SPARK

Exercise and the Brain

BT T A e Pl e 20090 B
Ridiaaicree . R, K8 HEGE Sl

EICEXE

o Ve R 3 & i

W A B Rl e
EESPARKH RI@ A
Wb LR e Al

Pl - e | ok Fades E“-«

' e
(R P« i { Erie Hopermian
il o

. g R
- B

=ES
EE

=

il TR Ly, W af LR A
o N F RN

- )

; LA B iR dt



1Z B MUE K

[ ] 4% - Tmilh F

R E

#L A R AR



RS B

AASACHR AT B ikt T 2013511 A H ik

VEG 2 BGE S 0L (Cheers Publishing) fEHE KRG (MBIX) HFRRAAT (BRI
)

WU A AR B 5T

F544: BENHE KK

. [3£] Ay - Bl BRE - BRS
7H: 239000
EM: 29.99% 75

Spark: The Revolutionary New Science of Exercise and the Brain/ John Ratey.
Spark ©2008 by John Ratey.

[InV{Z: 209993658, %%k A5H T3 )
FVEWAS AT :njdy668 (ZFR: BT iRk
TR IIA6A 0 B A5, 104 B 24E R 51 15,
15 AR VAT E O A R )

20N Ig R4z fl, 16 A2 g RA, Ak, W%, X
f,ﬁi%u&%%i%ﬂ%%ﬂuﬁﬁﬁ%iﬁ
£ o

InRT AR B AL ERAAT DL 3R R E

IR T L AT

FIOER 710 AL B4, FEARAFEHE A DX
IS EEHES !

F 35— B[] ] !
%T%%%:~4%&%ﬁ%%%?%%%%ﬁﬁ

7,
AL AL HAFE IR R — i 2 !



AP RAR— A P AN AR L
[FLH B AT EK: njdy668 (&Fk: BT iRk
79)



i AR

iashy ety

M N

SEWWEﬁ&ﬁﬁﬁ»ﬁﬁE%Eﬁmﬁﬁ,ﬁéﬁﬁ%km%
#IEERe SeEE S . T 5 RN ThRER B s . 1S,
(EzhdadE Ry BT 160k, WEIIERI0MIES, EHA. T, &

o S VA A E X XAT

Hamaid 1277 AMiid 1602 374 Kigsha AR IE, WA b A4
A S B X BUNE R BRET AL, REA A A G
CEO. il 5 T PA S Ak B A RS o B A5 FIE PR 2 At A 1

LA IS b = 2 e R 5 LR TR PR 22 N R RRE S, Bt
2 1 IBBN RS IR IS — R A RIBEAG A B, X LA R AS B4 I
AR BURPIEBN . FRIEAE . RYEAE . ERE . VERE R b b
0 ATy CERTT R » 5. AAMRAESEATIE NN, B3



RESIRTT LB M N B IE RS DA K %2852 2 Rl . 5 L R I
(Gashtfid KD Edt—BUEM, Ry AT EEHIAR 5 T By
[, B3 H R GANAR 2 —FELT

20124F, EEMEMHR P2 (American Psychiatric Association) %
THBEN N IELE SRR TT A —, XAREERXNMRFHL ) B4
KA VAR BRSO . ik, BRI RASIRCERIM, KEZEMH
RSP HG (CDC) st AFESHr - %% (Thomas Frieden)
TRMEE, EFRRFEIECRIHDE7RIZRN T, FAERRER Z B4
MNEMRk. G ERA B aRR{EFE <1 (United Nations Global Health
Conference) b id 7 i, IEAEMRA A AR 7 PIE IR 2B ,
HILEIF AR AU e 5 TR 2~ 7 .

ERE I, (EahdudE K FF=E T B CE KR, 5l
KT HE RAVF LT ——3% ) LER)” (FFK, BOKS
D ERZOIH 22— XANHEBUP AR %, HRZik4 ~ 1080
FERILEZS 5RAMD =K. S48 NRIEEEEs). HiT, £HE
FUINEE KA 29007 24 REK 7T BOKS I, Tt 21201 344 JiK 34 in £
75051 . RE S —RIKEUR - BEL (Michele Obama) 7£HE H
T LEAERE BE ) |, BOKSIHH LA R HAth =AN i (GEsh i
KB Ja KRR H Z 2R . RS, AR RR XA S 5
FHIfERE, B PBOKSIH KK . BrEMizsh B LE K152 K
J&, AMBEEZ TSN E R348, Beib ] A Fn RS AL A K&



J&, X—BSAENR3FA, REZRNGIL A F KT SCRAMERE .

EESMBUFE RBAEE & Gashiod KW IREMES, £
AN, FRADAT T N SIEBE R E T . FRIE5 10 B E 8 - H e o
(London Olympic Sports Legacy Foundation) &1, #5Bhfth 4] 2 =
RIASLEAL, RIS E s 22 28 M. FEMM, FRABAE 1IN EUR

iz%5)Z5 14> (Council on Physical Fitness Activity and Sport) []Ji
5, I EHRCAEERS S (HealthCorps) IR A . ERKE SR
W21 (Dr. Oz) #EEILLERONIERIIIAZ, H RS — R
e JLEE . FRIGTE D [EIR 2 M PHAT 25 B ) ) R 5%, At AT DTS A5 BSR4
(IEahdius KMy $RH IS, BRI RE R EEREINEY, &
VARG R TIXFEREZR, IER T BT X EHrm, 4
A THE B N 2 RIS Bl 0] DR = AR AR BRSO IR AH SR R . fESE
CIZFhSuE XM AR 2T H LR, W RAR 2 ZRABUG AL
H, WREE . INHEITH (Specialized  Bicycles) ZFZHAM S 5 H
Hi,

F
mt
i

A

M I E [ 4Bk

(lashefid KK X #E SR Qe 7 eE AL, £
MR — L2 [E} X AIX, XA R R SE s gl & ) 4 [ VR
W EFRE, HFEEHCR AR R BER [N 1 — A/, e
50% PA LU R 45 F 1 S AR B AA B iz . 56, LR AL 138



NMBOKSIH .

(23N BO&E KM 2 H BB E H AR FRER SZRGE . 76 IR )
HAWIE, RIFSTHANBE DR, HES KRN EE .
B EARIE AN A AT O R ZAIMRER, FRIEJvAE B 1 RE e AR T

eFW . HAl, HACHLRFTFRENS 58 BOKSHH Y. Fid
XeibofA & Fl M A RIJFABBIXANTH, 252K — g 2 Py
Jijip

EINER, HERZEHMEED, WRNEREERNTER. &
i, fEZBZHPHEFEMEES KRS (Youth Fitness Conference) |, K
AR T BV . AENAHE A M RIS, BOVE LA U DL
AR T IZEl. fEFRIEE . ORISR . MARE A M A
&, (IEshdodE KW W VARSI SIH , IR 1 SCRFR
1, wEEEENZ TR SMERBBIEL, (B3hdug R
) RS FERERED) 7O E . RS AE, E AT
(BBC) MITAEARE ~ERELSEMATIFZL 7MLz, H
R Lk A B /NS PR AR T I N BE 2 AR B (i B 5l i3 52 szt
11 T MBI THE .



iggh, HPEE O iR

ﬁk%%ﬂ,@ﬁtﬁﬁ%@%,@ﬁ%ﬁkﬂﬁﬂﬁﬁ¢mﬁ
o BAMPGANIBIRER T A0+ ke T LAGK g, A1
T AHERK (endorphin) o S, BATTHLAKBL KN4 FATTCo 5 o PR 1)
R s ERAT R A T R IR . M H, 1BIAOT B R4
i, AT OV E BN G NRIIC . SR LA g O i Th e R 2 is
ANRFEARFIE . EH SRR EE, 183hHRom 1/ 2 omfd ek
BEDNI



NERA B E )

sy, BATAETEAE A B RHEIES R T A, AR AR T8 f T B
e REZGICH DR RERBEINFE—3C1Y), BIONBATHH &kl 2
T BRI, ANFRHEBE., TR A& At ibRAT R &
TIBE BRI R NI R R A, 2L TR B i RE It 4
P8 E Kb A 5 SR IE SRR ER 7 X 3. 2235075 ARt FRATTZHT
G T IR, 5 R RN AR IS B 35 R R B Mk g A
Ko FATFE AR LA FERF A R AR M0 2B 10 SR AR AE S A8 G sl A o A R 1) B
B N T RIS T, ATBitis IS SHAMEEY. 89, &
TG BRI EE 3] 2Z 18] SRR O BAT TR 51 i#% 22 4t (bra-in’s  circuitry )
5 AR ST

BAE, BATCTEMERNBANCRE, HIXEK 7. AMA
AN IR TE T A T BATHIANE, i H sy BATTH I A A 1 oK
Bz —o  XMIBREEAL AT IL: 52 65% 0 B N\ AR F A el EEAE
PE, T BAER A AR, A 10% 8 2808 FX s o XA ] B AR A%
BHIPIRIR TR Z 12 s g /AR . %K, MR L H AR
2, WASECIEN)LENSRE. XEESTHAR, EAMUEET
FERX AR P AR AETE T2, i H2 A AR [ ST B )
DAL, MTEEARRE, RZIssBAEBCKBATH A —
R 1B R A SRR 2R 4



T RN R

AT S DA PR — 2y 2 =, R EE S TE B RTE
—id. OB A SIAEE TIRZF . 19844, RAEM A <
SN RRR TS Ui dE, SN SR SR )
(The Body and Psychiatry) , FZS Mgy BT AR 2. Witk
A7 0t SRR N H A & T X MBI 7 V5 A FAE B 5% i 28 M AL & Bt
ERE A RMEA K IR . REIRITE RE RIS ERE, K&k
e b — 2K IIIR T SRS RS RS R FLiE R . X R — AN D5
M iFE, RIS IERE:, (HRWE TIGEEAZ TARINMG T . X
S ERISFR, MAFRKIMTRR O T 7 BAR . KA
Z AR 27 9% 2% ARG R I T o

e AHEAK ( endorphine )
— b SRR = A R, BB R IR R . = B AR R i 7 4y 1

EI, bR AHEERRRE LR AR (S 5
N TR ORFF S RS IRGS, BATT AT 255 ) AR, A
Forb, B HARU SR B vt 4 BL A Anrr e BeArT ) 8 25 Fige 32 775 50
AR FE R HE BRI, RIS IR AR iz ) an e (i A58 KM 1Y) 27 > Th g X 42k
TR TAE, anfrsemtsss . SISANER Ty, T His s /g LA dn ] i
R P B AL R R R, A e] 345 Bl o 1 36E 4 I DRI B AR A 1 51 kS



RIZEEL. BIFARAEIRICHLD IR PRBCG R B S, BRI IR
e CZEAE S S A/ B B B BN B 45 256 UE 1 S BT 1 A2

AT Al 3G A N MiE 2 (serotonin) £ HYE ERER
(norepinephr-ine) F1Z ELfi% (dopamine) [K)7K F——IX SEHT &£ S
YEAE R HEM AT R RENT Y G2, WVFEAIEMAE S5
MIFERFRZH R, A, FZRIGREFEHRHE A T E K
FRo MATEEA T 1B 7K A R L2 A & i 1A
HIERE, WA T MRS I AAIAE 23 48 /)N 38— o5 5 A XA A ATTEE AN
8, BRI E B M A RGN E AT T, X ey
Ji R MG R B =, R IR KINHEAR S5 Ry . SEBR b, KA
LI S N — A —— P IR . K A IR R oo (BRR A &40 D
I RRR 733 Bt AR B, TS B AT DR IR 4y S AR KT
RHVFZMISC, R RE AR AS 138G 55 KW () T g

ML SE S AE T UBTI 7T I8 BI040 B P 351 18 5 il —— R R PR AR B iy
FEAERCIN . (EAEY)E R T, PR SRR T B RS K 7= Az 5 1 )
LR OIS, WINEzh ™ AR E A R A ML 2R, XL
HE AE AT B AR K B LR R T ORBEEAE ] . BT AMEA R
BEMEKET AGF-1)  MENEAERKRE T (VEGFE) ZRHIRIAA
T, ENFOERRRRAE T RTIORA AR N TR EEE, RS0
TR TR IR LR 7 DL R eATan &2 e, i B4 — R B K I #R 2

— IR T AT EATREE 2 0 0 KIGIX AN IR H 1 2 R if 2




i, HEADY, IERBAIPT TR R A A L NS A, e
REL R NFAL A L



18 37 da 1 A i AL

20004107, 3 k% (Duke University) FIFF7EARIA (AL
PR AT —AEEARTE . XANPEIIESE, I 3E T IARE 18R
TP a ik (A AIEE, Zolof) o XEZEMIFH
B SRIMASERE, EWmRE (DAY B4R E S i 5%
FEH. FEFR R ARG, BT E b (AR s
KA T HS S R 21 I I 24

T B Y Bl 1Tz ok, RN TR
o EETEAF (HFHEED)  ( World News ) R1E, B8 Al fEIA 1
IR IR K HEERR  (Alzheimer’s disease) [, i35 A B B 405 i J¥
(CNN) AR T — Rk T LR AN RISt dr, (AL
ISP JUIRE I8 T B B 29018 9T BB U 1 A ) L 3 I Rk 4T T
AR, XEZGYT AR A E T A ENEH . AT 2B ), Xk
i EERKREZELRRANEREEYFNERZN FAEEVIRR. e
W IRZ K E MR A LT AR, R 2 E AR,

FEX B, FRARLUEIR 5 M 1 S A i ] VB R 7 X A4~ 5
FE NGO HIREA AL, [ 4 () 18 32 30 G0 ] HE BLLE 53 R AR R A3
AR BRI FI &, B B A AN e 77 RO B Ag B A A I FLIR
TEHIFEI . B R TATRIT R 2 BOF ) ) ek —



TR o8 PR B R I AE 2 3 s B O SR E, ik
AT R Z BN R S RACAN T RS AR T o AN AR ) Z 6 A
A BIERIEDPAZ AR, EEFEIRIEZ MBI — A8
X R B BRG], XN B TR AR B B I E R TR R AR
Fillkar NO RIS R . EFRIE TN A IE4E7RK T (Naperville) , #AH
VRN X 1.975 4 2 O 1 436 AR B i (iR 4% 1, —AE %
A A 3% F A AR B AR, 1T 42 38 [P 354 30% I F A AR B AR . BE
ANV TS BRI R IXANTH A0 B R 2 A N 4 3 ] A D ) %
TZ5. 19994, kE IS E12.377 4% 4ESN T EFrEs: g
A E (TIMSS) & [ EER RN, AIE4ER T\ ER %
A5 H A TIMSSPHL R 2 H A AR 27 T B AR . rsesE, hE
HEGHLIX . ASFE I3 ) 2 AR AR X S F R R RS DA TS
B %, A N EIGE R T B AR B AR M A . A ATTE TIMS Sl
AR RN, AR R 5 — 44 . BUT AN LRSS K
WREERHBE R ZA G, ERBENSHETERHNETFIEHA T, 24
A BRI R ER o 1R XS 5 B I, W EHZE R R 1
— MRS HHEHE S

JUHEER, FOEEA BRI 4 /R IR N RA A 5% 1 10
Ho BXAFATHMTEFET DFEREES . S22 3 BURSTH R IX R
HAGH SR, WIRERIBFEBRATE 2] 7 HIEMAA . EARRLE
. REWIRENILER, BRI EA B RIEZIR.



L Sy 2 ap i, A RGO R R MR AT YR, — FhRRSE (0 s S 4 T B
APk, EIXHCtZ. B4k, bR, A0 R ARG 25 25 0 T P AL A . £
ECpas

[2] TIMSS (The Trends in International Mathematics and Science Study) 72 [ FRZ & i
SO B R AL 2 E bR & v T A PEIE B . 32 S DU AR 2O )\ A 2
PR SRS, Bl P EKERAA 2 nmH i



12 7 2 I e i
95 AP E IR

SR A R

LD SRLE
01 2 5] IR i

02 & /1 &5 G4k R
& ik F, eiER B
I+ IEEE EAb s, HREHRIE AN




@ﬁwﬁﬂﬁzt%QQﬁ%
I V7 B AR Ay

2, P T
CITRE BT M,

~7 l: y oS :H:

=L AR

% F JutE, 1Q. E N
08 ¥ i PMEE L 8

iz 5)] A [) TN LB

1 Wﬁ ~w%*ﬂ%ﬁ

] =5 /' ’ —[/J: EAZ a
S ik R LE I

£ 1



A—HRRER 5 5

_E%mg@ﬁﬁﬁ%%ﬁéﬁiﬁjﬁﬁﬁﬁﬁﬁm%ﬁ%,%
A WIA4E /R diE e (Naperville Central High School) . X
MRk P oML T = —MRE L @B 55 e, BmaEh 1 s 547
%, XIEFRIHE E & TS EAEM A — L, BAMEE L
2, WA E OO FER iR GRE . RN 2RR781077, Xf—
AR B A BB AR IR PR A BB AR S, IER BARE IREIETE] .

SRR e /R - XE R MR E B, b EAmE R RA
55 “hfm, KREKH)a, AT LIERL 600K, il il 5t —
ANREA, BRI A PR ——IX R D R I, e
BENE I RIMGUARE I TR . “BUOTIRs RIBI Rk, 42 M4t
2L, AR 2R . Ea T UMK R 5 R =
ST 20 R EAE, IARRPU S E e, W)
— Rl BURES LR T N, LT MRS SRR )
EEU, W PNEOEH, BRTY? PRI EIET . 7R AR



VLR EE 581 600K, Hia, [AFEEIEME, FRISFHLO
ZNAZAE185 LA .

R O EHE R SIS e T e, BRIl g, %
HJVEFREMERAT. £XNERNTABR, REBEIINHE,
FANHE MBI IR BBEE F. — R ENREFMTCERE T

“F S IR

RIFAZZANPMER TR, MEFAAETFR (Zero Hours
PE) , ‘EE W FERFLIAT AT BURRET I — RN H 288 oK
—ANTH . XBRE BOTAELE N IAGER2035 X 1.9/ B R T 4
FERMEEN S A, M HEARR 7 RIE N A, FRAF RN H
[Fed EaE, ESCIRZ ATEHMT KE R T B2 5 Rt m 2 AL
BERE /7 DL Al 22 A 57 > g

o EHAAFIR ( Zero Hours PE )
—FEdIEFREFERTRSES, A—REIJMFAESTI AT R, ZIRE
PRl A 22 HEAE 58— AR 2 HTNT A5 44 o

o 'E“% ( heart rate )

U ERE BB R E . IR R N FR I (DR B MEE R, T EIFETS
K13 A (60~100IRZ 1A o Can] BRIEERE . PE) R e A BF O A A .

BRI ARV SCRPX FIOM . BFFLR B, BHRRTEBIRE 5] K2R



Pz ERARAL, T IX AR AR SORT BAE 2 Kk 40 M A0 e T R 2 . Jn SRR
B2 2], AR AR A AU S IX S TE R, 11 HLIX B3 538 S R 1 R B x
PR RRERFEARE ). ORI M 250 1T IXAN R, RIERHX
AR TR BORBTE R 188 SRR L 7 AR — T )
P XA R QI 1 —RhIREE, XRS5 A5 K B8 0% ik iy 1
% BRIFEARAEST . AREshn] LR e R
A RE AR R G, [FIROUAL IR L8 I8 R R AT ) R i—— AT A AR EE
HEHE BRI AINE, X2 —MA A ki T,

LA T, IR DT, SRR B A XS ok 3 i
8 BT

“WITFRIKG IR T . "N HEEEXEH SIS
T3 I

“ULO4z4, "XBERKFEIE, GO 45w rnt
foe, %0 s, ”

KEIR TR 22 XA L AL E 555, HaERD
J& I H 4k 4 1) i

— /NP e e RER, HEET M T, h3ZIE TR
=, FTEWEEEZ87301) .

B 5 3k SR A — AN 27 5 T A R LA 5 7% .

SRIE, B, XBEU, “UUIREFIREEZ b 7

“9%%h. 7

“HLQ /Yy ppng 7 »

. ”

KT .

YRR R 22 & @0 e R s, XE T i TR
FHRETR], KECR T RISEE . TR, MhikH %5 (A%
Hl, AL wmFiezie T, T ELATEAS BT R a2 AR 5] .
TERT LB E A TR 10701280 . X85 32 32 41X AN s ]
TESRAEA A e gt o A B “BRRIRNIHNNES
FEENEED! 7



T, WAFRAEHIECD . ZRXE MKEURI
WIS NS, AR A, RERRAEL073 120D ()i ]
PR 0N 191K,  BUE R YIZA R FEs) ok, X
e — AR ER . FR, KPURFE T — 1A,

ZINE AR E R AR AT R E RS . PR IE,
N T B AR B LB RE Dk BbRE, AR BT 1S R ER. T
FREE R AN s = S T AR A ERF RN A 7%
K, XA O R EORFFAE H B KO R H)80%F90% 2 7]« X H
Yie PR EIRATHTMN, S S A B R E R A A
SRR . SER Bl R AT R BUIRAS e, A TIE N R

JRAAE Fe A SIS B, A BT R A T e 2 « Bt 1545
GF U OREURYL, “BR T ERERIR 85 KT AIRMAREZ A1, Futs—
BRALIERE 7. ROEEE, ZFERNFEIBEA R

R BCETE 224, FYIGERAIEY], KEURKI R It 1R
& SR E R HABE AT a2 B2 AR, AT
LRI B RE 1 3R = 17%; SAHEL,  BXRHE DL RS bR HER B TR N
AT, AT B R AR AR BE U4 T10.7%.

B EEFHERN, S5 akaRAFEENELE
- FIERMRAE AR 17% G2 AL, SRS LR
HiRiE) iR PR AT IRAT AT, AR AY (iR T AR A

I 10. T%.




TS, FREMEZS TR RE, TR E ST
PR A Nz SRR T IR (Readiness PE) , IHMEANERITLERK
WS — R, JREAEgks:, A B S RE IR F AR N N EE: —
MNYERIEEE Re IR HHE S R b, IR 2 A TR BRI 2 2iE Bl R
HIRCR s s — PR 2 HAE S iR b B AATTRTRl, 28 = k
BLE RE BRI P AE 7 S U it e IR TSR AN FH T 0 48 75 24 1=
CL B H AT, bz e @i, KA e AR s e R HEE
EERZ G, DMK BR B R PR & 83 8 A R

R FUE BA S AL, FRATAN AT DU B R 2 47
— IR

TR ERA T E NIHZER2035: XA = A B B 77:0, BEfR
B 7 AL EROE, M HZEH A AT REI R . BIF AT 2
X BRI AY, XA R A E IR, Akl 373,
A A I A LA, A BHELEONRE— 4.

N IA4E/R 2035 X AR B HEA A REAE T, eI 5 2 TE 1
Ariegh il .  HIEAREE, R PUEEARE R T & I
W AR TS B B B AR AR RE, AT RR- A2 2 22 5, 1
HABA ARG AT e 28 K5 . B IRE AR A M AE .
HEATAE T AT S AR I IS AR B RN, AR RS SRR S5, R A3
BRI UF o AANENESFSHERIZEIN, A s E EAIE



SPGB s s) . WIAGEZR AR T 2O IS X A 5 v 2 A A 1
EHHIET S, AT TR LI g AR 5 H AR ALAET . XS
FEREE, FRgiHEIEERY], @ BER AT RS ASREN—
ERHISECPAP

A B I S BRI LU B TR i R 2 2 5
FHAT BRI, W4, BHEAEHE (New PE) 04T
TI7MESk, T RIS R IE— S AT RSy, Hin#

—
2o

RIFARTTE. WA TN, B ARG RIERE. RE
2035 XAERE— A A B BRI B FH 0] BAR TR o R AR T 2
NSRS TR, (BRI, 2035 X AR 2 -7 Rl o 13
RHMTE L. WIAZE/R2032 X H 148N SETWIR R AT .
TS, AERATRE R N4 R g, i F SA g I H T
GERIHLTT . 2005 EIX P AR A A B B S 98 939567T, ML
~, BT R /R & (Evanston’s New Trier High School) A4
15403370 Hikr B /R E R EACTE (American College Test) “F-1
53926.8, HLNIAZERE T E 24y, HEEEE N EMEGEHEH,
HEMMCT A4 R dm . MU HIERFERFE, BRI
LRSI AN AR, 20054F, A EIGERENVIEACT S &
7342487y, HERL T AM20.1 7 HF B RS

XK R ) L E AN B S TIMSS T H AHEE 318 . TIMSS &2



97 EEASH 55 [ 2 A A P A B R SRR TR R R K P 1 e B — )
e (AANRY T (HFE-FK)  ( The World Is Flat ) —-
EEFL S - HHEMHEE  (Tho-mas Friedman) £ TS K B # Iinafk 25 F 15
A EAEIZ AT A, gl TR AN B AR R AR, SEE A
W E K E Z IEEY K. £ WEK, HiL50%H) 54
TIMSS 7 BUk RN TR K-, 136 B A R F7%H) 524218 B AN 7K

MI995 T4, TIMSSMHAEENYF 4 Tp— K. 19994, £ 384
K23 T4 FHEZ N T TIMSS %X, HoEEEEHS9H 4. Bk iR
PR 36 E 2 nar LR B L X 18 BT A 2 R — A I 44 2
TTIMMSH IR (Fr Ao AR RS FAS IR I, T N EA4E/R 2032 X
TSN T TIMMS AL, H 2 LE AT R SE 2 — AN E BrK
e XMEXA7%MISFEL A SN T IXKFEW, AL e i Al
BRI A . WA, BERLSRMAYE? ETIMSSHIARN A7,
NHIZE R B2 AR B — AN e iR, e TR i 24, At R s e ]
RMHEA 55 = NEA4E/R203% X 3K 15 T 28— INERYE R B H4)
M RRGHER 7S, DORFFn. sE. PEEE. hEEFBMH
yiN



J34: 7 e B A5 TR B B

FIFAEAL AR XA, NIAGER IR — B, —
FHERTHIFEN . FER - SR AT W) A E B
19904, ARARIA MIRAR_ B B — R PRk 52 [H £ 7 B 1B AE T BE ) SCE
Ja, AETFE SR I o

FIENZIE: MW EU, PR EN R A ZE
Ao "RALEAN T T502 %, BOETHEIREE, HERER, WFRKE
A, AU USRS NERRTEBRATX B LR, (H a0 RARK
—IRI7EERIIRAE R, RAOTERKR TR E . HATE B, XA
[ S BER AL ENE LB . MEE AT AR AZI AT R ot 2 3K
B, IREF R AT, AR R E R g, 7

TR OB IRBM AR EN, BT 2 FRIT AT
WETBOHAE R, AR L Wk, 5588 2 KPR T, HT
K Reis 3 N3 E OV FRBRECEE, XA B RS A RAEM SR E N T
SSRITIE BN T — 2 F X E ZUM . BR 1 $h32035 X 22 i dh 5
(Madison Junior High) WRB IR AN, 57 8ib 2 N I4E /R G i
BREABI# SR, A X AHAE203 5 X A B BUF bl . 2R, REHH
XLEF B TERAL,  I7 )RR I B R LA RIS, A1E R o
R . AR CEN MG, MmER Tl — XA TS 2
HARILZ



57 BN AN ZE g T o ) R FA T AR B RGO, 15 2 2
HepdE ARz, XAERBNIZH 2R E RN STHRERE, FApFe s
BR; THOMEERI, SRR B RO BREALER, B e BRI, SEArERALBIBIR .
28 R BR AR R 2 BN R el eI A . BRI 57 ok s UK B VR A
R R OIMEThRE B, O T B OnA T R k&
FAVERE— R E R EBEL 600K, ) e 8 21224 342
FR AR AL R AE IR

57 BRI, AN A AR PR IR B A br e LR RS e 12
FANEMmAR. N iEAERKIES NG SIRE I S, K HE K
TGRS TS, SRRl S B AT PR M 208 . 22T
ATPIAI B iR a2, A 25728 000K AR AR THAT] 152
ER . RN, AR NEEZREAR AL, REONIE 7y, bt
RESTRRIA , »I7¥ifEREIE, XA, SAANER T i AT Pk
BN NI ER G ARRIE, BRI N s, i eiis
[, PRkl DARF— 2205 "X B0E XA T AR A R
Wo 57 MBI R 2T AN HE B A EF” (New PE) : 4724470
RT3 DRIRESE, A RS RE. AERFRLE, ARG DR
A8 RISHE

A —AEITEFE RIS AE 40 AL A NBS IREENE? 55 e
R FEHEFHANET BT WU LB FER. 55X
BN RN RE . NTSMEZMIASZ, ik L X FE



FIARNG | st g . BEES VORI R, 57 Bl — AN
MRHED, BER Rk, Ban AL IZsh Y. 7 —FZE Mk
LI TEA A ANELF LA SR TTRI T RO R I . 57 B SR BAME
R, N AR ESETI A T T XA BB BIIRAR
v, PHARIEEA RN, B E R 2 IR YT R b .

o HIABEHEF ( NewPE )
ST KRS IRRE, MARER. EEFiRE, 2EARE—4

ARA B8 GAFEH

R — IR GRS, flik— N EFEHR Lzl T4
. LWEZAME/NH— G A, (22578 ~Eb s e E
[ ELIEARAE B R IR —— P20 R A 1871 7. fE—4
115 8421, MR RO RE ik RI20000 24, X R it LY
—HEAEESHRIFPRGS . STEREUE: AT G, R
EF2079K, W L D B, R ERAEITTBURIE L AR
A, AT RE S E B 2 B A f il AR b AEL R, /NI, ), WO
—ZEBATR R E R A T RBIER AR . O I AGE P A AR A
PTG e AR e e, LR AT 2 B FATH R M XFIE B R 2 08 1)
FE . REBRNIE LA —4issh i, (A AR R an 58/
L5571, 7

ST, TR B AR R TR TR AR T AR R R 2R



57 Wi BRI — TG A PR . A A RI3%0924 % LLE AN
B Z IR IZ B I H OrRIF AR, XA tam il 1AL gk
BRI TR EE B A REIL AR AL 600K, P DAt
AL T N AATRR N s S U EE SR EUH ,  tean = N TEER Y A
ARER, AR N IR A T AME IS S R, “BRATTIEE SN
2y, 7o, RN R R AT NHE T . XA T H AN 2R
NI AE R A AT IE R Bk ERIBZhRE ST, T2 V€ AT MR iz 3h i)
ORAFF H AR LR B TR 2 A

iU “RITTRXATE R, JADFARIE B SEfft 2. 24
o, BriAEAE SR SEER 183 S AT FEAN BT A R R

T U ELAR

BEAL AR F (R AR e 2 — A BT, oy B A el Re sk B LL RS
SRR EA RN 1. R 2N RGP IR T HE
PR 51, ORI BRRA SR . AN R BRIz A, —Ak
RKIKA KB TN, FEEE R HCANERBE X KIHE . il
LG - MRFRAELR - BAZR I AN H BUB NI A SR — &
B AN EARE 57 8. <A 1 AR EIX AN TR, B AR TH)
IR AR A — B 7 IXEE, REEEM. ROvinRa o
LRI, Al 9RAT R AR .

PEE RN TERIFITRE, 578 A AT da e <@ 5 AR e 5as sl 1)



A, AMUAE CGoraEATY  C Newsweek ) , A3 EZ W4 HIE
o M ORZ IR Bl HORAE,  BONIRAMESS B AT, it N FH4E
IR A R T A B 20 T H AR BORT R B 208 A SE i B . 20044F,
97 IS W Y SR S e JE 1R AR, AN BV AE AT JBE e 2 < 4+ 4T, Al
EAE AR B RGN EE H BRAE AU Ui

N A AR RO I2 35 AR 7 T AR L 2K A AT T 2
BORHUH R ATTAS IR L[] SRR 2 L K2, 2 5183)
RSN 2, PSR AT AR, I AME HIE L E-mial 5T HAK
BRI EL R . TSRS B4 B D RS, X RF R, 1E
KIT BPAE — Ao iE BOMIF 2245 1t — R o I R RH AR A SR, e
K H AT S ——AF R XA AR F UM B 45 W SR

IERRX 0 R AR R FE M, LRI T 7 IR E) 1 .

7 EEIE RS E E E R A S (The National Public Radio) (G
B R Y The Infinite Mind ) ¥ H IR T AR RUTHE, FAERH
BN PR m— A R 4 s 7R K T (BDNF) (4R
HBR &, RGN RMRIAL TS IR . (B3R IFARITE 57 ¥ {E B
O KU B e R ek, EMEE LR F CRFHIk)  (
Super Size Me ) ' FHEM VTR P EHILIBAWE. CRFEDY BT 2
5 N Jre Fy i) R

2, B BN TR AR Iy ORI E B4 2
SRR, TR A BB AL F1 AR BURA H . R A



PhRE Al EE NN R IE ST 28 . N IAGE/RGERER)E —
ANSRAT ST BNE BRI T, XA FUR AT s Bl BleE AN S RIEAT Sk
e [RIIF, PN FAYEZR G I ROy B EIX AN 2 1) — N 5 S .

FTUAFA T IZ KRR T 2R . 357 8 PA S IR Z — [F] AR AE
PN IEZE 7R B VB AR B TE N, B AR 2T P9 7 0k th e H A
—EILME. “BANVE T ZIMEIE XL, CORE U, T H AR
WA ST EATE F .



PUBAR ACIs s Sk A T F

57 ]I T S R E A SR B B B ABOME S . Ak
I (AE— D TFEBAEZR)  ( No Child Left Behind Act ) #iLE %
B, AL RS FEIE I B A ST 1 S ) I A T e AR B YR ER
5, REERM AN FRBR LA —KAEE IR SHERN, ZTA18R
FEORAE PR P 5 455 X, A 2 T R IR [R] S 2 /2 5.5/ N o PRI
FERE K LB R LARTA TS .

XL A NI GEZR ke & BeIR A 1 SR A . BER — R N 3
HEORZE XN, IEESARRE RS, A, ZRWE W AR E
PR, R 2R A BRI G, 300 73 70 AN HR i (10 25 A i e
Bk, AR AR 2 SR I F A 4 RE W B 1035 JIRE AL rT L. A7 RO EHRIAZE
w, ARNEFRIZe PR AU 5 BT, AIERIHLEIE
3, AMEBSEE LR, Fra M7 #scE O R A, iy oy B
RIS, AT AR Sag IR

5 E 2)30% 1) 7t ) LB AR Bl bR, R1980FEMANEZ, HohikH
30%I) AR AR . T AMELLELE B, HRE 3 20 T B 4% il o
ORAARREFE (Body Mass Index) &7~, 20015 BT ER %X A
97%HHT A E LW, 20024F 2 k. 20055EF K, — IO W IHZE/R
2035 X P AEARRE AL PP A3 1 BB AP 4. BRIl T K5
(Benedictine University) Hi@zhi 2R @t - AEHE (Craig



Broeder) IR 7T 4= /NH B0 AN BITZ T PFrf o At AT T A6 25 21 iy v
P BEN LA 27044 " A AT — . AT R 5L s B R e
(American College of Sports Medicine) FJRTX T, Ahid: “Fal LA
TR, B EEFARESSE TR, M HARN TR AN — K. ]
130 M AT RGN F AR, X EA AR F I8 S5 B TP 1%
filtht (CDC) K& AR EARHE, A IHZE /R 7 A B A i Dy B B E
LT 23R EARHE, KRL98%HI =4 AT & HAL KA RE S . »

JREAT S B R WG R I N O A REAE, (Bt NIt
Tlo X NIAGEARORUE, XESHORE T, H2RDyiX mogsfE O 2
1, b, Hr AT BEIHE AT LER MK EG 71, S 1K
B AEATH 54 77 L B bR . RIXFEVIE: RARELRIEZ AT
AT HME X/ AT B2 A AT A BE i Sz 2 bR,
XA A HEDUN R v i B2 N IHZEIR .

{5 pxt e B (GPA) [Isgm, FATIBIR 72 i3l JE
WHE T BEf— i Fdhd o AR T IR g B AR B i
PRI TE], FEABRIVF 2 A HR A 2 iR | s, gk, #
HA DR FEN RAERE TRV R DR 9 2Rl LRSI 175 FER
7 B ROX ST T T AR B A AR BE AT 22 ) RS RIA oE Be ix
SO T SOk B G E MM FE ES (CDE) o« fEid % 1u4F, CDER]
WA RN, RRE RS I 2 4B I RS FRIFE LS



o ARE 54 ( Body Mass Index )
5 E PGP BUNE20024F 1 H8H & B ) — Ik, BfEitmEEAERE. H
HEEEE A3 ~ 8F W AT AF W AU 32 45 I BUR B B 2 A B2 %

CDEAE ¥ > BUR HIARHEE 1 0 B AR BE 0 (FitnessGram) it
A S HOCHRTE— . PREEMNEE I VE L E 1002 T3 22 A2 Db AU
RREVEL, ERFEANDNTE: ARG NMEEDTELE. BEK RS
M7 SRFHJEMFEINE. BB PURAR I . an R A2
— A BB ARER, Waesk1E 1. Rk ge Ml v 2 h65. (E15
TR, BEIFRARIVHE— ARG e, M R 2E e
HHRGREENR. M52, &N LgEA LR,

20014, PRRELF B AEH SRR A 22 ) AE IR A5 . B,
NN 27.973 A9 wA, IRLefRgellid kA Rl6 0 K54, Zm
Mg ot %R B! (Stanford Achievement Test) %2735 0 FfHEE 26
67/ B A8l T BT 3 S BOHEAE S 45N B A B IR A HUE A
g, WA F LRGN R 10 A A AT 8o A ) 5%
BSR4 73 0 2 28350 H AL AT 55214 B 70

20024, CDEH-UGHEITHER, EHtS@driSoititEaEn. i
BEREIR, AIFKFE A IME SRS N5, MAERRAZE
HAr, ARBELF I 1 I A WG TR RE Z R A . 1K 21X T



WL — A . B, BEARSCRER] RETCIA S B A AT
FILEBEIRDL,  AH S 1 DR 15 18 e AR RE A A2 35 7 T LB T Pl =
IRATFUF LS

I X R 57 25 R IFA R ASL I . 20044, AfRiz sl Al LR}
FEEAN A AR ) 1300 A L A — D RN, XT850% 44 - i
17T — UCH KRR B TG S e 5 ks ) L [ R R A . KB/ Bk AL
IR REES ~ 5K BR30 ~ 4578 op S50 T 2 iy o 8 3l AR R
AT FEP e 2 D T I R, AHEAERE, DO MR, M. HPAR.
. RS, B LR IS, YRS 5 T A KRR
DALk HIHER, fERFARRMZS UM (B 2) hEE5ReE
EEREEs). AW msUs, TRAMEES] TSR
ZERM AR, 1 HEIEATFRR,  EEIEIHAZ ) EE MR
HATRMA B .. T RKAFERIEE BAE R B A E, AR
A LA 21 3 B4 2K 1R 2 A TR B — AMEE R Bh 3l 111

FFHEER: EZ MR TR

“HAR TN, AR MEFEM. "EANTYER T IE
o, R XS 2 RN, S 4 il ITCDEMF 7Tk
T EIA . IXEE T — ok B AR X Z A re XA — P e i, — B
73K B S AR By MBS IR BE ) — > 2 AT . AATTORIX B R O N 3H 4E 7R
203X AN — KA M A HAT” (PE4LIfe) MAREAIMEA a2l 2R



R AR, XAHURR A 18R B #8a r B . DR T B N 2 52 [ e
MR RAR LR ERAGN, TR T AR IR REAT i U ) B PG
KRR A LR BRI REEFUE: “BE, HANEZSU
_A‘FO ”

WP R M2 ENBREEE, WEAGHATIOE, W
MNGFERT . B, =L IR —F =Tk
e (TriFit) FITHENLR IR ~FE 2 AL g B2 Wtk 4T el i (b A 2
RE EHFRZK, CAEDIICUES, b0, Mk UKL SRS brss
FLERIT Hbs, BRI RRIARE NI ik, Sehr b, WEFtak
W, AR RFF— 2 EHR R ARG AL A N s J LT ik . A
1o 57 AN R 2 R L CL 28 22 HH X 22 AR AR B AR U SR

CEVRAT, AR RIS R RN T EIM N TAE. ~ R
Ul TR R L2 A RE RSP R T8 25 HU T HTR . BORAS B IF
AT, e R FT N. FrUARERIRBES L& 11 T, 1 H & UF
AT e AL, A — RIS . RF AT BATTIX 251 =
AT BRI WRIIRSLIE, BRELE6S AN 155 Ml Il bt 76—
FHZ L. B, XAZERBAT T2,

N IH4E /R 20354 X A S B ARSI ELIRIN 2 AT, 0 173
e 1%, FHURERIXAAXARM — e iEE e, Botsges v
— X TR N SRR ES . BEMA B IEEA — > =R RE VP AL
MILE Eilghas, XEPLEEGE NP P e B A IR . AHIH



AT B B AT L 7T RO AT S L CR 2 Bk s Al 2 380 1
k) .

BHERE AL AEES, KNS EENE. gt
Fgja, MESB R g e ER T RE —— M ERIRE BBk 5 . 22
A LUNHFERAN SRR S R ARRYERI BIA T IUH , 1My HLIERs 7 > dny 41
FEAN NG TR, X A=K BE A O R IT . SRR
s, ANV B e B ARG . MW A6 TS A
fE e itRl, JE AW E R R, BPR, AbATS B2 — 1 14T
TRVl . X P ZR G5 R VAT ARERS 0 ST AHEEE /K2
KRR, PLRATE T ORISR Sl B 4 2R, Y AT XU, ) i
RN DMERT R RARER , XA R — I RN Z3 53
fF, BEAEGR M 18G MER N al IrE e D AR AT ZE A1
fb NBREA SRS, A% 22 B !

PTTIXIR A YRR A A AR REW SO RIS S A PRS2 S e A i - A 7
Yi: A4 DE18FMAE T H PR R M i £ IR kB, 18%
BEIH A MR NR T, 1S E 8 I TE 1 24 R B AR
PRo i “AAIfEIZS) PN K. WERIR R G 27 H IREEEERL,
tAndTHEsR 2 R 1s 8, AR ZREZ T BEEIIE —F, AR
AR~ AENIAYER, g2 EREREIH, PR
fATHEAC Y s AR T 9 BT T BT & S U B Bl . X IR IEAE 25 &
GO PR AF B AR RRE AR B AR, DRI — AR EL 2L



RE AL S MR BN FE R ERETE, b TZEE N
YR REHATHEFIAREEST: —HE7K B3RS
[ XA — 1T 5] ORI UREE, X Prs AR 9 5 )IBE b
Bor s R . R AZEICTT AU B BB AR SVE I OE: S5 0UR
[RIZENEE N REKEE R AR 2 BE T~ — M R . X BT 22 1€
TR R AR oy e — SRAEFE BRI X 38, 2 L AR E R EARRER L ELRE
BER AR FEME T RENTHUEL ST I RAENE, RY
T, FERDEIKESZ, DO EME. RE S, Mg
AR ) R A MR IR A 2 A IR BRI 2 —

I

™

“UIRARMIAIN, B AT By, IR AT R &4 2 /1R
MEe)1? "REEE U : M1y, RABMATRZEERET), KA
AT R &AL/ N BN TAERIRE /g, 3R AR T i ok 10 R RE ), oA
BEMATEPUAS RIRE ST B4, BZFAERR LR RX L ? "R
T8, HIRE T — F B REN: HMEEE AR 2 ORI A0
No ”

XF B ARUF ), 0 R 3

PH B N FH4E R B 20217 23 B R BRI T B M S K7 JE A IR -2 A
BN, fMAMEFE /RN - #7782 (Charles Hillman) XJ21643 ~ 54
FAAT T — IR N HICDEWT AT, 45 3R [RIRE A AR RE AN 572 > 22 [8] F)
RIENVE . AL S1EE AL - RETZEA] (Darla Castelld) K3 | —1FF



B, ERRENNRIC SN K FaAR T, A IURF 5 52 2 Bt
REBAFIONEE ., “LERATHIRAT7 R, AR IR EORAT S 5 8]
RAMBRF W, » R A, “efll2mERZNHNR. RENRE

T, RZEFE—H TR, 7

AL, AR 2 AR IS B AT BRI, Al Ay B B 2
25 R B 2K . DM pkit 1404 S 2EH AN/, Hdr—2
TRBELF, —ARREZE . BVEAS TARITRIER . A2 DR b A
SRR E . AEINFIREJIIR T, AR — R AR A ALK R R 2R
P, A AR R S i S B . L (EEG) o, fRAE
If SRR S G R . IX— S5 RRH], O TS e R AESS, KK
SLEZMA 2 5RER TN TERE B “RAEIREER | H5E%
R " /R EMEREIE. M52,  BHRERESE T EHNER
o RIBE, HUREHOR AP RIS R

Y

/R 2RI, AEPEN B AT A5 R A HS S N T T, A A
R mEAEH . R T —Fra<iz 4> (a flanker test) )77
R E KES . XTI, Fe oM —H O K555
WG, (B ME— oG E R T IR B W 2R [a) A~ 7 B
2 “H”, Ptz rh— e R a2 «S”, it
TR . A B LIRS — R B R H IR “HHSHH” X A Y



HEw, HRE SR, H— B, Ol Lz g s .
R BRI MERIEAERUEEE, PAORIE T —NRefiont . »7E 4
TN RERE T REEER, HE—REREFEIANERS %, X
e MEeS), BRPATIIREA IS, M HIHAT D)8 IR IX 853 R X I8
N R7&H 2 )= (prefrontal cortex)

FERERILES, RESWTPATIIRE, RSB IER IR EZ
ZfEhs (ADHD) FINFEFTE], XMBIRER 72 T R 5= A sk
Beaid . AR —> B ADHD R 1 2 I B, Al e & 3L %13%
MR, A S E N oREZ A 125 FE AN 2 bRl . AL
TRAERERAT M AT E NS PAT DB B . WARR TR RIS 50 2
BEHAEEWOVEZENHE, HARZWPRY, 183 (820 hit
B BRI X IX R R AT fE 7 AL 5 A T R .

e [i%iM 7= (Prefrontal cortex)

(AR N TSI D ) 9 PR R (EPS DN 05828 I S a = Ere9n A L K17 T L
B R AT SRR E R

SER RIS 0] b7

NI R A AEMEIEs) RAA RGN &, MR - TRIRRE



4 (Jessie  Wolfrum) ] §ext WIHZ4E/RE NI 58RI . IXANE N FI4E
IR RS IR EH SN BRTHFER— D2, 20030 G,

It =5 N Z A ER B R R A 25 K% (Embry-Riddle Aeronautical University)
TRV R . N IMeZ —, BT AR 28 A4 JHAR ) 5% &
MARSEH A AL, ol — B IR FEZE. “<=FHNnE, G
iR HINS IE R 23R, AN RIZER, AR, “—
RN — R L2785 R BRAT R [ Ft e B E, 17 HIRAS KA BE 5 15
o, Bkt 7 H ORAA SRS . G5 R 7B E RN

1

SR, VU ZZHRYIR R, 97 A 2 i AN =R X SR I
ff1o AR HABN—FF, WSk EiR. REREIFAERETIR,
HEAETRKFMN, E2LXHEEAZER L. EERE, Wiz
B ) 5T B A B T3 THI R 2 5 2 T B It [0 4 J5 0 %5 H

AN PG AN AR DU E N R e, AFRIRREER B R E W
MNTCEHTERA S A A 1. Bk, BE2rHx, AN AEAMI
fib Al =222k, AR EREFH . 97 ek E CRFHE SRR, APk
A CEHE, EARERR, HIER B K R S0 R RN E ) .
ANPESLZ B B IX I AR AR = iz s, JF B I H S REfE K
TSNS, XA R IEREAR,

“E e NE BRIEAEMAR AT TCIE MR SRS, IRl 2 S ok
o "G UL, “fERAIMEIESY, KFITIRERE R, HEAERA T



RRTIN. BAEREREER. WRREEE, B, %E
AP PR T, R T KB, RPN
3.

UK R R RRE . “— BN AN b TR, BRATGE
HF RN ER R, AN, B ERN NS A AL
PR AR . ES NI IS Eh 2 1T, RARZEE.

ZIMERIREEE s 7R E L, WGk SIn 7 IR e
TITT FRRE . IREUAEE — RSt A, JEA PG AN 1) 2R 2L Ak P
J AR FITAT R R VIR GG 00 T AT J1 PR LS4 B ) n e
2, RUUsshR ARG A0 . A 7B ERE”, X2 — Tk
R E RARER, SIMERER&Z 717 25 R6 300845, JFHAIH
b IR ] 2 BRAE Pkt B R > K R RE

R % i (Prairie State Achievement Examination, PSAE) &
FRITEG N ARASIISAT .. SLBR b, ANPHIHIR B P E FEPSAEZE K 4 R
R ERIBME, AT aE, Wi 7 ao % ialilEs, B3R T
fEanfE i B skt m H CHEE ), BrUME— B EE AT, a1k
FEVKI BT SRR . AR5 A 2 /D f IR Ay RS XA
E2N YN 1N LN

“BANESBA MBSy L, »ARuEZw, se##dERE, &
A H O — P MEERI N . AR H A e %% . “PSAE
W71 6007, ANVHAHIRMES 2 11 4007), XAZARRIE K51



BEANKF G, ANV H Ot sg ERgskRe . i) st
—HRFFAEAB, M NEEARIKE, NN T — 2418,
T BhE Sk LR A, IR g iR gt — @il A E R A E
25 M55

WA N RS e, ARXEAR S R Fp i, (HR AR R &
B OHE S il ER—I, NURIREGEIN, M=K
AT LRl XM NP IAGE /R A B — 3 ik Kfezsh, i
X AR EABEIRA KK — a5

“RJILR, F—/DNERNE, BETEE. S MFEH. R0
Pk, EBIRNII R A . BE A HEEA LRl B4 K0E RDR T
SR RIAE IR, Al 2 B ARE AT A o, B B S At /R0
EZEATR . WiEH AR AR BN A XA R 0] DUKEE, X RELL
AR BAR. BRAFIEWEEM 4, FRIRATRER ZAL—E. nEdmME
0|

B RIS R AR, 7
AWER, et

BIRZ N, RKRKFEEHRTRE - HREEBFE. Bl
BRITL, ERERKEZ, FFRIFEARANBEEE L. A
N, HPIT G ZMMEA IR TR FisaiEs . T2/, 8
BLOMAH AT ARG R, WG RHICE T RGBS —FI R 4.



WKW A A, WERIFAREIENZE). ek, KERIFAE
g AR INGR]Z, ASLERETE. SRl BA LR £ 1 A AT fE
BB K, MPERVEAE - SFMERE G L. FREBEARW - X
IRRE WAL R T AT BE S eHE e, DM B A2 TR PP RS2 36 AR . B
ZHJLES, Rrd a2 8E R E AR TR ERAEENLHF. B
ENHAG DL T — BRERAE 2Pz sl B o i) A TR o

A EEAE 7R S X AR 3 B 00 6 157 S A (R 2 OB TR 28 1 X b3
1o “FATS L HHEAEG AR L, RE A E LSRR W) [EHZ
Ui, <At AT B ZT 9, L65% T REMIA 1 514k L. XA
BRLE, BIGEA LK.

5B MR S i B S 58 R 25 TR
B, Bt A BN B S AT b, A7
b R O RIS — R, AR — | TAME R T B i,
SRYFUT A MG A BRI, AR TR R LB S R T
PR AR RO . A BT ASE — AT RO 28 ZERIL
RIS b, BT S EAE SR B RO TE I AR, B s
MR, BRI, 4T A TR LSS O ] th A 9)
FIB0RIE B AE K . IR IRE R : Bt SONEIIIR, 2R f1R TR
BT (5 — G R PR E U101 3.

— Bk = AT AR A A NORBCA N2 52 2 5 N SCRERES A
B ATk A 5T, JEH R R S e I . A R Ak Bl



LRI L IR AR REYE B, T BB R I 2 AR AT R — A R Y
BN R W] 5 N ASCRATE S . X T TRFEA DR IR, RN SE A
ST AR B L. —SENER CIRXMONE, M AU TR T
B ORI K AR AN NARIXFEAY 1, B e s 1.

e lm ATV N IRGE R 285, RIS & URflAT, A qedR
B R LA M A BRENT, RN A H 45 . TR = 4)
—H, S EEEA C . AEFRKVEANPNLAERES, IR K ER 525
J15E S IRFR O HEAE K XL, mipr2 N C 2B | —45E5%
RIALT7, FEBAT S IR BUAER o H a3 2 i AR 2, il Ho At 75 R
e ERFR LR G 76 I, WA EER
B2 MR A L2 AT AN, S R R 2 /D B
BLLRATE AN R 5 o i8R T, 1 e e 22w
TEERRHITE S, Frllsshi 22 A 3ok B B . iE83ik AT
K es, RS JIfic i 2 bl . XMap—Iraa ]
RES NN, ALAE YA FIR IR OL T, AR 2 1B T T
Ko ERXDHMRIFERE, BN THSEEERAZ, MXMEeft
WHITERTTIE, R TAE A B

RB LA R LT, st T RMES, S TE LR A
By, JTREREEEAN AR RIE T IR

HARME 2 OV XFERREE, 4242 WIRYE R RE R
BRI B R e S 7 UG PR BRIERF AR A A~ 22 LR _Fad 2t



PR AR g e did: “IANOCE IR F 8Bk, Aatir B2 —MEAa
FOER ISR, AEREIEZ A T BEL. BERAIMEAER B 15,
17 A AT AT AN R IR . XA E AT T A EH4E R 203 X AT R~

P I 35 B 03B Bl T &l

M) LEERI124E 2, R QSRR AR EIA A5 20075445
Ao WERIE AR E TN RREE#HE, Ba 4k
N Ko B Feptd, IR Xl EiE A g A&k Hr.
XA ARG 57 3 1) HoAth B AR i & JE 5150323 (fitness-not-
sports) HIHL SR AT . R E350FT R 211 00044 20U £ 28 58 1l ks
W, ARZ NRE T LA T E SR H A .

A IXAE— A7 58 BORE VI R Bl 2B 42 nY 4 4R . F % (Tim
McCord) . M2 REA LR WM RFHT 4R X A E R E . &
R 4 R AR T AE DL 2% B8 T AR RS 2 TR 4 8 L X rp, XA BRI Y
Tolk3EA6 000N M. WREHIR 18594, X B & i Ih % H A 7
B Hm e &b E LRI ER R B BE R
ANHRIEUN2.5T5 570, IXAIRTTH16% M N DfEFT R LT Mg Al 2
JUAERT, 75%I1)%)) LI £ 77T LAAS 2 BUR 58 Bl B SR 8 X L3
i, XEIFAR D EABRRERX

19994F, ZHMESUEWIHYERFIRIR 2 )5, JLF— R EiEZREr
/R B #E R A TRIREIN AR . XA EXA I U]



iy ART/NERILT AR AT A ok, BEAAIXE2 60044574, R
A RFEPI T rh o BLRROL T S by, WK 70, JF HAE Sl
BeH B NI SK T =IUAREIS Wb s . ZRRr R B A FOE I R RR
I TR), S0 7 107> PR B ORI 18], Saial 1 SCALURIIN Ta] o <BRATTIX

PO BCE e 0Bk » ZH U R, i HiXR AR LER )51
A FTHERE 7 — K28, Ho N IEl i H AR )i — s, 7

w4, ZREFIYE R E 2 5, B S b I R )
WHEAR, HAKER S # B tan, F’&E A =R A5
A4 (Cybex Trazer) s — G /MNEEISL A THEALR 20k S, F4A]
A DVE BTREZENERBDGIR . FAME BATENZRIFR S, FAATTR DAE
Pi%s AT HATHELUEE, BUE WO A AAT EFERI R LR, 5 R A
2y - PIA AR I — [R5t . 2 HEINIUME S HE, BHEX, [ZFE
O RS G TR AR B B A ots o Al 3E0E 2R HAR 2R 2 I 2 5 K
Hre SRR b, AR SR LR RNAGE T AHEDE, #eEiR B,
A A O R A 7 > B I ] R

HEESME REENRE RN RELE

| —* e EBEFHESS, e M 2000 £ B FE
SIEE) B, MNEEE A MRS S 17%, HFE
i 18%.

ZAEMEILIEES, BRI B [FESFEEE, 20005 TF
0, S50 AR IA T . TRAFI4E R 2 X H T AR R A A



fER G S AR AR S, BB WAL EPOR B 6 L 38 . £
— KRNI R E], AL G NS ML) h B s B, AR
BRI e Lz B E A iR, BT R 200 SO |
At B NEREE AT . AR ) R A AT TR B A AP, T
TR N <, WohSde ! CRJe A& TR A . JRokE
BB X, <ah SR Tk, MEABMGHARSES NE S
I o "2 AE EMZ RGN R, b, R RS AT S 7
ikEEE O TR BEE. 7

TR B B A AR B RO )T BHEBUN B 52 P e R TR
VHEEMS W R - 154 (Tom Harkin) il E£F T —3R TEFK
FEFRERNITIES . 247U iE S R FE 2 X LY —FrE 54
TR I P RE A 20 0] ek D 1 67% BT IE] o %5 04 PG BN LG 1k
[FIAR /N2 (Wood Land Elementary School) ', JU PR 2445 H
TEBUN I F 24N . 20055F, 2R B A0 — IR E RY &
BIRERAS B, LR E SR B0 U izsh o — A4S
R, FAMNRERKFA T B RS, WHES A RRE U, BT
17 NAE N IE R R 11 2285k i3/ D F1)95
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36'%E%ﬁ%%%ﬁ%ﬁ%%ﬁ,%imﬁwﬁﬁiﬁl&m

K, bR ERAE e o) HARTREEMNCE 78 7 e . dszhiem 1 E# ),
BEGR TIERIMNEL, Wb 7L RikA %, AR NEE A EIEME .
XN B S NAERE BN FEMEE N . BATZ P AL E
B IER XA RBER R A O TR . BBk BATTI K 1
GFE, PR T ORI ST AR B (S B AT AE .

BIRICEVRIRAT, 52 2 R RATTIE Bk S 73 A8 BRI B A A7 T B
AR A B, X RS E R 20 2 T 2 3 S 43 DA A
Bo HEANTAATAFRN, TR IR PIAiL 2R REED, s
LZ RIS R E B, kD12 B AR M AR BN K — 7y . R



XA A — RS DR AAAE D 2D, (HE BT s s
132G . IUAEFRATTRNTE KR R, FHM A K R TE WA PR B A
¥ (Plastic) » BHEAZRER K% (Play Doh) W B & JEINAZ
Bidm. KK —FAEMNEE AT, BUR AT DU IS 28T 2 SRR
— A, BIAKEAS SR DL G FRA T RN o Bk S FH RN, B
SCYNVWAL N T

BRI 0] TAE LKz B i ey 38 32 v K D ge SRR A K
Wi, RJ¥AME (Plasticity) FHIMES AT D,

FATTHT . PR R RN B RF AR 5, 0 3 I K 2 g el 4 e
FRIAH ELIERE RIS . R Z B OEEERI ARG, Sehs EIRTIX
SR HOER R A A . R, BATHEAE. AT VARSI SRR T
HATH PP, FEmE Xl fiE T . B4AHERAXE a8
RN EEER ARG, KNS AT O AP 2. eI B
YRR, Qe s B CR A L



IR PN

i — IR 528 mA 7% K1 000124 R 8% R s & ol
G, A 22 o 1AL E A 280 AN [ R A ) A 15 S, DA i3k
IR EAERIAT N . BAME o N HARL0 7T M2 o8 RIS B A
Ja, At A S HES . & s 3] B SR Rl
(synapse) , UfHb 2fe Rl A BRI . S Mk A 2 H IE H Al Atk 2
—id, XHEPMESSIENA SIRE. FASME S KR Rl E B4
—HEN, FREREN R R . AT TAENLH R — MRS SR
B MME TR IMEER 0 > ——4h R (axon) , —HAZ FRE RS,
IR, —Mihas s mi G s F I RaE R, 55—, £ 1
MZ TR R (dendrite) B3 b, #H& 5 8 B AR PR32
(USRI S (W 7 P v i e N D12 o A R - S a2 O
s, FKXME SN WSRIX A& oI i R 17 e R
i —ERBIE, Ak —RMansiEs, e CK
MR RHE, BEE EREANTRE.

o AT ( neuroplasticity )

1 T2 56 R R 5 2 B R ) S5 AR B o DR 14 22 s 200 M R e 222 s I 4 L Ay
B, IXEEAH EARER:, BT INGREH g IX R, RIS R ] PR A
A2

29809 1 {5 5 2t B0 220 T P th 2 1, P4 AR ELT



B BE I RN : AEIREL (glutamate) R El, FFUG—EH K
S9E S y-EE TR (GABA) NMGIMa). A8 s R LIS Hl
BA BT R A O AR S S, XA EGE B 30 5%
(primes the pump) . HFEZ KRB ENLH] (binding) B, = EHL
X Uiz 111 0)is -y P s RN 1 O L G WA - = S G e ST e S
RS FER e Rk, R EEE o IR R o STl fE v —
MERKEERH R

BABR TG — & R E A FIHLES, ARG #0857 B ORTE ) 2 —
AR KW 1845 5 i A2 B Ath 28 3 B T FH AR 2 o, B2
iE%& (Serotonin) . EZH'Y FIREMZ B, RE7EENRNMHEYME

RO BRI T2 1%, (HIX L8315 28 AR 355 5 K 15200 77

ITaf AR — Mo AR 2 R AIR S, 180 LU & IX A oY
RN B AR FL 2 AR BB BT o e AT AT Rk N 21 2R ikt N 1 HAAE 5 2R
i, UK N e s B B, eIl il Es. &
A MBS Ay-2 2 TR (GABA) —HFEIZLSEE S, HE
ATEIRRASAE A 2 a1 (5 2, FEA Ak 2 o Sl 22 44117 .

o [®|{H (threshold)
NG FHE, RTa RIS AEPIARET R N F 75 1 B /N R

o Xffll  (synapse)
MATL (8], BTSN, AR REAE R Rk



e [Mi5EZ (serotonin)
—Mpmd s, R T ISR ORI, TERNEE B R A R N & IR

mo MG REEIERICIZT), RIPMAETRZNEMETR IHE,
FERHILEY, IRERIEZ GRS, BT IERA S
A KWES, LSRR E SR . MG R R G
Ml B LR IGEHAT . e IRATTA FH#PETT  (Fluoxetine i i 44
H P [Prozac]) X RIMTE 2R 25K W NATTBGE R B K& 3, 1
O3 B R IE B2 5| KAWARAE £ REAE AT 3R IEAE -

EHE ERREERIAZON TG AT SRS — it B
KN E G M E = ) R ShL LS e IR A 145

dn

Z BB 2 S e )1 B RS G « EE M
BB IET, A W5 T AR R R AN [R5 A7 2 e B AR AR S IR FH o
WKHEE (Methylphenidate) (X IYAMBAK[Ritalin]) 8 i 38 - a1 H
2 B, SRIEEE 154 2 3 (ADHD)

FRA I FH 1R K 22 B et M IR AS IR 2 008 3 DLIX =Pl 28368 Joi
(1A BN Hbr. (EBRABTE R, AAIE o B i e 2 34 i fr) 7K
FIFARREEMA N X 4R, POVRMARSGAE . £ARKK
i, B R — A id i, e B A R RCR FEB SN o

HIFRREK, KH1 600K 5 Ak FH H NI & 1 & U8 e Al BN 7 &2
PIFAEAR—FE, RS XEAY)—FE, @ahign 7 i m K.



XA e S TSN, G S, ERZ AR, 18BN A
2030 JFUR A S22 TRE BT IR 2 )L, DRFF RN Zh RE AT
R DAECAR IR 2R 3

FaeN T

IR PRI i R JE il — A, I RSEE AR B, F —KE
BT IO EAE  ANATTRER I rh o 2 A ELIG R BV, el 2
XX L 2R e 7 AR R R R AR o FRFT UL AN 7 T R B2 FRON T 11
EHPZEE, mET a2 EEs4E 72 H T (brain-derived
neurotrophic factor, fAFKBDNF) . & i thAT (5 B4, M{EBDNF
R4S FE o W ST AR FE P e gl i (e, R OK i B B ) B A &6
14 o

20 20904FAR, £ M FIFIRIESAC I HMILIE 5, BDNFRL
=AU T £ i . 19904F 2 HT A K R ¢ T BDNF 6 3¢
RAETILR, 19904, FIEZK K TBDNF, 'EHiG2E FRME e
B —FAAE T R . Znid B iR 2 AR R 42 F% (Karolinska

Institute) BDNF-F-3A 5T TAEIfR 22 x L E . R e (Eero
Castrén) ¥i: “HS2 )5, —IpHsEIR = G AF 5] KETHEL 1A 2
it . “an4, < TBDNFRIBF 7 SCHkAB LS 40055 . ik

(hippocampus) & K d 512 /22 S F R X, AUESZBDNFAFE
FZXIR, WA R EIABDNE & 7 2 i — i F2 A il b B 25,



o YR MM E S F (BDNF)
R KA R E BT, e @R IR g [E] B, R 75
AERE

o KIJFEHE RN, ( long-term potentiation, LTP )
R RMFT A — NG R = ARIS ,  RAhAE b R R B i LA, HACR

RECRFFE/INGT 2 LR LG
7o) R EEE RO RIS 924N (long-term
potentiation, LTP) HIZNANLHIRIBMANE TCZ BRI R 20N 75 2 4%
A5 B, XA EE SR H ARG K& T [RGB . R4 To Z A 5 3]
BN, IR0 AE ELTa) IR 5] st AR SR 2, TS 5 B R AL A
R 5y o SATHITE B2 R AT T4 5 o B A 2l IR b izt O 2 1 5 fi ]
B, SR AR E A G . K EE SR I R AR L
AP ARG, RHEE— RN G| B IR RS T WIRELEA W
RIEE T, BaBOE P& oA MOAZ P 5R R 7= A2 B 20 )3 SR At ) SR A
kLM HAERA TRAhRE S, AMEHE BRIl RNz,

tban, AREEZE—METE Al SRS — W B A, IR ZAhe
MR A SRR, ML AfLEE MR EAR LG 5 B
[ o ARUNAR AL P B ANE P IR AN BLAR] TR 5 2243 SR ) S i a] f W 5
TTHREPEG, [E5WZmeg. 458, fRsid RN HE D —4pH4i1d
TZWT T B IR BRI I, A AME L R A 2 2 X e B e - 3K
#8/K (Eric KandeD) ff5 I 20004E 14 VURS . XA KIS, HAHiEE



BOSECE SRS, ik RAhE A MAK, ESZERERR . — DL st
B—PRW, Rt KRS, AN TR, Hef
B2 1) gt — DI A TR I R o X LA 2 SR it P 98 11
(synaptic plasticity) 1X—ZH & MALH] ) —MRIJEL, MTBDNF £
Hrpe R EEZEH.

RFCART, W FUE AU B PR 7 ML PN AR A 2 2 i i 2
BDNF, Afaie B RAEBHI 3, S/ ZAR R ARG TR, X
AL EHA THEBDNEAL K D8 & TR IEER

BDNFit 5 5%l EIS2 RS &, RO 70, 900 i Jm iudd
KIEF58E. 74, BDNFA] UGN LR, HlIEE 21
BDNF LA S 38 57 5 fisk By 5 ) L7 2= AN 25 5t . BDNFAME 2 AZ il 15 %
T, BRABRITIT. M2, BDNFA] LU S ThEE, (2
fIAEK,  [RIET IR AR LA fE At T AR AR . A4k, IEnIRARTEA
Frh fEBE 2. BDNF/2 B IS5 < 7] 2 0 E 2 1) AV A

+H

™o
RSP dipeca

ALK A BB A X BIER - FIYhHT (Rodolfo Llinds) 7E1:200
FEHRRITEE EmrER: W e HERDY (I of the Vortex: From
Neurons to Self ) W$¢%|, KREBINAEDA TFE DKM At L

(SRR EERI RN EDDD B WU WA, A — 2% 1



BRI BE AT 300 2 U AL R “ T~ o HEERE ) B I PN T R T 25

HELRD|-Pupmrs, fFaE bim%xn. B RAE 102N T
i, St E. Fh, ALENER, BHSZEACH

o R RER I TR E R EREEA A Z Y. BONEEIRE
AHIEE) 7, AW A AL T FIgh g RaE P BLEAT
P52 ke AL Ntk s).

NRAEREACS, WA R RIMVFZ R a7 T, Here.
Pl PRI R, MBI AW, AR, AR SEES DL IRAT
PEAFTAS A B E S o FRATTH AR e Bl AR UK I R B, ANEAT 14K
5 TR I RN [B] 6 T PR

/MK (cerebellum) FEGS B Z), (EFAMEE A BRE K BR B
PUEE AR S, AUEERY], & NSNATHT A 5= A2
MPETZ 7M. BAERR, XMiss)hiX ey BgE. =
71, T, BERMSHKERSEE. RIRMHZTERA (R&B)
Lo ABAVEMES BN R RIS LR Mis sy, FATRIN MAERGS —BE
RN THAE T VIR SR ARG X 38 FRATTRE AR 158 A ot A 5 V26 A AT Y
AL 2545 T, LB AP0 2 B IR &R

PATA I, — RSV IR o 5 X SR R sk k. R
BTV R E, S EASRNS 5. B2, BrEn )=
ML S, WHLEREZ), Haalcm NI [ K B KR A2
ERMEE R e AU Rl K H Ei, siHA TS, B



Tt A S 2 A, eI IE I Pl B AR AR I 3RA T 2 i A
Ol SMEPREBRUAEATEN, CARHI. TR TRINSEFra R T DhRe
R B2 an R R i E R ATE (CEO) , MERIE HFIZEE
(CO0) BB E—— ORI R, 5 oAl & X 5 I
o

B ARNE Bz Em, BRI EEEE S G, 5
BACIZAE XS, AR RERZ Jq, B RZRICIR. BHAE0A
N, ACNZHAR 7T U K 25 A B BU S & o I B A 2 0 1) A
t, MNEEEREER B BERETNILE &, RaHEtelliis
MR AR —JE T Hr A R

bedn,  S3AT S AN AR, R R R AT R
DS BRI AR 5 OGS AR R 1 AW 5t B J2= S5 A SR XSS T R AR RE )
— FOER AR #h RO LA e Bl B, BAT A = 11X AN L],
WU B S22 1B A S o £ SEA RX AT RDTHURpr BUR R E e, ATA:
S 72 TR X IX AR T Joe R A B 4R T A 1 i Bl

FAT2 X FEIZ BN R EY), WS XS BT X5 3 oy
— A ARSI B B TR M X R
gaIX k. WIEAALZH, BHEEFIENAENT R MEET <. EERHIR
A BEAC 25 1K Loy i VA DX B AL B, b DR ) JH Al DX A5 T [1) 49k 48 1)
W, X MR EEN L. R, WEREAIAG AR TR,
A EEAER, At AEE, A, BRERITERF R



S MIERT, At L DRI R TR 7. X AR U R SR
.



BBk Ay B < 48 P A R AR 2

19954, ZHIFRIEANH DI CRfEf ) (A User’s
Guide to the Brain ) WAETE}L, WXL CHARY REEF R TE
FIZZ)MBDNF R 3. RERIRILEA —RETEEK, HNUH T
— V. Blizzhfgm 1A KR E 7R ILE

XA TR TEE RIR - B2 (Karl Cotman) A2 N KRR L
38¢ (University of California, Irvine) X% 5 & miRut 53 HT
(Institute for Brain Aging and Dementia) F4f. “FJELLAEEIKZE. /D
A TR R T K 3 B v X o A AR ORI AR, B SR
B Ik, PONEM# Sizsia R, »EZu, <Al a3
Vet E O BB A i, DR ARAAD IR EAE R AR . XA B BRI
W XAE T, WS K Tk 55 52 BIRAT PR s i E SR 5 ) b 7
HIX 3. AEFRE K, H—WEa R A 1A IR .

XA B0 RN ER . RIEZFRMRZ BE S EHERIL
Lo TR BI s s e i s, AR &R SMEE R 12 hia T iEE
JIRIE 2 A AN AR O BRI . (BRI TEA P ANE, T8I UE s
WaE A AR EE ST, B RS TS AR Th R TR AFAE — A
ELRMEMSEB R IXFE, BHRF 2T IR A 2—I8 sh A0k 7T )
1B o

FHRF 2 /e fEBDNFHERI AL B AR A A Z G HEAT IR ISR IR ), =



N IR A UEE B osBDNFSE s F R X R, EAA, FHFEHRTT

RS Ss, T AR U e A A — RO B 2 o ARS8 A — AN T2 AR
KIAWT 7T, AR ESRIE AR L ORFF S fe RS I AN R A H AL AL

ATEI A L, JE A RN D RERE IR AR AD R NBEA TR, B & KT 134
RE: #E. BERMEEE (self-efficacy) B Mgz, A& IHFAELL
NIV, bR R AR E — PR R “BoTmd, SRALE 74

AW ? AR, “JRAGHIRWGE, BaRRIEA . (ERFEE, 2%
FFESE BE @R RIRA KRR, 7

BB 168 R ] 2 2 8 BRI 2R T A KO Bt T
KBRS TR A F 2% EBDNF. BUF@ i, BN E e S F R
SRR, AEAS N H R AT TR LS B 7 L e 28 7 0 45
Koo BRI SORBE, (B IEAMS 8402 2 FIBDNFI: A3 2, 7
LT A TEZ T e b R B T IR T A Al o — AN 2 B
[



RIE KK

AR ERI 2 LFi5 « RIG/R (Ramén y Cajal) 2 H A4 2
LM AP T, RPN TR ARG 0 T 5E S It, Fi5E
KL IRTS 1 19064 1)1 DURER 7 2% . HER U IR 2RI 7 2] 5 R
AL B VIS, REX—HRZ 2%y, HRXZBHBPREH+
AN . B FN19455, NERFETH /KRS (McGill - University) .03
FREGNME - A (Donald Hebb) fEIAHE ORI T Al /B UEE ()28
Fo R SELG S FRLERRAEL A w3 ar JLR 9ein =22 R A X 45 41
m BT R R A EE. SR, CEREFTRLREE,
MR, SRAEETFHEMFEZM, XU ZRIEFEE T =0,
ZA A e BN G R B A A 46 LAIE M 7 i iy eI 2T Re . AT
WHNIXF A o8 T EATRER I . RS2 A IR (AT B2 24
— PO A FE ) ( The Organization of Behavior :  a Neuropsy
Chological Theory ) H, AlFEX P G 5818 A FH - T 2814 Cuse-
dependent plasticity) , TAJNFRAMILE T > FIRECT 2 B AT B A%

AT TAE 5B AR 7y BRI S, AEIENE
SERT AT ARG . 20t ZD604EAR,  IRAN K EAT Se A o e O B AR KA T —
Fhny<¥A35401k” (environmental enrichment,  EE) FSZIGAERYAE A
A AR AT I F B, Xk, BN RIA IR B R, 1M
A EERE T HWE IR 7. Rl gLl 5. A



PUEIEZ RATRERK, PIEElIRS M.

SR LS AR e R MIHATF 5200, FIyRA XN A H )
PRI 2 B AR . SRR R, AV — A T 2 R E RNt 2
N GOEZS s oA NSy AR S B) iy e o s e 2 o N
GF5e >, AR IR AE S G 7 T BRI IEI 2R, B TH R B i B
TWZ o BT 2B R E OFRCA B TTRI A . M4 S BURR
- M B % (William Greenough) TR FTAZHAM], XM KA1 7o A 40 1%
IR LA SR ZL DGR, AR[EZ1E: TR, 2 WA B3R, K
A S A] LE I S Be 2 Py A A oA, LS T S im AR il . 7

A& LA AR PRI I E AR, ARl AT 7R
Mo AhlEHZ UG “TRE)FINHTET BB N TR, a0 RARFEIAH T
PEREEMAR S, TRARE B DU A B NN K548 Te A 0 AL AT
T R AW EH], <BBNFEI R R LR e B R
) — /N AR SR S8 AR THIIE S = SRS s e A KR 224 @
HFARBRN — RIREE 2 &R IR — B A E, B AR RIEA]
AL B 2 B R AR /N o BEANTEFEUESE, LA ey K DA % FH R 1)
W e AL o

\.

m

XAMEFREL 1A 7 A OH E K& HOVBUR R, i B AR
B R SR o IR A0 5] AL ORI FEAR AR 1 I i
THA” (Head Start) A, X2 —TfR At 8t &1k 31 N £ 73t A %)) Lk
e B A E 1HR . A At 2 W& BB e — 12



SXAMIEFETIH IR ] 26 32 G, VF 2 2 22 5T ha bt FC AN R B R
BRI A

W2z U A PR B S R S e A — 4 80 5% P B E
[ BX A A 20T ZL70FACHEI,  E— R EES R T R T
H, A & T BB RS T AL R DL e 2 e AR K T
MR 22 I AR SR 51 & 1 r 3Tk, dkim et B
R BT 2 A%, M T X e i e ERgvE 2 B a2
J5, BEHH ) DL A ORI E 5

DAERATFIE, XFE AT ZBDNF . X SR Al i) U s #h 22 ]
AL FRAE B RIREDI A T BORREm, BARIKRNMFHE . REWRE, IR
A T ESCRIRIRMG, 10 HARER AN AE 5 LR D .

BElEe N KM iE & B 1F, AR e

it 25 5 e ] S PO ABE 2 T 52 B 2 B SR U A AT, — T
A 1R S OB W RS I 5 . 20120 K ER ) B, oo B
FHE 2R e —MET T e ) 8 AR . B2, AT
A IR AR 2 TR BAT IR R B Ao FRATT AT DABE O I 1t B 1
R, Az RSB, M HZLE R, BATESINEM LT3
B HITHHRIAEYZIMA RE 2R — DR, X RS IMSRR B9k E
FRCUANEGN, “IUAE, RGPS AU AR, 1 fivi 4
KA AR, 7



o MZHE ( neurogenesis )
MARZ TC T2, A0 AR T AR

WG R EARE? BRI AERK T — HE 2 E T4 R
KGR RS e i3k i) AR AR ARSI, ARATT 3R B 1 v Y
RS, FFAE19984FE A AT | — A BRI e 30 IXAMIEE R T —
I AT BB SRIE TRl . R B A I 75 B — A e ), Bl
FEXG AR AN M B, {6 R s A M ) U 00 o R B I8 AR R 258 A ) e
SUVJERE SR RN, B 7T R IABAT T g B ARt e i 1 e udnid, X
UERIAP 2 U S AR AL M —FF,  1EAE 7 ZFIIE I —— X AN I R4 R
RN FA” (neurogenesis) o T4, BHEFIEIAE B NS R 40
W KRN Z —

B2t MNITEARF R EE R, PR AR, e S AT
SR Jm Z BRI B A B A 2B/, BOVERE R Z
MIRZE R, MH4ARIH (Parkinson’s) LA BA[ /R R BR I 2 R AR AT 14
PRI AR A5 RS YR T A 2 MU AR T AT 52451 B B it 2 — il i
HIFETS, SR IRATRIRINIRE], 2 DA R 6 X P A — > N BB
XPLTB . BV — BmiE i Pis o i, RATTHRE N Kl i
BB E

HR 2 S A RRE A K R i MR R AR AT Al ? Horp — 2 R AP
PEMRZOR B INVENT . \WEARFERRS TN, i A



WA, ETRE A BRI g A . XTI A ? A B4
LR s HAE S ) PR B R A EH . (B MRS B IX K. SRR
flt AT I — AR AR BAR SIATHA B K BEAER A S, A
ARSI, N B E SRR, MR /REHFFFT (Salk Institute)
IR 2 R g1l - 347 (Fred Gage) ii: “iEFFI AT AE B EA
HaEH, XEBRZ —DMEBEMER. »1998F, It NS - BETH
(Peter Eriksson) 403 | iXANOCBEMEMTFT, M55 A5 Al — i TAEr it
FNRZL

MG eET HRT4E (stem  celD , EREPT—NMK
BEBEA R EYI . ERXADERET, BB Ak B FHE A e
7K, (B RZHEA KL — A g E 2 28 K A4 Re i A
Bl— ez, MOKFERMZEIC R, B T IE s
PRI RIN A n RIRATIAME A sz oo, ATt =k
AT, A ERNE S AER AW A H S & EIE TR AN
Mo “HIRRATIRA LIRS, FRATTI0E [ B AL B & Fh S AL A 55
Wi, “PATHREBZTEARLRE R, (ELRATC R, U
TR AR, BUREXS T A 2 gl M ) B AR B R o T IR
&, HUDHR M MAET AN I —FF, P A R AN 72 14
M & FE LU E R B — MMM EAFIF AR R G H, 5t
AR ERSR . iEsh A REMEIT, ISP R A
Wi TR TC A o



i FENHESTESSTANTHE ( stemcell ), B

I

|

. BH—TRETRTREABR AN, EX B, |

Hini=a CNLFARHSWES RETFFE, BAZKFLEN |
Mo — IS Bt 28 KA AR — G |

i, |

B AMER A A 5 7 ) Z TAVEE L B S I )N A2 i AT R (R S
WS - ¥0 - fifif% (Henrietta van Praag) o MAITZE— N7kt A B i AN
BIE7K, K TRIRINIAE K A7 P 6 . 2 AN EROK, BIFFEE FH SE
SR e AT S IR, B AE g & iC AZRR BE Qo] . Wi 9E 3 LR
TAEBHNE R MM AR L4 ~ SARREZR, g5RER, B3
ZRACAE 7 AEME R IR B 2 Ay . BRAR AR R T VKR FE A
5], HizzhH)Z e B8 6L, A3 BIEK A PO AR EL
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KREFR PRI AL A B m st . AL 19804F 22 19884F 1][H]DOE 1 FREFIX 5 T
NBI SRS OL, AT R =R TS50 A

R ANME T NGEERE . i TRAIESRS T2 80004 LA
PIFET-HE, L5 ah32 00044 KR FEFE RS T I T AMK24%. X2 EA
B, EALSEENNHORERENA YR ENREEE. B e—



AT, B, 1 H AR SRR, SEURAEZ
REGPI R AEXADWIFH, M BHRAAE N T EIFA R R A
T TR A AR, S AR B 5ot

WVFIE IR EA MNMIE RIS A FEES . HH T XA H R
WMo ——x UERH Z B AR S SBoam e A T, B VBRI A T &R .
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W R OB R 2 R FEARABENLRE . HULE R, WP MR
HIpH/K-F, 1M HLE 2RI A A NI AR E BE Sk . IR
GRS R XA S BE R GRS E PR, RXFEA SR G T AR Xy
P B R, KL FALFE R, JUREBULE G, BEE SEIERHE
O, AT R K AR 2 AR R TR T K

e W5BF (locus caeruleus )

IR, ACTET A WERE. SRR, 550
g,



FATE SRR T T 6T FEIE TP . RGRiE A1 E
RHE W,

SN, EIRIT S ESREAIE, 53— R RR JuB- 32 1R BHL i 711
RIZGItEIT IR S . X RGN AT R g B HAHMEM . £/
JIMVEEFEZRRIT, EATTRH I KGR SR A 1S EARER AR, db s b
R TCIET e LS DA SN SRR o 5 25 0o 8 P T ) B-
S ARBEIF, LA T LA W R ) £ 18 S R A, S XA A 2 kA
CRIRA R E RIS 53— 71, B-32 LW e B A 2 AT, B
Ca KRS 1, AI-FE 7 SRS SRy Pic T
AITAR AR RS BRI A, R S IR GORUL, T H AT AR B- 32 A EH
R AR T IR, KOV E RERE S T AT 5K, SRR S R
TESKNE L. (BERXUEE2RNKSH! D

o B-2AA&FH ] ( B-blocker )
B-52 A [ v 771 2 ZEAE FA ML il $0 ) B B IR ER S2 Ak, i 0 2., kg5 O WL i

73, PEARI s, o/l L ABSRCR, B 1) Lo B ot oo BEE PRI 402 35
A, BOSARAE I 8 (R I Al FH PR DK A B- S A BELIBfr 771, PRIIK
A R RURS, B-AE AR BELI R U 2 M B AR IR . 1 i s 2y P/ AL 2E
FIEIER XAET, il VisshERNIE. wgieil, EarfEH R
e HIXEYIME, EIRAE T A RBRR



FERAE B . R !

JUTAEK, Beaf® R BOGEARE 8 Nz iz sl . [ovissn]
REMR G ! A RI20 2060 AR MR L4 R, FATABEH 2 XA A
Ne. AEBEIRIZINFPOFRIIPR, METH R FPREE AR
PR TAAT AR JRR Al ReA2, A E X e R DB AR S
FIEAR . S5 RUESE, SECHEISAEREshE ML, — AR EE B M
N B FLER K e, T E TSN R, SRS R E ARG, =
HIBERAE. Bk, BRATF IR BUS A R £ 8E 1) B AR 8 Sz
g, Pl gl A AR .



SR E ) AT L2 O 2

FEAR & B B T FERRRE I T VA E LS 250, X PR ARE IR
ITE SIS VR ARNERE o 20044F,  (HToekg 2R 0 &) ( New
England Journal of Medicine, NEJM ) K3 | —ksXt] 2 R REIEIR YT /7
PR, P RARE A RAZES) . R FEMR & TP E
25y, AT H BT BA ER « X R IEIS RS2 135K )
PRS2, EATECE ISR aBIRITER , i HL3E E A 2 o
# 5 (U.S. Food and Drug Administration, FDA) ¥ A A AJIXLLZ595%]
A AR 2. FDAJFAZ IR XS ARER, oyt &
FERE NIV R XURS: 2 55 1 1T I 3%

TR BRA A, X P AR AT T 2 2 0 S B PP S
=, BB RAESNE ? BACKRE DLAR Yl ARR B ok
T R TIE g SO P A2 e AL T FURE AL v WL, B E AT P-4 52
Wi 1 o

Hilmw e, G RER AL OIER 7K. Cirgesg =5k
&) T T RK R T B i gNi2 ik 2 (Ochsner Clinic
Foundation, OCF) MfiBEAER/K - $u4E (Carl Lavie) AFELE - K2)
(Richard Milani) HIRAE. PALERAENN, “SCEIRD) 72 M REAE
VAJCE 2GR T 7. SR TRA T 2, SChIFea =3
BEHRIGITT RN — P AR T-B . PIXBHMEHER], O MR KR E



BREEA DR ER R, BEGEH, “Caibsk, REH8%
A DM £ REAEIR A A AR BRI 50% LA E o IXAMIESE STH A B B2 Jal
TPk FR R — R TR

' FEGSRAREBEREN A%, STLER
S
ﬁlnl_d] EERmESES D 50% BLE,

REMERPiIEH 1R NBR AL 4O T 702 5K
Tiazh 50T IR, KA1 =R T ERE . S — I 7T
ARUESKE 1 I8 Bl X AR R AR AT 2 (R e

RUAR EET AT, DIRER CHIER7ELE) R
A A K LUANR TR o 1B IR “PR 22 A LR, AR EHLA
B RS HOA, EIROERIEL T NG . SRS LD
BRI S A3 IF, ABHSCA LA MR a7 e 1, TR R
—IFEHUE BRI . AL TR, RHEAZORETARE], Mok BOE
{153 g 2 s 6 BATHITE 46 -

O IEBRATE N b 0 (ANP) HEN MK 5 fE. — H
BENBIAN, TS ZREE A TSR THPARIE M. Gat KA
WS AN IG, KK N T BB RHPAR .. W 5% E
JIRE SR AR . O XA NSRRI 788 ok BTHPA R B A
HEEMER, BEFN SN, HPA R E 12 3 FAEEE 2 1] (1) 5 2L3A
o 20014, Horh—I5 B RIGIEHP ARG A AR A B 7T g RYIH



E R 5O RVERE KB 1 ERE P B i AL S HP Al B
LR, IR XS | — P RO 48 22 4k (cholecystokinin
tetrapeptide, CCK-4) WM Z, CCK-41] i K AEEMA L. LK

BB, HPARNALYE b 7 IR RAR, T2 BB
FEPRCRR AR AL, 2 ERR PR BN 1 (CRE) K&

e CREAUA Bt il A £R RS, 1T B2 R S8 A 78 i B 7
CRFIEFATHEN—MEIERE, MO RIERIEF S 2 MKk, i
HPAH LI — RN . 0 — 2 otk It R R B, R RO R
P FE AR =17, XEWENER — DA, DR
A LACH HH RN 52 381 s 0 RN A RE # 3R OTE AE )

IO ELO B SRR, R A AN R KT R ) B
ISR, AT EE — D NEAEERSAE, 1B i DI &3 1
BB RO, YR EXE DI TR B KR E A EE N, 8
RLREWT R ERRER TSN, DR BRGNS 2 R RN, PR
R M BRSNS, X 2REEN . hIRA1HmIE,
FERMEUIE B b, RS RN R AR R NI P DA R S AN

20064, AR I —HFE AR ZAE A0 7 AL 22 AR A3 - TR 2R )
YUFEFHLDINER R T RILA RS KIFEFERAR AR, BN
P2 R IR ICCK-47 5 5, 1047 Bl ik e b ML b (&b
W) ATRE30 BN, DN ER IR R N, 5 bR EE A R 1
IR 7. HREPURTEH, XA IEAFE TR R, HiLE



e LR OIS BB AT 2 A
T AR

AR AR KIE, B ATRAN T A Rtk BIHL = MK EE LG ? 2
AL T WA RARIHIR” (fear extiction) MIFFZENLHIN . REIRA]
TIEARE R IG R BARIAZ, B AT b bnf DOl i g S — a1z f
AWrnEi e, KB S EAEILZ . 8 IR N — A S RELZ A 2R
MM Al R g8, KA T — AR BT AR, Eaid
VIR 224 IR IER R DL, F0 Rk & 5 SR S WL Ik
TF, MR, B BNk 5 R0 SO Z PR Tl IR RS T .
BHEF R NEFTVAR  (reattribution) .

FAT@ i — My N F047 R76JT” (cognitive  behavioral — therapy,
CBT) HJLEEEI7 a0, FH PEE i e 238 o R i RS2 .
FAUESE, FEVRITEERE T, WNFIAT IR YT 5 ITE 2 35 B i )
(SSRIs) JU-FAHHFEIHITHRL, SR 2% A [F] i 25 RAE IR T i 2 o<
o WRAT NIRIT SRS & ARV ITRIRE AN, ik B Bl i = )
ARYR . FATTHE R BB HE 0L PRI X S B A RN e, K2 ]
UGN SRR . JAERT AU B2 JR WAL T A B T A A Y
ERE, Miartg ek, W KRRNSIEIRR w2 xm—Bidiz. 18
BERIMANIRTTIHE 5, FRATELRE UL 238 i AT 48 % R 1 AS K DL i
W B2 R B AT A% ] R e (B R, DAl , R4 — Rk



TR 5 BR RN o

O 2RI - Z0 0N (Keith Johnsgard) & K5 5,
fth A INAE IS BN AT T HEATINFIAT 967 AT AR 2R ) B RO . Aife
CGEMLIESHIEARINARFIFEREY  ( Conquering Depression and Anxiety
through Exercise ) —1ih, fEFE 1 H Caa 8 M SR v — Ml Fn s i iy
JTAKIGTT T G BABAER . & 2R BB RE R ARG, ke s
RN B, BB EATRE] — N O Yy, AR T
Hr PRI R . VA NI REEE, RO A e B T R 22 4. 4
EATINE D AR 2 AA SRR . MR & B e T, bk
FEZ BP0 =T TR T, SR 5 Lk 23 AR IR 22 A I 49y v 0 T 1) i
%o Bt R mERE T TR K, SERE R
Hiodo R B R BES K AE R I, A TR DM, B S e 3
fih 5. AATTEHRMATE S, RIS WIL A 2 A,

B2, BEBRETIRIENGY) ORI, T H AT B e
. Z9rinpEs, B NUGREER, et E WERERSGE. <A
Ji_ER, AR F TR EIE, BN TTEE AR E R R B TE
Koo I EE RS ) SR A 1k ) N R K e AR A7

ALK F AT RKL)ER - F)ft Tl (Joseph LeDoux) J2 3 44 %%
WRERF AR TR, MRS 2L 2001499 - 117 B HEAA,
o520« XKIRKZE (Jack Gorman) 7E (EEREMHHFEE) (
American Journal of Psychiatry ) bIL[F&K T —R& A UTahiek: £



SN, HEFEREDY (A call to Action :  overcoming Anxiety through
Active Coping ) HIXZ . L EFFRXF (acti-ve coping) = A&,
T8 5| R ARG S B B SE R B X, RN A“Mi miA 27 SRIBIRL, AN
B BT BRGS0 P RRAE ARG HIE B o
i HAT SRR, Esh4a A2 £ 3 N Al Al e IR EE T TH «

At TR, N AR, AT AT B AT S SRR B R M A%
AR HAE B, FTIEF M EEE. 1% EA— b ki
(central nucleus) M7, o7 A THR IR S BRI, FEAN BB
I A BB ISR R AE — ik o DRI T IR A BRI 2 2
ek 45 AN FE FE R 4

At e a2 R SR UE ], RS T ] LA T 1A, R B
AFRERZR T RAZ, REE S S I s B EAE IRz . R
N, A RETIHER, FAIaese T 4R AZ i &
Ao FERZAAATAINEE, HATE =B BT E .

H)— AL B E G I 2 B H AR RE AT oy, TR b S
REMS 55, mHCDIRE. SRR R 5, BT
%, BVF[FRE AT DA AR ZR B e B AT Bh 2kt o IR E BRI A — N5
N5, ABIXAN 2SR KM R A AW 1o it
2T O R R, AT AT LB i S — 2k e T sl S B
OHBG R, IR . S IERIN, PR K = >3 i = 1 T
fe. BN ANEEBERN RV 2L, mBR— HEEE R



Zie ERRATSIRCRIELF 52 A0 BATHEAT IAFIR B, 3]
B AR IE AT R

e 1 UL}%  (central nucleus )

TAZRE], IR SMUZAMEE R N, AR e 2o AT
KIS ANEAL; B3 5 EE M.

o R TR
Bz BATINOS B R AT 2 B RS AN ) 5 Ui, e B i
AR IGES 0 A R B R AT R AR - 2

LpHOER 1. TR, @ahibiRe)o AR 25— 305
B, WUREED LR B SORIRI 1 B AR RIRES 4, M AER IS

B HARRI S £, AR BEHAEL T RERRAE. YR, FER
ANFHEATA S PR 5 WA R i BNz, g als. i, 5K
FIGRE P REE G . AL EshRPUEE I RFEER A A, 1 HiSRg iR
PR HARROR -

2 MNIN RSk BB B-32 R ITR—FE, HAITHAIEHA K
EH, Erhilr 7 B RAE R A 3G 0 £E RS AR F B AR S s A . 18
W019824F, WMATFEN BAMEYE - 42 - 9 HE T (Herbert De Vries) F'Ff
— IR, FREE RN g A N A W B TE R R HAS SR, s



BN AR ATk 71 G RB-SE AR B 77 —#E ), AR v “ia s iR
AR AL, SRR GK T 7 m] e/ B R8I, it a3 2 iRt 1)
e, BRI KIADCRIRS RS AR FELE, XA SR AL .

3K IR BIHATALL, FRATVAIEIZE S A 20 38
MERMERE ERRSEAKTE, mMHEREFKETEEmN. miEx/LT
X FEIR B B RA RN TTEAER . AN TGS IR E a5
EMHI RIS DLREESR AT . T XY EREE NG
MZER T, T ARSI VE PR o b £ FE AR MR R S E . RN, 183
AN T A0 B 36 T y- 2 A T R (GABA) |, b0 156 I il B
A2 2 O E B IR 48 7= K+ (BDNF)

AR FE SR . RS ARG A R A 18 i R B AR
We HTHRIEHGE 1V ARAIE R G0, DRI =4 ORI o I AT IR N I
X R AT PAfh R AR FE B — IR IR R A . AT I B A B i AR
FFRIBAEIE, 1HEE K. Frel, — B R nt s A B iR 5
FRRAT g FERR B AT F rl S ] AT 9 R ER, R4 BRI
MR, MHFHICIZ 2B PR IRA] PLTIX SRR = e A P
ER) AR S —— R B S 1B A5 — IR B R AR, EAFEBE,
B AR AT B AE R IR SRR AR AR S L

AL AL B, TSI AN R GE, Rl Al AR 4
ANFEEERAE S, MMBHIES R Rz lE, ke Awramt
H el AR . JIRHAT SR BN, PR S AT A6 A5 A% 1Y



HkIEERIRE R, BT E kg a5, TR R I, R
EERER ARG FEIN, AREAEFRN S > — R 5 AEA F B

6.5 =K ERE ). VRFNE H CRT LA R h R RS, 8 e LR AR
. DB ARERRAH L EE” (self-mastery) . JERH R EET
HE 7 A& TRy £ JE AT AR A R T B, RO ER & A S EUEIA . H
N H O A, R IVRBIR AT DU B 2T 4. X2 —a)dE

HAT R

7AEREH.  BWEANGON TR R . A
B BRI AR R 1T eIk Bl #R B Al T2 M R e, VR I RORR AR
8o ATHRBTRINER S BRRS, MEAGIRIL— s, 24
AR 2 BT Bt S T ReEE B N s R N AE B C Y
K, ALMERREE O, AR M EEIEAR AL . 52
B, ATEEER. S IR v AR R S 2 — AT B, B3,



[ediit ol RN —iiizs)

BN S PRS2 5 Bl F H AR B 20 ) 2 1Al AR K B AN [FJ(E
JUEAGOR IR L2 ) ——FNHE L N F AT VRTINS A BT RS — A
REF o — M RO BB IR e T
o A HEIERER ANATAARAE S SR A TR PSR . Sibr b, 4
KES ISR H R BN L NEERE. G383 LA AT
FHIXAS H bR AT

WEXT e s 2P Eid — ik — Rt e, B3 7 — el R
R Tk ERTTEZ e T, ANE IR IR TR ) £ SR L A2
BRI, 1B Rae B OmALTr, siE R BN, &
HE H O 2 GUR IR E S . REERA S IFEEEA
AR AESS, WA N IKEEZ YDA 2 — P IREE B 99 IR o

i, BUOIR A — AL RARAE B R AR . L E OO RN

A6%, XRUMA 5 BBBIENAER . 7R, PONERZENET, il

RO 175 R B™ B . BEREED, R ZLOAET I PR ELBE, At ar 245 0

RABARR AT RENE, S0 B PO IR R AESE, EHEEEA A

VALK . AR, A tE RIS A S B, 0

R A E AR RE AU, S Al IR S 1 18 T
Ko HMETEF S EVF IEIRA IR (Zoloft) M2 ZEXF A4,

B, AT RS BRI B R A B IRIR AR . 1 T RAREARH



A, BrOGEE RS A, RESIEFAIRTT . WA B AIFA T
TR REMRE /1. HIEWIRPHR AN, YA NGRE 57 KR, AT
R, fhBB BT R B E ] (TAXUEST FE? Fly
M EGissh Mg G rlfee — eIz . Z9MIRHIEIZIN 22K, izl
W E #AF TR R AR IR .

N LER U TC N E L, N7 £ RSURE 1 L2 ELAATT A R e B
A REAES Ja AR AE . — IUIIIE 7T, %F70044 ) LB ERIERRE 15 EL 2
JRAFE . ARSI ERRAERI N, A A K2 Bt i R A £ R
R AEAREE R A R G AT N, 237 F F WA £
AE 7. RN, RUEHEEREMNE 2Ry PN, BAE LR PAEER
Wz AR ZT Lt Ed=ad, IR . AKX
WA AR, PONIXEEZ 7 RRIEIR . (HS R, HFEIEE
ABATT ) R P R B — R R AR R AR 2, i EL I IR AR R [
B AL T ATHE AR RN RAT

TR R AR, R SE R S o 5 R N iE s,
XA FMFAE TR RGN . R e ek, (HEEA 5
—NIESS, I LI A RIS R . IRSEAR RG], Bk
DR T EE A X L, B RIMIT IR OBt 5 Rk 2 56 15 &
. A FHEIR B I E XIS T, AR LT A TR R 8
feplesr, B, fbZ8s issl. MRER AT 2/ 1573 B il
A EIBE—iE . WK EAT A ISR ARG AR i




2. ARG, sl SR ONE R, OISR, AT
RS ) A RE BRI AR 8 1 A B e (1 BURE

BUGRIT I ROLK L R A —FE, AL . (3R A
EATLMEZ, (R VR, BEARFIROHERS, AR SIS SR
RIATTET Ly I A REIR A R o TR A T BRI 0T B 24

&, WSEARIRE . B AU RIS 7 AT LA B R 25,
AT KSR T -

V2 2R IR R 858 ] AR T T 46— R Beop ARG . iR
Ja— KRR AL, AT S A AR BT, X [ R AR
FRAMEMREE RS . RIS SRR, IR XM T A A
B, IREVEA A REK A AR B R RRCR TN ]
W, REREEEERA™ERTFHEIZZ R, B2 AR

7] &

P AL A2 B w5 B HAMERIG YT ). BEhAROT
e A AOKINE, XUsshxt e R, ol — et H
H—H. BaENROITIRET 1R SRR E R . sz 5
IMFRES &, PR 1B IS B P 7 USRS BRI RIS
REEAE AT AE R H AR B MR DMERE 230 18 B i ALATT
N WEHTR B S ) EUNTE R B — A B ARERAR B R dh
BN POXFE S, W HIEH A B R FFEERE, TR
FHCOWERNSEE, FFRRFIRATR: BENE iR, JIFt



AT BN, EISSIE 1 it i REAROKIE A RE,
AL BT L 08 1K) 77 B ORIEXS BT

L

SOKHZA A N R M, SCBE. SRBEIR T A U b 1%
BT AN, REEMESURAERMEE BRI . fhxt B SR
REALEEAT T Z IR SR MR NH-H i B S ML SR 1)
SR BRI E A A REE B AL JLSE, Hih A S gaRES, BA
B 7)) e e i KB A it -



K

b0 B 1) A i o R

B%#Kﬂﬁﬁﬁ%ﬁ?ﬁZOWEMNﬁ,%%%ﬁ%ﬁaﬁ
H 18fT, TRMMRETEIITGREDS . AXE, EEEIT
g MR, M HAMERRI2ahib s B O SRR W AR AR
s> 1 E 5T LSO HA NI BE S, AR KRR 7. ARRYZELEER
27 ERAS, WIS EAEE 2 I TR S ik, XA HORIRGEIR A
A DAWA TP EE . HRMSREA L, W2 — A0 pf 4
8, (HZTRER, HMIRR T BP0, Al e A i 5 AT
1o TR, AR E S LA 24

1 & P i e 52 A7 ZE W T

FADRFAIAE ) 1 A AHSR BRI R . DTIAR 25 1 R B2t s =
bho HSRAE20THZLS0EAR, I RHE SR I — Rl TS50 B Be i Uit £
ZE R 4 NN IEF IR JUFER, — Aot gz tr-4 7
FRAUGETHOAEIIAE R, BEMAREZE S =3RRI 257 . 59K 1a], 410



WAER 129877k, X WAL ATTEEGRE]: A0y 58 a2 OB A
BRI BV AT DA AR SRR o B 1 EE T AT R o 1 8 1)
REREWTC, B LH U A T RIRE AL

MIBCLEHI50E B, 145 ES (mood disorder) i A /CyFHZAHWF T
HIEE R B RN TUIRAS 1 AE- T BUARAE O SR A, B $ 25 K7 2
] 16 BSG T 26 Al TR AR 1 BRI o RATTXHE L5 A5 1 ik
Z, WOBIE A FRissh R AR B R . FL b, A IRB BRI K]
TER, AWHBRENT 720 1 AR H) 5 A TSE PR ATE R — 1% . B3 LF
1 AAE RS T TH

4, el ARSI E Nia I e R B k. AESE R, i3
AILEA TR, XSS Nt R R LAEHH (World
Health Organization, WHO) WZit, fEREMIIER, FHLEZ AT
P RAT R E R, I 7O . A LR S . S KA
17% ) B N B B AR, ARATT A e T 46 2% 1) B 9% 447 151148 2611
fe.3670. IREEFER Z /D NARE B A, EREERE, %ER177085
BINERTT. BRIZ AN, 74%HIFPARRE B 0 A HoAm 3 Ag,
BWFEETERE. WA U R RIE. ST EIRMPRE, FHCE 2R
N—ELEJERER . SRTTAER I, BOIHRA A 3IGE.



| |
I FEE17Ta99HE1 A \BRE T, B I
$hEs) | 7% NOBRESELGERGENES, OEAEE. |
| ERHPLRRRE. |
I I

KOG AARAE B — KPEAG /2, XM G ZEREAS — RN Z AE
W AT NARE AT AP AR ZHOEIR. B KA EBLE. H
AW SRS R RGITR. = %8 BRI O IE SR
e ? A0 NR—MIEH B ARG, X RERK R n . (HIE
DI S ARIF A, BRAFZFP G 28 R A7, B Ffl — S HARRE IR

W2, GERS NGRS B[R WL AN [R] 2 b We 2 i $2 21 1) LR
K2 B EERIR BRI FNE A . oA, MHsea 4w, B A
—FhIRFR N FF 455 E” (shadow syndrome) H, A&t /s Bkt —
oA iE 7 A, DRt IR B R b3k . B 29248 Nt
PEEL, X—HERHEYKAFeRES; meEX—H b, @3l
Famia P2 . IR URAN S S A B IERAE AR, AT
BEMERREE R LR A MITIEHP LR, FORBUR T — A&
AR BN IR WIRARE AR, RIME LR B B E IR RIIARE, 12
ANIEANINEBFEREE o X LAIAR AR TC 18 A2 B I, B2 AR
RAERIEA I, BB IR A R, A @ e BRRER A
RS20 o SRR, FIANIIAR S — MR fA, B AR 1
VREGAETS, W RHIT 1 ORI 2 ] R R, T3S 20 A R B g a7 i A
.



FITAT IR EBIEAR, AR IRAN R FOHIARAE SR T . BT L2 /3 AN ng
HANKE, 1775 — SR RN &, RRAEA TR A
e NTCEA W 1A e f] B A OROE , AT AT E CBI DS BRERE, 1
A NN RE, SRR AIAE N ISR S ARER N K
TIRITIIAMERE o R PR A FURRE S AE R RAE A Bt v] DARA € f
I TT R AR WRAR A IACAE, Al Reseiese— LB, 25,
e MEEAEHEL (trial and error) 4 AEix &K B — Ml e A RN LW«
RIS A2 T 75 A 95 YRR o

X AEHATT T [0 2 F- AP FAR I R Fe o X s R K
HIFLAIAR 245 B 93 #r,  FRATTR X Ee 25 BG4 R 9 B e R 48 442 366 ol
s e, BlnEHE iR, ZEEMNLER. EPE FREB—N70
et r= w2328 £, ¥ (methoxy hydroxyphenylglycol, MHPG) . 1965
F, S MO I RO RS EI R T KL B R - AR E ST
%¥ (Joseph Schildkraut) &I, FALAE EE AN IFIMHPG =8 K. A
ATTRHHIARAE B n] A A B REVE UG 72 i 0145 - W R g A IX M ok
iy, WAIRZF B W AR, [FIN A FIRA B 7 LLiz B bt
o AR REAITHRIERIWTFRAE R T AR e X AR I,
PIHBRE S T3 =R i g AN I ple i) . B ik, FATTRE - 176
oy AT 7 S B I XM A2



Shrfn: P HEEK e X

KEZE - BEeA L R A YOm i - JH%F (Candace
Pert) filt/ KB, KENAAFERT Rk, IXRWY], BRT DN
bR AL, R B R NATZETAR B, AR
SRR PR, RN AR B 2R PR AFFEN e — 2K A i A
PRI 2 Y HERRACT 5 R, B ORBLF— UIERARAT . sk K 7eini g
HEREY) o R e 5B NS B 1T PR IESF UL RC . e e A<D %
RIS, KR Is BRI AR R . XIS, X2 E R EE
HNEHERIME

o PMHEALPR/E  C(endorphin rush )
FAA P HER T R B3 R RS, EE BN MR —AE, BT AR SRR -

JE 1A 408, AT S R ORI 4 5 . N HERR Ay
ek I, AERIZUS IR, BRI RO LA R . e
MR T MEAT NI R0 25, AHPATVEBAEE ER, el BERATE
HPER, EIRATREDS e TSk i AR

PAEEIFE R BIFFAR ER DR - IORWHRME 7 — MBI

Bl A B ifaiked, OVE Bl EfEmAS, HA F
O B S AR SRRSO R BB . R IR, — N ERMAR AT



T YRR RIBURAT, - 45 Al o5 5 BRI NATIE b AR Bk 4k 2t
#, WA RIS 7. AR, IRORETHPAOT 641
Y1, MUBIEGI29 Bk, BRAK MR R T a6 28 L. AR RE A &
T BREIFUTE R — PR 5K A 38 = B BRI . IRl <3R4
RARAEE RGO X0 € & NWHEAREI/EH -

PR SIAA <. RIRF RN J, HAt NEAT 17— 225060k
B 7 AT HERR 2 5 EL R IB SR I I 25 2 T ALy . WF SN SO EE R
2 A HERRSEBH I 250 ReB7 1R B T %Ay, (HANMSE] AR BoP JE B 45
o JERWEFUE KDL, AN 77 2L N MR ——mll 2 £ B R A A 38
R TR N HERE——TCiRE AN BRI . T, X Y HEBR PRI R T 78 1
BHTRIR 7o WHEBREARARME B R, TR EMRIRGE LR

o MIAE, FRATXERKIEEAT. IR ER, KN ERE AN
HERE 2 AL JE, PP E I R I sl i L. AL, FATTIEA
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SARBE R AR, e A PSRRI 58 O A R I 2 . —
HH LM 2 R T K, 2 ERER RS L2 s AR 2 1 2 B,
DAL 3 B3 T SR AT B RGO R Y, 1T 3K A1 2 bRt ) S



B A EIE

HIATRACTIABRE I, FRATAH Y8 @XM, By ERAT
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Zifa, MATHRERIE R 1 58 U AR s 1 5 A 1/3 0 Ak 2Y B R
b rvrZ, EAITE RAAAEBRZARYE . B EAE ST . RE 2%
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VE B ABATT A IZ AR o ARATT IR S e Ve A e 4 I, TS AR AE SRR AE
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R AR, BB Al 2 O IARLE . an SRR H St B ke
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HAE PR E R AARAE, T H 2R 4 A BUET Y. BRI
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F, RREIUR 225 5 0B (Washington University in St. Louis) HJ
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IR 225 TR R (BDNF)  A] DAOR 3 B 42 55455 28 423 i) DX 380 PN 1 o
2T i B 1) T3 . BDNFA& (2 3 1 48 Jo Al HL 7 8 A AR K IR AR K
Xof f 48 T SRR R 22 3 A R R L A2 v 7K HE) R o I s
BDNF, [t 2 A1z a0 VE IR DT 5 B2 i lEAH S . BDNF#E 218 1%
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o AR 10 58 SR BT B AE ) o a0 SR S 22 BB R kB, IR A kAT
FNE B THARE .
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FEIXZses, — HBDNFEBEANRZ RS AN, ©
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BDNFZE A, Fr= A4 ) BDNF & LTI E b 150%, BCRAS N AR
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—f. WA R AN EE P ZEBDNF |, [FI 0 38 A T 144 oy iz AR K R
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Jie TRV, ORI 2 o ] I H S50 T IR B (KA T VP AL, IRl
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SRR JE 5 6
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Wg IR, B BA B RN S AT UL 24 8RR 2 3t T S v )
R R . A NIEIBDNFR G = 2 S EHPARLE, (HEA Z X F KA
Fo 19974F, HRE KPR FZREHNME - %2 (Ronald Duman) fE
BB RE A 22 SCHRY - C Archives of General Psychiatry ) k3R T (]
ARRE R 4> T A4~ ) ( Molecular and Cellular theory of Depression )
3. MIRLLE, ZPNERFESEAT—HEU) TH#BDNFRFLE . 2006
L, AVELIIC R T SR T AN BDNFRI S, AU HE A E A 1
PUAR 2%, IH HARTIT% Celectrocon- vulsive therapy, ECT) 4%
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T XRS5 AKBDNEKF, 1% 99458 nl 5
ECTIT ik A MG T J7i%, "EEBDNFN 1 250%.
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OB TR JUAERT,  fho “PRF B> (deep brain  stimulation,
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BEN IR ST T RIS PN T5 17 R AR A RE I A 7]
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