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ABSTRACT

The purpose of this study was to investigate the aging effects on the motor related regions
of the brain, especially basal ganglia-thalamo-motor loop. Ten young healthy subjects and
10 aged healthy subjects participated in this study. We performed the functional magnetic
resonance image (fMRI) mapping of sequential left-hand finger movements at five
different paces under self-initiated (SI) and externally triggered (ET) conditions,
respectively. fMRI signal change was extracted at the activated regions within the basal
ganglia-thalamo-motor loop. Then, we computed interregional correlation, constructed
correlation matrix and calculated path coefficients. In the young subjects, strong interactions
were found from supplementary motor area (SMA) to sensorimotor cortex (SMC) via
putamen and thalamus in SI task, whereas interactions were present only from premotor
cortex (PM) to SMC in ET task. In the aged subjects, interactions decreased from SMA to
putamen in SI task, and from PM to SMC in ET task. Additional interactions appeared
between SMA and PM in both tasks. These results suggest the decline of primary loop

function followed by compensatory recruitment of other mechanisms due to aging.

FH v R AR —IFE Vol 25



2 B

AFEDOBEE, EB)HEEICBE S 5 ko ol pE,
E TR IE AR AR OG- & 5 BB AE L
ILEZBHLPICTHIETHL. HFEREN, B&
UZFE/RE AL 102 I, EFROBEME
beEE x SBEBOBECN— A, AN R—R
TirbtE, TOBROKENMRIZ®REZELZ. K
MM AR A OB TEEFRIL AN, BEEE
RO 2 KD, FRRABLHEB L. FHE
BENTIE, HOA—RERCI3H R ES T —
A — AR — 4 1 IR EB) . Sy~ — 2
EBIG (I3 BB AT — A5 1 KRR EBYE 1258w
WreEM RO, BEREFEAL, HOR—AE
B I 3R — AR, S — A EERE
WA EBYATEF — A7 1 RECHE BT DO REREE R 13
RT3 225, #iREEE — A7 EE) 5 M O AEE
idsimL vz, Db s, miic kb e
5 A B ERIEENIME T 3 2 2%, KN EANOES)E
MR L IR ERA, R EEERZHR
LT, #EEETERET2 I AR SNz,

#

i = & 2 EERE DR DL, EB)EE
BLUTBBEOETTH Y, ROKMNEEZES)

[l & AR DBRERLARER & LTHEE ST -

wal, Zo9 b, KANEEED)DEICEET
5 BEBEE ORI, EE & b IZE T
B9, 20BN TFCR>RAA—F VY UIREREL,
EHEEHER KT TS, LadisT, A
FENEAGE SN O 5 (L EB) A & R ICBE L T 5
LEZLNA.

C DRIGFEREOEREDRE 3 & OIRREARLIZD
W IR - BEBRE TS DR RS R
TWAD, ZHTHRLEIW 7 IVIZBIT 5%
LW E OME, B L UEMIHFROBRIRERR
TOEBAGHLEDP LHEES N/ DOTHY, E

T2 P AR—YEE Vol 25

—167—
BRiCe FOSEE)T BB KINERBEASED LI
WHH T2 ST, FERERY MRI
(fMRI) A2 ba vy CTE2FHTNIEVETD
B, BEOWIFEILE 4 DREIAM BT &
NTVBHDAT, REFFEDHB & ¥ % EE) o] ik
WEFOAHEHEF I STV R,

e, FAFLIZHSEERO MRI (fMRI) % W4
e A0 IS 2 G EL T 2 S E)RE 2 R
L7z, SO IZHiGEIRILEETOMBEZRET L,
R MBROTHRILICR LAY, 22T, K
WMETIEFREANEEFREANTIREL, &
B FE T 2 EIMRI & 17V K 2 A% 8] B % R AL
L TN & 2 BB REAILE O C L, &
BB DAR =Y - EHFIEEICHRI TS L2 HP
&l

1. ¥RESLUVFHE

1.1 & ®

BEREA (THEBBR), B & ORI
A (PHIEIOOR), %4 0AEXRE LT
FROWEG R, HRE. 2B X D informed

consent % 15:7-.

1.2 # &

PR S TFROFHERLES) (I8 IDIISRIE,
Hig, g, Mexaby, 20— 3—%EY
WHRICNME, EiE, B8, RisTabEL. Zh
rAORMHBEEYT) 2HTDNR—R (TE 57T
B, PLEL, BFOR—X, ALEL, TE
BIAFH#EL), BLUHHR—Z (X b/ —A4
T05, 1, 2, 3, 4 HzDR—A% 52 %) Tfro-
7z, HIRY 7 OFICERT, "—ABLKE
TR L72. RE—EB—kB—EB) % &1 505
DYVET Ty 7T L, BREITHRIC
fMRI 247072, R—ADGHZHZT ¥ L%E
Fl& Lz, EFF 04T THRREDITEI 278k L,
SEESERE % AT L7z,



—168—

1. 3 fMRI
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1. 4 F—2—fh
7 — & — M7 12 SPM99 (Wellcome Department
of Cognitive Neurology, London, UK) # H\ 7z 5,
MEMIE (FIAT] mm LA O session DAFEH),
(L (V7 PNOFERERICEZ 6h%, IEF
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R 10< (12,-18,4) n.s.
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