,36)=49.91, p < 0.001, 1=
0.58), sLEGZH (0.39340.003) 3% AT X HiZH (0.26640.003).

ZAE RV, EEH T RIMZ RS, LMD BERIIZGE, A R AR R AT
HR R AR AR AR 3 v T MR A . i R B T 22 e e SR80 R B BRI T T
B

(2) B FA W7 Z 0 a3

3 AR P 5 s BN b SO R T FA YRR AR R, SR R R A i
06 DX (4 i 0 FA HEAT B 07 22 53 4T, G5 R B, 7o 3RS TR P 2E S 22 7 2 2 (F (1, 36) = 21.07,
p<0.001,12=0.37), L4 (0.66540.004) 3 m T-XIE4 (0.63440.005). £ NIESFIHL:
PRI 53 (F (1, 36) =22.53, p<0.001, n°=0.39), U4 (0.68540.003) &E & T
XA (0.66220.003). /& bjithtiad: PIARNZEREE (F (1, 36) = 17.62, p < 0.001, n°=
0.33), SEEG4H (0.63940.004) &3 T X4 (0.61540.004), A7 Lltiiet: Widl /eI zE R
2% (F (1, 36) = 30.10, p < 0.001, n° = 0.46), SZu#H (0.593+40.003) &3 7w a4
(0.57020.003).

(3) Bl RD WithJ7 Z 0 Hr 4 3

3 AN P 5 s U E T e T RTIN RD AR P AR &, WP SRER2H . % R 2H i
0 DX (4 i W RD EAT W7 22 50 A, G5 SR o, 7 B8 5 e - PR AL G DN 22 SB35 (F (4, 36) = 17.72,
p<0.001,1°=0.33), L4 (3.87x10746x10°) HE(L T XL (4.23x10746x10°). £ N
B85 I WZHJE I 2 53 5 (F (1, 36) = 13.62, p = 0.001, 2= 0.27), S 4H (3.73x10™44x10°)
BEMT AL (3.96X10° 410, & FHUE: PAEMZEREE (F(1,36)=593,p=
0.02,7°=0.14), SLIGH (4.47X10"46x10°) BFMLTRIEA (4.71x10737x10°). #7_FT8UH



ik PR E3E (F(1,36)=12.64, p=0.001,12=0.26), SZE4H (4.50x10™+4x10)
BEMT XA (4.77X10"45%10°).

(4) A AD KI5 25 W 45

G A UM PN 3 S5 PR OB FO T R AT I AD VRN AR, P SEEGA . X R X
G IX ff Je i AD 34T T 25000t SE RN, EIXEEG X A, L R S A T 3 2
(ENFESGR: p=0.106; A NZEE: p=0.140; & L. p=0.228; A EWdE: p
=0.165)-

LSRR, AP T RTINS, S4B B BRI 25 S UM A FE S IR U O et
1 FA B m XA, S Das R R, b TRl ER S, eI BRI g E W
PN B I XU ORI RD SR T IR4L, AD Mixt ML R 25, £, ik
ZEL U PN B . XU _E U T FA B 02 1 RD R 51 RN . 1245 SRR A B 22 0 b
SRR F, BHRERRIIG T A 2. >

B 10: EXXCHFH—AFEREE T IS TSI o EES, VEE X TR & NAZ i
IS, WREERIAZTIANGHR, EZRANE, ZRHIESE 5 NG, B R 45
AT KRB

Bz JEH RN FH T K ERE N B, AT AT E &7 TR, MHrE
ARAH LS RE sy, BT ST T EFRR, PR 51 570 b mE . ik, K
Tk A 7R IR & Rk, R AE el E S g HIEA#HT T1B8. W, K4 o
W HER o B = B b P B BRIz sl 2 — WA & FE I TR L9 ot itz 2, A 2 dr ek 1A
123l BT FE R B RSB ER s . GHAT RS P R 2L, 2O P&
BRIz g e — WA e FE I TR 2 R0t HitEas 20, A0 TSI BR () v& i ssO0h i 45 EE SRR 8 OC 8, T
Lo At T A Wia 5l BRAES T B4 DS IR I I Bk v i CHEAT A D JE R
HE”, B4 L B RS = Bob <t N BERIEF) A R BRI TR HERG R B2 = T IREsh i
BT TN TR BB 3 oL R U aE LT e sh i EcH T, P4 g
o35 = BRI bR AR . TR WEARRR T

D 515 &

X TR R AR R A A E T, NS RE K A AR . IR O M AE
PRI RELEE T NINTEE L AT DRI B 59U, IOV R FE . iR
CRMUFE SRR Lsah it Bk RS, FoAa 5L lB Re i L 2K 1 I 25 46 5L D g A
HFAEE A R BT (Abreu et al., 2012; Bishop, Wright, Jackson, & Abernethy, 2013; Gaser
& Schlaug, 2003; Gong et al., 2016; 2017; Luo et al., 2012; Park, Lee, Kwon, Lee, & Rhyu, 2015;
Wang et al., 2013; Zhang et al., 2013).

X N BEAT I B 2R 51 G T BB LR B TR R I, N AT 3 AN H IR B )I 2R
(Draganski et al., 2004). HtdiilZ: (Baeck etal., 2012) 5°F#7i)IlZx (Rogge, Roder, Zech, &
Hotting, 2018) REMS AR A MGZE B ThAE . 41 Rogge 26 A\ (2018) Xf i A\ 437l AT 12 &
PAEFINZRABAR I R I, 5T ZRA LU, ~F ISRV SR e P e i mr, B S,
A EERN B BAS B FN AR R X COnA e & je )2 30 b e 2= ey j Jz= A R ya A e
AT RIS XD B R 2 R FESE N, SERz A T B o IX SR ARG vh (A8 B 48 2 eSO 1 N i v 28
P, HS, B3I 7 oo N 46 i T B AT IR ANTE 4

SR, XHAZKIS S IR A 7o 45 B8R, Ha2Kia st ml se s B s NI 5 A B D RE . 4
B S ASTIRENT FU R, HIEBEKIZ ) R /My ERATHRIE Camplitude of low-frequency fluctuation,
ALFF) X T#F, & BT ALFF /NT80 T, 22 BT A&t FC K T-#7F (Dietal., 2012).
P A B TC R A WG P B R LU SRR, P EERIZ 3) AL CL By (B A R 4]



FANSE K RIS WlE R K TARZs 7 Ain et al., 20100, ZWLE 1L 1A3E BRI ,
PIEBRIZF) S5 R R E] ) N2 BRI/ TR 3 1 (PR DA AT it () rR AR AR R 1 30
Hi[E]) (Hulsdunker et al., 2017). fT55 A TIRERT 70 R BLEALE TS, FEBRIZE) A
E# RS TAEEsh i, BB BEOE W& T 9E2 8 51 (Wright, Bishop, Jackson, &
Abernethy, 2011) .

TELERITTTH, Di A (2012) RIUHIEERIZS) 5 /NIRRT 3 F. 1R,
sk, RS, JEI (20150 RIFIEERIZH) 51 = BAEA M b Jemi =] A MIRE AR ] L 2 N
BBl RTINS AT AR AR FAR THEIZ 8 01 . TRESESE N (2014) LU T K
BRig 3 RAEEIZ 20 L I R 22 5, R ILEEERIE Bl G Rk H [E] 9 25 ) 5 1 4 0 (fractional
anisotropy, FA) .3 KT iAEigsh .

HA2, FRBF Y ARE 7T, (FOX L X ) e sl g #1022 ot IR 7 51 Rk 2 R AR
AFEFT R, WA AL Bk, SRR SR B A T 7 0 AT R T —
PR, AHFASRIE BN 52 75 BE 8L e A i 25460 1R P SR PEATI SR AN 2

BT R T 120 A0 REER I AU I, RIS 3R LR A M E i s R & 3230 77 =, %
TARE O PR el 25 Bl A I 0 KUK JEH 4T &% (Chekroud et al., 2018) . Ti12HE
BRIZ R 2 EANGE R Bizshz —, PIBIRISEHNER 2 /200, SR THE A%

CHRE, 2015; Xz, 2018); IR, AHXTHEHIES), PEREIHX A, ME
(R AR B A 2R B SR AEAIG, ATAT R 5o DR DL B BRIE B N B R AR 1S (W ig sh &
X BN i o] 8 1 B R R P L k2 R SORIAE S U

TEIE, AW T 6 LE LRI B BRIZ Bl 9] 25 22 4 i 4 e FA 2802 Bl 25 75 T DA AR Bl a7 3
BRI Z5 18 . fET TR FEr, TP K i) i B AR DG, TPt (Al i e 82 AS 3 T )
ROAE s T ) K T e 5 SO v 2838 I AR TR BT SE R SRIR 25 R, R AME T RE
fETFHOT R PATHE N . ARFFOET TN B 12 A, —RSERTFa kBl 12 A Ik
RE 51 A IR i [X [ 45 #4948 4F, (40 Draganski et al., 2004; Rogge et al., 2018), —Jf& 12 JE
I AT DA s oK R FEE 2 S IR S 25 R0 A2 20 25T ) e 7 AR (R 4 2 5 R AR B A it 7 S5 301
G, W T T M RIAT . BT LUCIE g & IR IR = AR R, B R SE G4
FXTHEZH, SCERZHEAT 12 A RIR BRSNSk, 0T IELELE SRR A BEAT AT T R A
1B, DRFFIEA AT 25 YIGRAT S, X T AT 25 i g R Aok ik 2 R4 (diffusion
tensor imaging, DT ##t. M &M & (voxel-based morphometry, VBM) F13E T iE i
K256 8t it (tract-based spatial statistics, TBSS) 777243l 52 1 B BRIZ 5h 48 7 51 F i 2K Jt
PRFRR A4 FA 17840 . AR3E FRBE T, 1830 A A RARFAER F i FA 3K T3R8 30 7,
BAME S : PIEERINGR G, WRBARFUR AR FA 380, TR BEGE SR E X R 2430
BSOS BI04k (Hulsdunker etal., 2017), Rk, JEBkizshR T HE s 5) 2405
A RPN XA 25 AR AR AN o A AN [ R LIS B A0 5 I ) B X, 1 HR B BkiZ 3 5
FIAX AN X A R R EAE TIEZE8 i Uin et al., 2010; Hulsdunker et al., 2017; Wright et
al., 2011). hAb, B 753K BI3E 2075 T 1 Th g T S 1 A8 1 A4 Bl 2 fidi &5 44 1) 224K (Wei & Luo,
2010; Wei, Luo, & Li, 2009; Wei, Zhang, Jiang, & Luo, 2011). #fitt, FeAi 1B : HEIRIINZ S,
SER R AR AR A R X T B TR AN A A,

2) WRHER)

“TFEBRIZ B — T = B A 20 Btz 2, A58 T BR (1 7 Hh o R Afs L2 3E
OGRS TR T AEMIZ BN . BT T B R DR TR I BRI 9t i GEEAT L
T e EE

“EL P BB S R R U RE 1R T HEi2 3 A B0 7



B 11 e i — i, HRF N RAET AR R, B REE I
HE IR . Z A EAERT —Rarh O3 &, R L.
IRz : JEFBIFHFR LRI E RN FEHHI, B TRAOHFEMRRA Y, FECER AR
fifE e, FRAR AL ERA R FE AT IR, XTRRAL B B BUARR R B E FA TR
J& T 5FRA R IIE R K EIR . IX—FaHr, JATHIG N 7 — L8 SRR N Jo P A 1A K
Ji T B SSUERT 58 (Thomas et al., 2009), B E T At HTERE . (VE <4 WHE #7288
BUbR B A8

o, ARSI, RN BUARRA . Bl FA fEAdr B OLE . 585D
BT UE N % (Ge et al., 2002; Kalpouzos et al., 2009; Pfefferbaum et al., 1994; Sowell et al.,
2003). HK, HTHiFF (Lovden etal., 2012; Thomas et al., 2009) & L B8 217 S it 11 Y
MR B IE GEBIGHAREEZR), W, Lovden ZEA (2012) S AEH-#AHA (20-30
) AT TR 4 (B8R 50 2, JRIZR 42 O WM SAIZR. SR KL, R
EREE TR T, ZEFNAZRIEF R TREIS . Thomas % A (2009) Xf1-3%) 32.5 % 1]
TR, AT 7 = IRER I, BB G A E kg 2 A, ERE, A A
HATARM I 38 RS 58 =k beg 2 J, 7esb ), ol T — ok ik 25 %8,
3L 6 IINAZBN IR GRMFFAES ). SR, ELTTE B, RS 55 A
A L IR 5% B 2 3 R IR T o DRI, FRATTAT DA B b HE I AR SIS oot B K AR . B
JFA TR RBUE R R R IE IS . HeAh, AT REAERPERAS B 3, 34T
IR 1«5 S5i080 73 e Ja — 0P BBRIZ AN AT AAE — @ FEFE BRI BN IS 2 4 A0 IS 471
I, R H R AW RPN AR, BARRR T

1 Wiy

CHCPIRATR P, SCERIE M EE R 0 FEZH N S5 A AR Ak, S8 Fa oho IE ZH 3 [l AR o A
MR BRFATRE. X —IRATRERT & KR4 R A . REM AR, MER
0 ) R Jo A ARAE L 28 L 2 B R K B TG T R FE (Ge et al., 2002; Kalpouzos et al.,
2009; Pfefferbaum et al., 1994; Sowell et al., 2003) . #Pfefferbaum&E A\ (1994) LL1614% il
TE3N H 2708 MR AN NHE K, MR AR, KIKTIATRTEA S IR 2EE, ZJ5HFE T
F%. Tamnes (2013) Xf4b-T & & JHIKI8-194 H il ) K B AA R #EAT 1 2.64F (B R, A5 T
KA SR . AATRILYF 2 2B T R 1%, 2050, N FEE 2 RN IXAERR
AMUI o — T2 5 [ R AR 4R A A AR TR AR BT TR R B, R B R A B R, 0
R B B B 5 FALE T /D 4 fa BHIA 2 5 R AR, 50% (1) B 5 il R AR 25 7E20 %5 1 A7 12k 31|
i, SRJG 2 N (Westlye etal., 2010) » BAHHERENE, A T TERE, 155 E
PEREN, ARG & R FRIA B it 22 B /KF, W, Lovden®s A (2012) BAAFE#2 N (20-30
L) TR, KIHS AN (42K, BR507080) KIFHIZE (FE AL 3
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