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T B 12 BT B KM OB RE I BEE

P R
B HEr

¥ AZz*

FHERE* R B

EE BERA2FIORBRICE T 2 ROREOLEAZEZFHEL, KRVINEEOBEEIC>WTRE L.

M FERlE I 28I-IMP 2 X 5 SPECT % AW,

IEf#Z=$E ¥ AI=R—L/R+L/200(7;) & $EE & L 7c.

AL IZ X B/hREER & RRCEERBATICR T 2R RD 5 &, HEERREZ RV - LFHERTAOHEBRES
Bohiz. ZOLIEEER (E&: r=—0.58, p<0.01, & iB: r=—0.55, p<0.02, F&: r=—0.49,
p<0.05) TREELZADCHBIED b, KBERFEH =-0.52, p<0.02) iZBEVWTLHEFETH- .
AR D, BEHEOAEFRECEWT b AR EIC RN E /v LB BIED 7S
5z LR EH, BICHHERROMAVMNSEERCRIETHENRENLE LN,

L @FC®IC

BEERICER S W BE L MEERE» 523
PIRMHER T, BB LERICREWT bEME
HI s IR 2 T U COERBEIRICRBET A4 T
5. Thbb, diaschisis F 7z |% remote effect &
WHREN2BEKETHEIY. zofc, —lIXHE
BRECERL TH 5 h 5 FoHRVMNEER o i<
et oK T3, crossed cerebellar diaschisis (UL F
CCD L Bg¥) LIMiZh, BUBEM/MXEEEZTL TSR
By 208G LTEBESHTVWEY, &,
PET (positron emission tomography) % SPECT
(single photon emission CT) % w7z R &2 b,
CCD B RFTRE LORERLLL LT,
FERIERESD CHEEREY, »5vBEEO
MECRSRERHNITEFLER KA Lo
BEAHE ST W5, —F, —fU/NMEIRRZEC
BWThH, PMRFERKEEE A LT ROHUIRRE
KRB CMMETOEL 5 Z LA#ESHI1ZY,
* HRERKFEEER
Zf248A21R
BHWZA 24F10A 24 B
BRIk | ERMFEXESTE 6-7-1 (B 160)

HRERKEEEH
H &£ F X

KBS/ 1 B i B RERIBRE D 5 5 = L 233
BEhs.
ARETE, 05 LRIREBTBESLS
/ISR ] o0 B BE O BB 23 o 3 o0 AR BRA IR BB I
BOUTLEDLIE0ELEALNICTEENT,
MR OEAEZXFEEL L TR Lo THE
+5.

Il MR&EFE

BT 25 HA o 83 R (FIFFH S8IR) £ T
DERT VT 4 T 2 FURERA 21 ] (B 15 4,
ZH6H) THB. &FEFE T, MRS
CEFIZFD oAV, MLEEEOREESLEIL
E, $ERE, EREER Lo risk factor # H ¥ 5 E
FlIEEhTRLY, PRAERCEELEX
IOoRFEMEFMALTVS XS 2 b DRI LT,
-2z X8 CT 2/E{TL, BEL@EHAL
2 7:.

B 1L 5 B 13 N-isopropyl-p-[123I] iodoampheta-
mine (LAF IMP LR&4) 2 vz SPECT » 5 3F
LTz, g, BoErhREZCIMP#
BCYHELMEELREERLLE, 104500 Lok
HENREARRIREE % 458 T %> & #9 222MBq (6 mCi)
o IMP 2 #E L. B3 IMP #iE% 15 40 X
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VERIEL, BMERTETRRH2092E L.
TOMBRE CIFREEREY, REZENOR
BECIIREBYHREIRIZIEVI ) +5
nEEEIAoIk.

SPECT ¥ B B X VX —RHHEE= Y 2 —
Z—%2dEE LE&HGE Y o~ <~ 25 (Siemens
ZLC/75 ROTA camera) # fivy, BEfls v 52
v 7 2400 12T F— # L LI, 1 H[208C 60
FRED»D 64X64 = ) v 7 R TT — % & BRI
L, E#E#R 7+ V& —i2iX Shepp & Logan
& Butterworth # Fivw/z. AEX v, OM 54 v

AT R T A AJE 6 mm OREWTETEGRE Hic.

2 BAEBO MG FWHM 4 15mm BE ©
H B9,

Figure 1 1257+ X 9 iz, slice I (OM 24 mm),
slice IT (30 mm) o /NfEER cerebellar hemisphere
(CE) izix 5% 5 pixels (30 x 30 mm2) D IE 7 ROI
(BALEIR) %, slice IIT (54 mm) T ¥R AIEIER
& lower frontal cortex (LF), {I5E%E 7 /& temporal

II (OM 54mm)

V (OM 66mm)

28 % 3 & (1991)

cortex (T), £FAZER/E occipital cortex (O), slice
IV (66 mm) o F¥REITEEEE KK middle frontal cor-
tex (MF), {lggsRIRZERE temporopatietal cortex
(TP), slice V (78 mm) o I ¥ #if 58 2 & '& upper
frontal cortex (UF), EBhR&H /@ motorsensory
cortex (MS), SHIEZEpz Eparietal cortex (P) 213,
B2 L7z 3x 3 pixels (18 X 18 mm?) » EE 7 ROI
FENFREARHRLEDZLIICERELL. 1B
ROI &, Lz X#R CT a5 Matsui,
Hirano 519 OffE#El7 F 5 22 BEBIZLTiT-
. TZCHELR22FOROLIZEITS RI
By M RERE, SFBCoVwWTEREER
Asymmetry Index (AI)=R—L/R+L/200 (%) (R:
right side, L:left side) Z B L, NMLEEDPESR
ZOERBL L. & L TKREBEERRR, KRR
IZ35 mean cerebral hemisphere (HE) (FMERAN
D4R, +ibb LF, MF, UF, T, TP, MS, P,
O iz X 3¥H#) L/MRRERR & o BhEIC > W TR
L.

I (OM30mm)

V (OM 78mm)

Fig. 1 Scheme for ROIs positioning in each brain slice. CE: cerebellar hemisphere,
LF: lower frontal cortex, MF: middle frontal cortex, UF: upper frontal cortex,
T: temporal cortex, TP: temporoparietal cortex, MS: motorsensory cortex,

P: parietal cortex, O: occipital cortex.
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III. % 3

Table 1 i2 Z8HIRkD Al #5753, Al OEH24&
FIRITOVT —1.26 % 2.07 (%) HEANIZH
D, LRARNEMLOEMEADNIBEERE b
BREEANHTH o7, FLEHBEO AL L&
BLoMcHL» R BEEIRBED bhizholk.
Table 2 iz AT iz X 5 /MR & K i 2 ERRTT,
PRI R T 2 MRS R ™. REEREY
BRI AR T ADCHBRESE LN, &ICHTEHE
#ERE (UF: r=-0.58, p<0.01, MF:r=—0.53,
p<0.02, LF: r=—0.49, p<0.05) it BW\WTHER
ADHBERRD bie. i, KBEERTEY (=
—0.52, p<0.02) Iz BN T HHETH o7z, Fig. 2
CEAGIROMBRE L Al ofEsHE (AL, +i

LOREMMENELZNOREE L OB KRT 5.

Table 1 Asymmetry indices (Als) for each region

Region Al (%) (M£SD)
LF 0.404-5.18
MF —0.97+4.29
UF —1.264+5.78
T 0.714+4.37
TP 0.16+5.86
MS 2.07+3.40
P 1.8546.30
(0} 0.57+4.19
HE 0.36+2.61
CE —0.07+£2.52

Table 2 Correlation coefficients (r values) between Als
in each of cerebral subregions and Al in
cerebellar hemisphere

Region r value
LF —0.49*
MF —0.53**
UF —0.58%**
T —0.10
TP —0.23
MS —0.29
P —0.29
o +0.12
HE —0.52%*

*p<0.05 **p<0.02 ***p<0.01

r value

-0.8f * p<0.05
ok s p< 0,02

. *xx p<0,01
-0.6} K

-05} o ~ .
-0.4}
-03}
-0.2}
-0.1f
of
+0.1F

LF MF UF T TP MS P 0 HE

[All (%)
10.01

5.0 ‘F {»

0

LF MF UF T TP MS P O HE
mean) 4.133.854.34 3.68 4.79 3.48 5.46 3.54 220
# | £ * & * & & & % +

(S.D. 2.94 1.92 3.75 2.27 3.11 2.712 3.37 2.12 1.23

Fig. 2 Correlation coefficients (r values) and degrees of
asymmetry in each of cerebral subregions. |AI|
means the degree of asymmetry.

AR L BRI ER D EAZEDRE &
DOEICHL 2 EEZ B bhith o7, Fig. 3
IC/NBEER & KIEERTEIGIC 31 5 AH BB 4% (Y
=0.10—0.50X, r=—0.52, p<0.02) % R+ 3.

VI. %

RIS L RETRKILYE & o @7 Bz -
WTix, Roy and Sherrington!? |z ; 2 metabolic
homeostasis hypothesis D3ZIBLIK, — %12 [k <
BOLNTWS. BIED Lou 518 pdBiicis v
TY, MREES MO oBE I FELET
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HE
Y=0.10-0.50X
®l50 r=-0.52
® (p<0.02)
°
°
°
® .‘ +5.0 CE
®

Fig. 3 Correlation between Al in cerebellar hemi-
sphere (CE) and AI in mean cerebral hemi-
sphere (HE)

LREL 5D, P ELEBHRET I,
FFTARRTE SN 0 262 R AGH RS R P AL
BOBIEBEFETTHZLRELVWLOTHA

HyLEIZLRTWS. LEd-T, MOKEOE
62 S RO TESME L ET D Z LN TE,
I TRMMLEROLEAZELREL LT, BEE
O AFRTIRIBIC 381 5 KM/ o M RERY BB &
Wt L.

T O LZHRIC B T 5 ML RS RMAH R
DEREIZSWTIR, BILO=ZRITHRPTHER
REPEEE AV TE ORFB RS TNS.
TR EENIC BT 5 RN, EFEN, D
WIRESRER AR E L L 0B A» b b RIRORIh
5LzATHE. LrLIhboEcid, mif
RRBOELAZLRDE VLTS H DU i,
BEELEREYRDLETBHLD2D T —F
DEEEIIBLATVEY., SORERERRDE
LT AMEDOHTY, RPN RE o LfERS
BohTws, 20k BLA—5E, MEFER
PESRMGIC X »H8E, Hlx 1T ROI Ok EFH &R
BEEBOBBHLLOMBE I ER SN, K
ETREBOBBRAIEEEL, £HEIC 18x18

28 % 3 & (1991)

mm? OERE LIz ROL % 2 pFiFoRETH &
2EY, RERESHMABHEDROKEN VL
BBIHICED., FhnkdhEAEZIHNR
L5 o T ERE OLRIRE S L b EEE RT3
bDLEBEABNRS D, BAKRMIRIREET A%
FBrr Rtk AREEAERY ORI LBET R
EE T L.
ARFCHELNT FEE O Al iz, FHET
—1.26 %25 2.07 (%) nHWENTH D, AR
BRLOBEMPE LN, BFEERNHTH -z,
Z i3 IMP-SPECT % flVW/cfAE 520, HfH20
D& L B ERERBRLEXONSE. —F, K
fésko AL L NEEEERO AL L OFICZA O F8
ErZ o, BIHEERETHERELZAOHBRK
B oh, KBEPREHCBNTLEETH -
7z. Junck &2V 4, PET # v, 24 o Eic
SNTrva—z2REBOELAEE R LIER,
ATERIERE L/ ER & OFIcE B A0
BOTEY, BEEOEEAREICHS VT L KK
NN IR E T A Z L SRIB E h
3.
KB/ 3 1 2 BREEEAE D L X R ET
HY, TOHRT/HE~ORLERIEL LTI EE
F/NEKEE DS, JINEN A B DOFRIMERRTE & LT/ ik
FRERERPEARTH S, BRI TEL KN
NI T A MO EAEIC X 2B ERAD
B, Zh bR ORIEERE /v L o
BnBFcisborExbns. L LD
B, /D2 & O FOMERRHE O B3 RO MERREE
OEITH LE 1/40 LD ne® = L h, ERL
T 78 A D BRHEEAR D o T b 451 BB/ NMEE D
BEEREVWLOLHEENS. TbL, KK
ko MFH REB/NNEE LT, SRR
SHAINIEER O fLific R RiF L Twa Z L 28
HE S h 5. EEEEROCH, —RIKKERRB
BT D BEB/IMIKEE & 4t U 7ol sk o 35
fiil (CCD) (3 Sy E B B I BlER & h 5 346,701
DIH L, —RUNREEERFE AR O SRR ER
RE~OEBOWTIE, —H/MNNREEREE
LS HRI S Tw s b oniz-td, &
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BHAEBRRLE L T—RCEREINZ IZEE-TY
.,

PR/, KNEE 2 & R HiE
mETAIREBK L, B> KB BT
U /N R~ 2/ M » 65, KK
fEx, BiEAZE, MUEEZE, SEAER X UHRTEED
JRES I IR A HAE T % 329, 2 oM LT
L KMEENCESCSHLTWEbI Tk
W, FrERWEERERENFE»D, POEIE
(area 4), FHEF)E (area 6), FIFAFTEF (area 9, 10),
BISEZEHRE S ST (area 8) M4 [E (area 3, 1, 2)
CEREECHHL, £OMEEESCNEERE,
SMARAFE SIS & b R L DB oBEERKE O
HDTLBRENTNS0ED,

bhvbh ORE» b, KEK/MMEIC I T 5 ki
MENPEFZIMBEELB BV THERLZADH
BRELELN, Zhid RER/INNE ORI
OF, ETZ2ERTIIH2BEEML S 28R
LExbRB. LMLEBRLIZX Sz, 1Tk
D A O ERE R CHRERL R BT
b HBRBEE CRRBEE AT 55, 2hb
DEIRE /MK E OMICHILFROERE L2 H
BEhBER B rofk. ZOEHLLT, bt
b EFVIC X B BRI O FHIFH 2 04 B0
BEREXOND D, &bICHITEIERE O /N
RIS KIETHEERNEMEL LIt T L EE T
DUEND B b, Junck 52D 4, FE#E
DRI % 7~ U RTEREE R O /N ER I R g+
BEMEERREVWEERLTVS.

% T B 2 KIM/NME o $ R B Iz o W

T, 5L PET 2 v 7eEH#H 0% oBELH 5.

#% 513 verbal memory task # F 7= fiX B 4E IR 7%
Rz XY, KB/NMEO 7 v a— 2REtRoE
REZRD, EHF, FESHE, HEANT, RE

B JEIHAVMMEER L 0B WHEEEZED TV S,

T, BRI X B pRERHIER L 72 Junck 52D
DEBLREVREE-TERLEZ LN, 212
bhbh® BRI, 7ryng v—BIFERHT
&R MR R 0 ZEAZE A & KM/ o B
ERALIERLLERS. Thbb, TAYA

A <= —BIREHR T, BHEERE LR RHR
AERBEFERTHEELZACHERE A, Thid
KECEERN O ML & O EAZEOERE L fih—3+
ZEmEAADh. Z0X D RREND, BEE
D AEFRHIRABIC 36 1T 5 KA/ MR o # e R BEEL,
FEAERN E RRAREETO 2 LI R B WEE
L RBEh 5.

V. §&% iE

BEECRT 3 LHFOMLTKESDELE,D,
RN OHERERIC > W THRE Lz, BisEE
BR L /PREER L oI B i AOHBRE S
b, REHEEOEBEFPRIBIC BT b KRN/NMRE
R EICEBER/NNEE Y A L SRR B E 0 T AE
THZLEBRTRE N,
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Summary

Functional Relationship between the Cerebrum and
Cerebellum in Normal Subjects

Haruo HANYu, Hisayuki ArRAl, Nobuyoshi HATANO,
Shinei ABE and Hideyo KATSUNUMA

Department of Geriatric Medicine, Tokyo Medical College, Tokyo

To determine whether a functional relationship
between the cerebrum and cerebellum exists in
normal subjects, the correlation between asym-
metry in cerebral blood flow and asymmetry in
cerebellar blood flow was investigated. Twenty-one
healthy right-handed subjects were studied using
SPECT with N-isopropyl-p-(123])iodoamphetamine
while in a resting state. The asymmetry index (Al)
for both the cerebral and cerebellar hemisphere was
calculated as follows. AI=R—L/R+L/200 (%)
(R: right side, L: left side).

A negative correlation was found between Al
in the cerebellum and AI in cerebrum. Especially,
Al in cerebellar hemisphere was significantly cor-
related with Als in the upper frontal cortex (r=

—0.58, p<0.01), middle frontal cortex (r=—0.55,
p<0.02), lower frontal cortex (r= —0.49, p<0.05),
and mean cerebral hemisphere (r=—0.52, p<
0.02).

These results suggest the existence of a functional
relationship between the cerebral hemisphere and
the contralateral cerebellar hemisphere in the rest-
ing state of normal subjects. We strongly suspect
that the frontal cortex exert an influence on the
function in the contralateral cerebellum, probably
due to a transneuronal mechanism, mainly through
the corticopontocerebellar pathway.

Key words: Cerebrum, Cerebellum, Corti-
copontocerebellar tract, SPECT, IMP.
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