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A 4 91

MEERRBITTIVINA I —IHIZ BT % (+)N-[11C]methyl-3-piperidyl
benzilate (1C-3NMPB)Z Fl Wz AAA T £F )L AV ZEEBD
FRPR RIBESE
EREE, iTHE ., RER
TR RS 52 R — R A Rl S

BB

AHFFE T, MEEFE R (VaD) BLUTILYNA T (AD) 2B TLANIET EF )L a
VY Z B (mACHR) BRI N T B ENEHASNCT B0, B R R 12 ] (VaD B) .
TIINAT =9 11 Hl (AD B) . BXU 7 HloEER (NC B) 205z,
(+)N-[11C]methyl-3-piperidyl benzilate ( 11C-3NMPB ) % F > 7z Positron Emission
Tomography (PET) 1245 mAChR fE&REDHIEEIT o7z, BOEENSEH T 51 EE= KT
B G F T RATEIZLY mAChR #EEBEEBER B L 72, NC BEEHE L T AD Bz BIT5
mAChR FEEEICEERBDIIZDENIE oz, VaD BORh TRINEZ EBEE2E T 556
BT HFZERIZ—HLU T mACKR SEEEEMNADL Tz, — . HE NEBIZ L DAEFIEE T,
mAChR FEEBEIETRERTERHREI THEEIZD LU T o hl, 0o KB B & FE I Tl R 7
NTWe, A EDOFERENS, BB THEEI24% VaD LU AD TIRANEE O mAChR AR/
DH[BEME RIS NIz,

=402:51

HAE TR, FRERBDENTHHEEICHY, EFERBROBMERBEBLION#E - B0
SHGHEERSN TV S, EFEB R, MEERRE T IVINAT—H{AREE HD, DAET
IR DOFIERNE O ZEDSBORICEL T MEB R L& HDBEELLN TER, D
T MEMERRET IVIYNA R —REFRERBEORBII BT HMILL L FEELRMEh T
WIZA R FORZRFRBENS, ME MR FALET IV INA IR BOBBREFINEET
BIEAHLMNIEN, MEDFEMEEL DDH3,

—J7. INETORENSTININA IR TR R LO 7 tF L R#OEENR L&
WORTRRAUAMRER A SRS, 72 F )b a)y - TAT5— (AChE) FEEZE AR RIC SN 1R
WD —DLI5> T B, I Positron Emission Tomography (PET) % Single Photon Emission
Computed Tomography (SPECT)z&37 £F )LV ZFEDEGLATFRELRD, H AR
TIVINAR—IFIZ BT BERRIFRDITONEIN /e o7c, ME MR R E X REL I R Z A

- DZEABIZBE T BERIRIT TSRS T H, ZEERT I bR R 2L OERIZB N T,
M AR O FRAHEREITN L T AChE FHEZOFIENRESN TR O, MEMHEHE R
% AChE [HEZDREEICOIRE RIEA T MEMHRIIBTS7 £F)La) ZEE OB
ZERE D TR OLESENEEO> TS,

PET &3 7 €F N AV HEGEREOBTIIHOONZUT Y FORHNT,
NC-N-methyl-4-piperidyl acetate (MP4A)2i% AChE JE#EDFHAMIZ, 11C-nicotine?), 18F-FPH4)
FzasFr®7FNavr 2/ E (nAChR) O FEAfi i2 . %72 1C-scopolamined .
1C-benztropine®) , 1C-tropanyl benzilate (TRB) 7. 11C-4-N-methyl-pierizil-benzilate
(1C-4NMPB) 935 LU (+)N-[11C]methyl-3-piperidyl benzilate (11C-3NMPB) NI LAFV %7
T F AV ZEE (mACKR) OFHEIC &N 5, ACKE JEMEIZIEE U ERRIFFTHR S 1L L A,
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mAChR U R& B W I BRRAFFEEE D 720, 1C-scopolamine, 11C-benztropine (&R~ DHY
AR DIz EIZ. mAChR EE OO /NS L TIOR3 b7 AMBRL, &7
UC-TRB & UIC-4ANMPBIEIN N DEIDIAR N Z WHD D, f N TEEIREILHETHDIL R EZE
THEDICEEREIZIEIAFEEEZ SN TS 7 10, MOV R R EEE A EL, T
REEIZET B BR A5, ZIUIH U T BAMEMEVIAT VR THIVULTFEIREISZET 2
R R O A, RN & TR RSN T BB LIZEE L O B OE EBATIZIERIE
RN C. AR IZ B O CREDRBEICET BN EE CH 5, UC-3NMPB 1, ZHL - EEHIZE
BT BIENS, EEMTIZHEL 72 mAChR VAR THY, BERGHANDOE BESFEIN T05
1), Fig. 112 UC-3NMPB O{LERERT,

COO0 NCH
OH

Fig. 1 Chemical structure of (+)N-[11C]methyl-3-piperidyl benzilate ('C-3NMPB) : the (+)
form of the two stereoisomers has stronger affinity to mAChR.

FTILINAT—IHFD RS T MBEEERIZB O Th RN RBEERIVEIZEFRIC s T
57, AChE [HEZEEFRLOEL o HERER S IREENBHEE —OBIRE THHILNE, 7L
FIL ) R BB M T 52O BEEMENBEL TH 5, LM LENS, 7EFI)La
U ZEMRIZ BT BERRIIFEI D72, &R RIZ DOV TR, 72TV aU wig (R ERKEE
IR DB RMIFREIZEAEREN TR, AEE T, B EERBIUTT IV NAT—RRIC
BOTRMEED mAChR BRI TOWADNENEHSMNMNITH70IZ, MC-3NMPB Z#H W7
PET Iz&% mAChR E{&f#frz, MEERRBIUOTIVINAT—HRBEIZBO TITo7,

XFRETT I

L35 AR Cd MEEARBLOT VYN TR EEENREL T UIC3NMPB &H
W7z PET 12&% mAChR E{&f#HT 21T 57, National Institute of Neurological Disorders and
Stroke-Association Internationale pour la Recherche et I'Enseignement en Neurosciences
(NINDS-AIREN) (22 HrEL#E 1212 501 T probable VaD &gz 12 i (B4 10 &, ik
24 PR 70.4 1) 2 I MEAISEE (VaD B £ U 7o, VaD B OB R T 5% Table 1A IR,
VaD B0 H & ERBIEDOEEE L, Functional Assessment Staging (FAST)19% H W TFHEi L
7ol A7 B 5 BISE 6 BB CERAESFHE S, M MERIR O AFRRIE, MRT TARAEZEIC
REEESYT  BEZCENHEICEERS I IR E 2R U E NHEEE 10 5 (SC #)
&VHEIR BRI R e E U SERGEE 2 §1(CX ) TH 2. &M, TIVIYNAT—HD
#Z Wi, National Institute of Neurological Disorders and Stroke and the Alzheimer's
Disease and Related Disorders Association (NINDS-ADRDA) D2 #idHE 19025 D0 TTL,
BREOIDIBERATEETHY MBI EHER DL TR THLLHMWTL 7o, BN SHE
JSED probable AD W&z 11 %l (B 4 &, £l 7 &, FHEFE 695 ) &7 IV NAT—
WEE (AD B &U 72, AD BEORRRE 2% Table 1B IR, 510, EXTIRE (NC #H) LU T 7
il (B 6 &, &M 1 & FHFE 627 ) ORFERTV TAT NoR/oNIT—2ER 0T, 2H
{2 MIC-3NMPB % Fi\ 7z PET {2£% mAChR &, 1.5T MRL BXURA | U S AGEFHI A
—)VIRETHR (HDS-R) 19 Mini Mental State Examination (MMSE) 16% & £ i {0 R B AR 2
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EHEITU T,

SC B, FRENFREEREE O EEEIZLD 2 BB L 7o, MMSE 78 15 SPA L0 4 il % SE RS
U 14 BAT D 6 BlEERERFEL 72, MMSE O i, BRAERET 185 S EEH T103 A TH
o7z, %72 MRI _EOBHERKRZIZIEH L T, Fazekas O ERE S8 Mic kD SC BE% 2 Bz
U7z, Fazekas D ERZ 5758 Gradel ~2 OB EEEAWIL Grade 3 DEEESHIZEES T EITH
P

UC-3NMPB DRIEBLUAIFFLIZBEIL TIMHE BB X—GHE B S0 &R
2RI BWBEICZBMICREO BN BLUABTE TS L  BERI L TATIERANS,
I T IVINAT IR BIUOMMEERE R EBZF L TIFKEHODLETHELE,

Table 1A. Demographical data of patients with VaD (VaD group)

duration of cognitive function e
case lesions sex age iliness FAST —ee—— MR findings FLeka -ar GIOSdlS
(yecrs] HDS-R MMSE azekas' grade
Vad 1 subcortical M 68 7 6 18 19 right putaminal Grade 3
hemorrhage
VaD2 subcotical F 71 5 6 2 4 bilateral multiple Grade 3

lacunar infarction

. bilateral multiple
VaD 3  subcortical M 73 3 6 8 15 lacunar infarction Grade 3

. bilateral multiple
vaD 4  subcortical M 69 5 6 17 22 lacunar infarction Grade 2

VaD§  subcortical M 69 10 6 6 n bilateral multiple Grade 2
lacunar infarction

VaD 6 subcorfical F 76 5 6 7 9 bilateral multiple Grade 3
lacunar infarction

VaD7  subcortical M 55 5 [} 8 13 bilctero{mulﬁgle Grade 2
lacunar infarction

VaD8 subcortical M 76 5 6 1 n bilateral multiple Grade 3
lacunar infarction

VaD9  subcorfical M 68 1 5 17 18 bilateral multiple Grade 1
lacunar infarction

. bilateral multiple
VaD 10 subcortical M 77 n 6 9 14 lacunar infarchion Grade 3

. right occpital
VaD 11 cortical M 66 1 5 1B 2z cortical infarction

. left parietal
VabD 12 cortical M 77 n 6 14 8 cortical infarction

Table 1B. Demographical data of patients with AD (AD group)

duration of cognitive function
case sex age lness FAST
{years) HDS-R MMSE

ADI1 F 70 3 5 8 16
AD2 M 69 1 4 18 21
AD 3 F 64 4 4 n.d 17
AD 4 M 72 3 3 16 16
AD 5 F 65 3 4 7 19
AD6 M 7 6 4 21 20
AD7 M 70 3 2 16 23
ADS8 F 81 3 4 18 27
AD9 F 73 4 4 13 19
AD 10 F 75 5 5 14 16
ADT F 54 6 4 21 22

2. U FEE: BEIZAH O UC-3NMPB 13 1C a3 b AFIVERIEMEE L TFAAF)IL
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EOD N-AFIALRIGIZ IV ERL 18, FEEEA T ZICRIBIFER L - R oflss
JURBEERIZI DOV TEMKHBKIEM T b 2 EEMHET TR 2B HRRRES0HE
HEIZHEHT,

3. PET iz&5I%E: PET XE&EIZEHEHERTO HEADTOME- &M U 72, 2O &, FH
Z2R S FREEDY 4 mm T, 3.125 mm B T 47 A7 4 ADQEGE RIRHIRIE T HZEMTES, B
REFI TR AT | A 512 mm, (REFT A 150 mm THARE DO EWENN—THZENTES,
WE ORI HEFNIZADEINC. PET EEORYNIHRE L8RS E. PET BEE2T-o
72,
Fo—H = E#IREVF 30 M TREL 2, HERORE B, 16 ~23mCi (592~
851MBq) T, 53 H| &L 6.5~8.6pg ThH -7z, N—V—DEFEEZLD 86 73l H7-0 1 4 [,
4 EBIC10 DD X AF IV AF% 10 [, 9 [H B X0 4 BT R RFRY 72 B PN A 28
TEU 7o, iET RE RIS B SR IR IE (MC: 22380 204 73) L7z,

4, EEMNENT: LA ZREANORE SR, BLOFEE (ROD N5/ NI R OED L

/J\E“’bb%:ﬁﬁb\’( FHE L 72 9, FETRO/NNE X FERAZE U 7S BB D LA LA/ 2 R
HREDERMNIBIEL 25, XBE-VIT L FEE I TFEIEL T AEE BEL TV BRI RE

J%% B &L TOWRWIAVNEEE F X ENIREE Bmax, BEEEHE Kd &9 55
(Scatchard plot D) MWHVIZD,
B/F=Bmax-B/ Kd ---{I
DA RO HETRED 3 E 0 &&E B IE Bmax IZHARTHMs/ha L)
B/F=Bmax / Kd «+++[]
&78%, Bmax / Kd i Mintun 5i2&Y binding potential W IZFI T, L AR SREDTFIELL
TRIBENTVS 19, 22T, LAANZHFRBE OIEFE IR/ NE OIS sEERE(ROICb]) % F,
fLDEBAL T DI EEERTE(ROlreg) % F+B LIRE T 5L,
ROIreg / ROIcbl= F+B/ F = Bmax / Kd +1---[
IR0 PERFO/NNE N R E U 7 BEERRE O e A B S RO BB IVTEE
U7, Fig. 210§ K512, IC-3NMPB O R R i BE K705 60 73 AR 2 FEHTZE L 7o A7z L
66-86 732 BT HEERD ROI fEE - FEF OIS RERFEE L TRV /-, BiE5 A&, "C-3NMPB
A PN A2 ER AL DS/ NI EE AR BN CRITE L 72 L ZAA Y ZBRDIBEELHBETHEHmEL T
%,

0.010 A
striatum

frontal cortex
thalamus

0.0054

pons

AERE,

cerebellum

0.000

0 20 40 60 80

Time post-injection (min)
Fig.2 Time radioactivity curves of C-3NMPB in brain regions: the accumulation of
HC-3NMPB is greatest in striatum, followed by frontal cortex, thalamus, pons, and cerebellum.

5. ROI OEFEBIWE# M EE: ROLIZ UC-3NMPB E§ = TAG /MK (16%x24mm) .
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ZARTHE (12x24mm) (AHEEERK (16x32mm) (ZAHK (12x16mm) | A4 HITFHE
(14x28mm) | ZZGEHE (14x28mm) | AAFHEE (16x32mm) | FEHHARE (16x16mm) |
RIEBHERR[E] (16x16mm) TEREL., ZFEN 3 AT 1 A2 AFvr OFEEEEH U2, NC B,

AD BEHBIU SC BED 3 BFf D LB ET TlX One-Way ANOVA, Post-hoc test &L T Scheffé
EE RO TR T 27, SC B CORFMBEEREEDELERIZL D B BLU MRI HERZEDE
fEFEIZ & B LIS TlE, Mann-Whitney test & W T & 1T o7z,

6. HEEGMERHRIT/ 7he I B E R E (& O MR I L D%, KINERE
ORH - MFEERENE LU, HEDPCDMERL TEORERT—RZR—2LE7 LB
HEEITO RBICESMAH - WOROET - ERENE Z ErAL CEFEMNOEEEEE
#£ /¥ % Three-Dimensional Stereotactic Surface Projection (3D-SSP) 2012 &% = KT Hi{5 %
Wr&{T o7, Bk ROT #HTEFBRIZ NC B, AD B, SC # 0 3 BRI O LLEE, SC B 31T 53040
BREREOEEEICLHHEE SC BHIBIT5 MRI HERZE DEREEIZLSLEE{To0z, E5IC
CX #HERF|% NC & 3D-SSP (2 L a7 o 7z,

R

1. NC #. AD #£.SC # 0 3 B OB OMEE (ROIs) IZ LB g 3 #4512, UIC-3NMPB O
mAChR #E&8EIE. MAlOEEZ TEL Ml OHEK CEM o7, Fig. 312 3 BRI O FHED i
&Y, RUBAEE, MITHEE, SHTEEE BEHEE, R AR BIURRENZEREL 2 BOEE, 55
517 1C-3NMPB O mAChR #E & REEA L4 54, AD B Cld NCEEE LR L Tl O R,
RIBHECHTIER R R AR E TORERME TH2M DT NOEHII B THEREE Do,
SC B3 NC &b L T 2 A DK, HiEiF R EIZ B T 1C-3NMPB O mAChR #EA&BED

B THERDON I, Tz, AR OEER TE NC BT L TIRIE Th 7D, et # i aE
BEEIRDOENEMol, AD BE SC B HB Tl Ml 0EER, HIR, FiEa- R EIZ B0 T,
SC B ORE(EL R THEANASN M, e EBREIZDLNZM -T2,

<0.05 P<0.01

i

rfro fifro rbg fHbg rith Ih ritem litem roc Ktoc rpar lpar pecg acg

Fig.3 Comparisons of regional mAChR binding among NC, AD and SC groups: regions of interest
(ROIs) were located in the right frontal cortex (rtfro), left frontal cortex (Itfro), right basal ganglia (rtbg),
left basal ganglia (ltbg), right thalamus (rtth), left thalamus (Itth), right temporal cortex (rttem), left
temporal cortex (Ittem), right occipital cortex (rtoc), left occipital cortex (rtoc), right parietal cortex (rtpar),
left occipital cortex (ltpar), posterior cingulated gyrus (pcg) and anterior cingulated gyrus (acg). The
mAChR binding rate was greatest in bilateral basal ganglia, and smallest in bilateral thalami. As compared
with NC group, mAChR binding was not significantly reduced in any ROI in the AD group, whereas
mAChHR binding was significantly reduced in the thalamus and anterior cingulated gyrus, but not in other
cerebral cortices in the SC group.

2. NC #& AD B D 3D-SSP (2&5H#: NC BHIHAT AD B Td 1C-3NMPB O
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mAChHR #EERE. FTERBIUBIERENB O T Z {EN 2.0~3.0 DIE T HEBEN AN/, Z
&N 3.0 A EOBAS MK N 2R /A kiZ@d s izr-7z (Fig. 4) .
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NC group vs. AD group

Fig.4 Three-dimensional statistical comparisons of regional mAChR binding between NC and AD
groups: in the 3D stereotactic surface projection maps, mAChR binding was normalized to the global
average (GLB), to the thalamus (THL), to the cerebellum (CBL) and to the pons (PNS). Right lateral
(RT.LAT), left lateral (LT.LAT), superior (SUP), inferior (INF), anterior (ANT), posterior (POST), right
medial (RT.MED), and left medial (LT.MED) views. Compared with the NC group, there was a mAChR
binding was mildly reduced in the anterior and posterior cingulated gyri in the AD group. R=right, L=left,
Z= 7 score

3, NCEEESCEERI D 3D-SSP Iz kA HEg: NCEEZ A TSCE T, 1C-3NMPB ® mAChR
FEABRI, THTEEME, =A%, AEHLE OFTEHE T Z BN 2.0~3.0 FBRE DK T, £/, Bk
[ Cld, Z [ 3.0 A L0 BEZE K 280 7z (Fig. 5) .
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NC group vs. SC group
Fig.5 Three-dimensional statistical comparisons of regional mAChR binding between NC and SC
groups: in the 3D stereotactic surface projection maps, mAChR binding was normalized to the global
average (GLB), to the thalamus (THL), to the cerebellum (CBL) and to the pons (PNS). Right lateral
(RT.LAT), left lateral (LT.LAT), superior (SUP), inferior (INF), anterior (ANT), posterior (POST), right
medial (RT.MED), and left medial (LT.MED) views. Compared with the NC group, the mAChR binding
was significantly reduced in the anterior cingulated gyrus, and was mildly reduced in the inferior frontal
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gyrus, pars triangularis and pars opercularis in SC group. R=right, L=left, Z= Z score

4, SCEHIBITHERFMEEEEDEGEE IZLSHE: 11C-3NMPB ) mAChR &4 RENL. BE
BECEEREOMIZIE ROI IZXBMET TIZIASG AR AR EIIFZDSNE N7, 3D-SSP 1755 H g
Tld, BERRC LI L CEERE Tl IS D& R &27R 3 38372 1 o7 (Fig. 6)
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SC group: comparisons according fo severity of dementia

Fig.6 Three-dimensional statistical comparisons of regional mAChR binding according to their MMSE
scores in the SC groups: in the 3D stereotactic surface projection maps, mAChR binding was normalized to
global average (GLB), to the thalamus (THL), to the cerebellum (CBL) and to the pons (PNS). Right
lateral (RT.LAT), left lateral (LT.LAT), superior (SUP), inferior (INF), anterior (ANT), posterior (POST),
right medial (RT.MED), and left medial (LT.MED) views. No significant difference was shown in mAChR
binding between those with mild deficits and those with moderate deficits. R=right, L=left, Z= Z score

5. SC Bz H1T% MRI HERZ O EREEIZLLHE: 11C-3NMPB O mAChR & HET, B
ERHEEEFEOBIZIT ROL IZXSEEHIAS T E BEEZIIFEDSNIL N 5T, 3D-SSP 1285 Hig
TlE BERHLLLR L TEER T ZRMERK ToCBMLIIATRE, HEEE, fITHEE, ZEED
JI 75 B B R CREAR I Z i 2.0~ 3.0 FREBIE NMERIAN ALY, Z EA 3.0 LA L OIS e
KT ERTRAELEERDSN L7 (Fig. 7).
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SC group: comparisons according to Fazekas’ classification

Fig.7 Three-dimensional statistical comparisons of regional mAChR binding according to the
degree of leuko-araiosis in SC groups: in the 3D stereotactic surface projection maps, mAChR
binding was normalized to global average (GLB), to the thalamus (THL), to the cerebellum
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(CBL) and to the pons (PNS). Right lateral (RT.LAT), left lateral (LT.LAT), superior (SUP),
inferior (INF), anterior (ANT), posterior (POST), right medial (RT.MED), and left medial
(LT.MED) views. There was a tendency towards the mAChR binding to be reduced in patchy
fashion over the frontal, parietal, temporal and occipital cortical regions, but none of these brain
regions showed significant reduction of mAChR bindings. R=right, L=left, Z= Z score

6. CX Bf 2 iEHI D {5 :

FEF] VaD 11 1%, R AER B LS. ZHRAMEE, REBARLEDRFEREZL,
REMEE T, EEEE, LEEELREORFBEREEEL D72, MRI TIXARIBHES LU G EIE
EREICRHMEZELZ D72, MRA TIREBRIKEINROFEH AN R Th o7 (Fig. 8A) . NC &
&M 11C-3NMPB D mAChR #E&HED HLEE Tld, MRI T2 ST 5 THZER CMEMRNZEDOLN
T TEBEEBIOA FREEEIC—HLTZE30 U LK TERD:  (Fig. 8B).

Fig. 8A MRI, MRA and #mTc ECD SPECT images from Case VaD11: old cortical infarcts were detected in
the right temporal and occipital regions, and the right posterior cerebral artery was completely occluded
on MRA.
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Case VaD11: Z-maps as compared with NC group

Fig. 8B Three-dimensional statistical comparisons of regional mAChR binding in Case VaD11: in the 3D
stereotactic surface projection maps, mAChR binding was normalized to global average (GLB), to the
thalamus (THL), to the cerebellum (CBL) and to the pons (PNS). Right lateral (RT.LAT), left lateral
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(LT.LAT), superior (SUP), inferior (INF), anterior (ANT), posterior (POST), right medial (RT.MED), and
left medial (LT.MED) views. The mAChR binding was significantly reduced in the infracted areas. R=right,
L=left, Z= Z score

SEF] VaD 12 i3, LRI E OEB R EEBR ML G MEE 2L, BEIMEHE T FEE
EEITHREEEE, DEEFCEORAMBREEELRD 2. MRI T2 i8HE{§ T3 L HEER Y
CRRIHMEREZE, SHICERERICIRIBIES 7 EEE B L, BTEENSHEE - BHEEIC VS
JAE72 HERE N RD SN T, MRA TIEZENHEIIRIZ T EEAZEL AR KINBIIROM HH A B
T#H o7z (Fig. 9A) NC FEOHE TR, ERTSAR, FRTHEFE S IOHORTEZ & A RTIEE,
HuLEE, EIETE/NES IO N EIE/NEE S OETEE RS A KEBR DL WEIE T, Z @4 4.0
LA @ C-3NMPB ® mAChR #5&REDIHE 2K N 2387 (Fig. 9B) .

right

Fig. 9A MRIL MRA and #mTc ECD SPECT images from Case VaD12: MRI revealed old infarcts in the left
parietal cortex and left basal ganglia, accompanied by marked leuko-araiosis. The left internal carotid

artery was completely occluded at its origin, and the left middle cerebral artery was poorly visualized on
MRA.
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Case VaD12: Z-maps as compared with NC group

Fig. 9B Three-dimensional statistical comparisons of regional mAChR binding in Case VaD12: in the 3D
stereotactic surface projection maps, mAChR binding was normalized to the global average (GLB), to the
thalamus (THL), to the cerebellum (CBL) and to the pons (PNS). Right lateral (RT.LAT), left lateral
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(LT.LAT), superior (SUP), inferior (INF), anterior (ANT), posterior (POST), right medial (RT.MED), and
left medial (LT.MED) views. The mAChR binding was markedly reduced in the left frontal cortical areas
including superior frontal, middle frontal, and precentral gyri, and in the left parietal cortical areas
including the postcentral gyrus and superior and inferior parietal lobule. R=right, L=left, Z= Z score
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