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ABSTRACT

Using positron emission tomography (PET), the brain regions recruited for the
tapping movement by different fingers and different tapping modes were investigated in 10
healthy adult males (20-30yrs). The experimental tasks consisted of auditory-paced (2
Hz) tapping movements by one of the fingers (single-finger tapping) and two of the
fingers used alternately (double-finger tapping). Data were obtained from the index and
ring fingers for the single-finger tapping conditions, the index-middle finger and ring-little
finger pairs for the double-finger tapping conditions, and a resting condition as a control.

Each subject also provided a subjective ranking of task difficulty among the tapping tasks.
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Brain areas activated with the ring finger or ring-little finger-combination were greater and

more distributed than the index finger or index-middle finger-combination. Activation in

most of these areas was closely related to perceived task difficulty. These findings thus

suggested that the movement of different fingers was supported by a set of different central

neural network. A comparison of the two tapping modes revealed that in addition to the

brain areas activated during single-finger tapping, the bilateral dorsal premotor and left

primary motor/sensory areas, and the right anterior cerebellum were also activated during

double-finger tapping, confirming the difference in their neural network. The additionally

activated areas can be related to motor sequence operation of the two fingers. The results

overall suggest that active use of the ring and little fingers is important for the maintenance

of higher cognitive function.

C |

R b o rEREHEE (PET) 2HWT, 104
OERE (20~30m%) KBV, RARbELBL
CRRB5 v ¥V 7HEICL 5 EHFICHAT S
BEROAEOBE S, WHELEHTIIZD
EBRPBE ENLONE ) PIZOWTHANT.
EERTIE, BHSORLERHREELE LT, g,
BRIEO1IRIC KL 5:EEh &, g - PR, T/E - D
ORI X ZRERIEER Z AV, PERE S
i, 2Hz DB AL CEREITH L9 R
L7z, avy bua—V&the LTRERDOT— 5 b
UNAE L 72, EBRIUERIEEI O REE S OERLICD
WTHEE S

RIEB L OTRE - PIROEMFICIERT, BB
JUEBRER - DEOEHFTIX, K VIEAFEREEERT
DEVIMEIRBDO LNz, T2, ThEDOHEEO
M € — 7 MEISHERE 2 X 2 B2 W L %
HIZHE LTz, 18 COESICHT2HD
Bailld, muoEALESFE, AWo—RE
B - EEE, GROAREIC XY BWEIEIERD 5
hiz, TRNHOFED,S, HHELKERIIERD
TEB)HIE - B ICB b 5 RIBEZE, FHTEZE, /b
OEES 2 EET LI LA\ L LR o/, TD

7Y P AR—-UFE Vol. 26

£ 9 kR, BHRR/NE O VAR REMERFIC
EoTEMOTHEHETHAZLERETLLDL
Zxbhb.

&

il

fBEDEE  HE AR THEICER L Twb L
RIFBVEV)ZEREICEDRSE, T, Hig
FIZFIROES) & BB ST 5 & FRIYE
EhBEVIFELHZW, —F, ava—%
DEBOX — 2 BlET 5 L) HMELEE) I,
B D EDFMLANEB L, ZNMAT—D2D F —DITHE
BEO L) LHEMLGEL EORER L LD E
V) T EIZDOWTDIERIZED TA R\,

bhvbhid, ThETI/ICLHAEEY v EY
7 i (single-finger tapping) B & N2 DX H
BIEICK BAE Y v € 78 (double-finger
tapping) % BV 7EB)EMEERD S, M4 DIFD
EEREFRICL o THE RS Z L2 WEL
TEL43, EESEEL, 18280 LBAI
BRfEFROEC, BRIETROEWT &, 2L,
245 T OB TIRHAAEDE B IFIHRAE L TA

BT A LR o7 2HTOHE
\243, R L iR & DM AE DR TR b EEAE
, WIBL/MROMAGDLETRbEP o7, &



4
LI, ZhoHOEBORE S BT 2 EBIRE
Al OAE R, EBRERE ATV E S
ol 7, BERECEKROREZITHOE
PBEITE, NEICEE o T 248 TOBMEATIRIC
B RLHILHAGREEST.

84 ¥ DSy BV CEBIBE 2 EBIR 2 F
BEREISEWATE L 2 ERITIX, HOREIRE,
BRI RO, £ LU CHEREROML L &gz
HIBRT BN F A =7 AW - FRHIFHREER &
DHEHER»ET 5N 2121610 21T, #
NHIZMR T, PR TORMERMERD £
ETH0,

R 5 OEB)CEG 3 2 BlES % <72 EAT
72 & L Tid Erdler et al.®, A HERemZRES LR
fREmE %Y (MR ZAWVT, REH 5V idh
O 14812 X 2 8B O —KEB)EF & 4 EB) 2
DEB RS DOFH S, £ LT, —KEHET
G’D?‘ﬁﬁmﬂ“mcﬁw:@%#ofwﬁf il R B BT

IDOWTUIRIRICHAT/ME O EEIFE I I3 EE) 3

BAEAKEL LB LERELTWS, $1,
Catalan et al.>) % Harrington et al.l0) |k, HME I
R CHHE L D38 D EumEB & % NI Bl < & 558
g (B, ®, A, B, B] R D, B, R
RO X9 2ER) OMBRIE % Bz NEFE ToRe
(BIZiE, R, &, B A, R, B, R NMEO
IE) L Twab, £LTC, HMRIEFEOHE
WCHART, B NERE T OEB I ER O 5
THE, S, —REE - EHE, REIESH
7 ED XV EVEBIZBVTHRWHEIEL
AZZErBELTWA. ZOLHIGEHD [EF
DFHES | PREESZRET LI EIBIRETIC
SbWESNTLD, HHINIZBOEN 2L
TEBOWEE S & ER) & OBIRIZOVWTIR T
WCRFHE ATV RN,

bhORITFo T AMIEB Y EY T
EEICHET A2 TiE, €722 b E—#kK
- ADHET, filADIROFRERKEENIIZED

BOLNLD o720, 1IBTORBL/MED Y v
EY 7 EHR 2 CORECTHRICET A DS
WL FERAEFPIRETHLZ LPHLP LR
ofz. HNMLEERVPBOLNEWVICHEDLLT,
FHOCHEEIBNIERLEOMAADLETET
ZAMPRRVEHEIT) LS TEL LW
R, BORRNESIHICE T, KO
REL D BT LAPRMERIEEDT L V&L 5 &
W IR ERIE L T 5.,
FITARETIR, RV bar (BETF) W8
gk (PET) ZHWT, R, BB LS
single-finger tapping &, 7Rig& HiR, BRIE &L /NR
DEMAE DEIZ X % double-finger tapping |2 B
545 ommEzllEL, €205,
HA3INBRETRHROEE SRR 5075, F-EE0
W& B LB U T B I5ES) THEBS AR
REB L Db X% ORNTEIET ORI O
BRDLENZDHN, IZOoVWTHRHTAZEZEHK
& L&

1. 5 &

1.1 W&
PERE X, RFRE~NDOZMICHEBEOREL R
10%DEF FRERAFME (20~30m%) & L7

1. 2 PETIC&L 2 BARMTEEDEITE

AR TIE, (Bk) B BUERTH SET-2400W3-
D Headtome IV PET & — X2 EH L7z (&1 A).
AREBOZEMGMHAETLX4X5 mmTH - 7.
T—FDOIEEIIDHRE L, XRT7 A4 AHMEIZ2
mm THf63 A 7 A ADPFE 2R AATZ. ThiZ
Lo TMNKOK TEID A X — T & KNSRI BT
BARXA—TVTF—IPPESR. FLFHE
(voxel) DRKEEII2X2X3 1 mmTHo7z. &K
e cit, BERNEFEARLE27-TVDT T RF
v 7GR H W C, ARiBEEEIR & ) S0 ¢
BEINTKEGAZEBRREAELEAF Y18

Ty b AR—=YEE Vol. 26



1 An experimental scene. (A) PET system and
subject’s body posture. (B) A close-up view of the right
hand. '
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Transverse Coronal Sagittal
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(2 Statistical parametric maps (SPM: MNI template) of orthogonal projections(sagittal, coronal and transverse)
describing the adjusted mean rCBF in all 10 subjects for the comparisons between the index finger (I) and rest conditions
(A), the ring finger (R) and rest conditions (B), and the R and I conditions (C).VPC and VAC denote the vertical
projections of the anterior and posterior commissurals, respectively, Distances are in millimeters above (+) and below (-)
the intercommissural (ACPC) line, anterior (+) and posterior (-) to the VAC line, and to the right (+) and left (-) of the
midline. The dark resigns indicate pixel values significantly higher than p<0.05 corrected for multiple comparisons.

Transverse Coronal Sagittal
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B3 SPMs for the comparisons between the index & middle fingers (IM) and rest conditions (A), the ring & little
fingers (RL) and rest conditions (B), and the RL and IM coditions (C) for the 10 subjects.
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4 Bar charts representing the mean effect size for all 10 subjects for each condition (&= standard error) for the
left primary motor (A), left supplementary motor (B), left dorsal premotor (C), right primary motor (D) areas, left
insula (E), and right cerebellum (F) due to tapping movements. Units of effect size are relative to whole-brain mean
activity values and represent the percentage change of whole-brain activity produced by each condition. Coordinate
data given are based on the MNI template implemented in SPM 99. For illustrative purposes, the finger conditions

are displayed in the rank order of task difficulty.
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5 SPMs for the comparison between the double-finger tapping (IM + RL conditions) and single-finger tapping (I

+ R conditions).
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