Examination of the Recording Condition of
Contingent Negative Variation (CNV), and the
Mechanism of CNV Generation : a Study with
rCBF
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WERERR B OSSR BEOME 2 5 IZREA N =X LD
Fge- 3 i I & O B AR

SR KHEF AR L H I (EIE BB 30R)
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E
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KINBHREL OO LB RO ELBEEERN L L TOMMERMEZE) (contingent negative variation, CNV) D72
DT T A4 LOFEE, BLUCNVORE A Z XL EELDIZUTOMELITo /2. £—0HI%EIE, CNVRIED/YT ¥ 4
LOWHELZEME LT, HAEOREEN20% (FHERH252+ 185 o810, EEHUCHEDNFR S ML (button press,
BP) O 3 X U8R B (inter-stimulus interval, IS) DR @B LUBH) & CNVEROBREME L. 128 TRH
FENONVOERKE, PHHRS, BYESEDITHAFOFLEL VBN 0O HIOFELVFELNZLOLY S
KEMPo7:. SHE, WHORMEE L UBERSO—T, BVHFEECEEIIKRE o7/, F&YRS TR, EEEIG
BEODHE b OOFH, EVbOE)AEIIKEVCNVAREE LARMAE Do 2. ZOMPN S, EEHTEHREETT
CNV OIS BB S TN T A 2 e EE SN 2272 LEFHUSRELS L WIHE T L /A E VRS »
BHRT. H2OWEIE, CNVORE X7 =X L5 HEE kD, £ OREBHEI06 (FHEH242E LI EHRIZCNY
B FEWROYMT 7 R v Y A TEBRESNAANFF ATV TOLEL T IR LE] 02y 2 7k b2 CT
(technetium-99m hexamethyl propylene amine oxime, *™Tc-HMPAO-SPECT) {2 & % R ArHNILIE (regional cerebral blood flow,
rCBF) %ML L7-. 32 DI (regions of interest,ROI) {2815 rCBF O # 4l 35 & USHIRHIE & £k L 72 CNV & #7550
rCBF#l#E M3 HaTd L ¢ 133 B2 CNVIEfA#EEO rCBF % ll5E L7z, CNVEREkEF o rCBF I3 #ik i, MaxdfE & $12& o ROI
THIERWE OMICHEEN oz, 727, CNVEFEOAREE (FATEE & IREE) o rCBFHNE & A A5 5
WSS, RO rCBRAHE & ER P LR E B LB YA EL EOMBELRLA. ThoOfE,S, L
MR RE L OB S ORAEICHES LTV 2 TREEATRIE Sz

Key words Contingent Negative Variation, inter-stimulus interval, single photon emission
computed tomography, regional cerebral blood flow

CNVEHEREE D20 DRRNRERNT &4 L1, BEN
MTHAHELHR SHEERL, 2EIMSHMTHLEE2 N
B GDITH LT, #Eehi Ry S LREOET & KD b HA
FIGH:F AT 5. 1976 417 Rohrbaugh & 13 4 1SI £ il
WU CNV & BRI 4 & By i L 7o, 2l
CNVIZHERTHLLEZLNL L)LY, 4 HTIECNV

19294E, BergerV#%i Lo Tk MMEOFSERICHII L, 104
%@ 1939 % 1 Davis? %5, LHlE, B ~0B&KHBIZL 2K
IMEESSEAT 2 & P TSR L 2. 1947 412 Dawson™ 2 BN
BT EERE,SBNTAOOBEELEEREL, Jhiza
Y¥a—-FEFRHOTFYMERII ERINSFIZE T
5. 19604ELIZ1E, TERDKMBREM D & 5 1Z/HROREER)

WOKTET 22, SRR REMERTIERC, RO
() X 2 BEERA OTAMEE & S L CEBh Y A MR
DBEME LTERPEBEMIEASND LI ko720 FHE
BEBENO—2THh 5B H (contingent negative
variation, CNV) 1%, BXIEHIREFDORFERE BPEEICRECL
THHTEREBTEBHE I ) B0 o B A ORBR LR BIEEN
EETHD, 1964412 Walter 5712 L - THHTHEE ML,
CNVidlHE 22 1 OfH z —EDK MM (inter-stimulus
interval, ISI) TRERTLHEEIZZF ORI L B OBICHIET 5.

FRU124E 9 A 29 HEAS, FR124F12 7 12 B2 H

RS T EIZHET AN E Lo T 5,

CNVIETH, 5, B 7% &% KM 2 itk B g iR
L LCHgE T &7:. Rohrbaugh & I3 RS 124 LTI
ENEIEE, BN L CIRCEHE IS SETELT
Wa. BRI STERD 6 R 400 ~ 450 3 U B CRAEENM
ZRTOL, 700 2 U REIRCIEAIET S, BN S2l
500 3 UG S2BICHBIT ARMENLTSH S,

CNV DI ERIIZ DWW TIE, & M RE & v 7o S not
FHRFTONTES. BELETIESINS S2ICEHITRET S L

Abbreviations . BP,button press; CNV,contingent negative variation; FWHM,full width half maximum;
HMPAO hexamethyl propylene amine oxime; ISI, inter-stimulus interval ; rCBF, regional cerebral blood flow; ROI,
regions of interest; SPECT, single photon emission computed tomography
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pbice FRTESREE - O RERICIE T TREREMIE R
LY, ChLOBUPEEINTCONVERERT S, RENT
ik, BEHHE 5RO AL O RIEBIRZRE L e TRAeT
PEMARSEENTETFEHEL, RERERHoREY
VT AGBMNSERETREEMN 2L LML EhTWA,
ERTFTOMZEHEETIE, BRERCNVIZETH D\ ILHEET 248
BAEEAE F POy L TG RN, FIRIE, LITER
% (PR, BRERTHE, HREPES L CHBEA#KKE)
PERICEEEDY, B, BEEANE, ¥IRE, Rétss
SUBRRRMEF IR BRET DL EN TS,

AR TIE TS, CNVRIED B EH BRI+ 2%
LB FCEEOFEIZL ACNVOIRBREHROZEICMT S
B EATo . WEOEBANHMMMREICR L Tid, ISIPEW
BECNVORBECHENKREV EABESNTEN®, B
i - HERELSFREMNERS )P TIL2HDISIHHE
BENTVE, THERRETALDII2HESHOISIZAVWT
REHRE L. BEOEBRICOFREICLACNVOEICHL
THEEDOCNVRIETHEHRECREAOH 2 Z LV ERBTH
BN, TOBRICIBBRSCEFOEBRIEOBKBEML T 2H L
EEHEH B L (readiness potential)'™® AT& T LB I & AR IZH
BRTVWDDT, THERRT 2701047 -7.

1980 4E X LA FE, B 4% 6k Wi {R 2 W (positron emission
tomography) DB L, BETIE Y ¥ vk b > CT (single
photon emission computed tomography, SPECT) ASfhikig i}
ERTHWLRA LI IZhoTwD, TALOMEIRYAWVT
CNVLR EOBERBEBMORER I =X LA HEEA
FILRohhv., 2 TCSRICNVOREEA I XL ,ELE
M, BFTRILF (regional cerebral blood flow, rCBF) % KMt
TA5SPECT %2\ T, ¥ KANTCNVElERKOrCBF % #~X

" 2. rCBF B = 2 v ¥ — 8 L 47 L TEL L (coupling),
BOEHUOBEEL KRBT 2. CNV L&D 5 RMEA O rCBF O R
KRS NIE, 2ORBMTIECNVORECHSTEEEL
bha.

WRESUHE

I. CNV Bt nizs

1. % _

HEIHHMBEBROBED 2 WEF ZOREBME204% (F
HERE252-185) Tha. MIEOEHL L IO FHIC
DWTHLCHBL, RSN~ ORE*/B/LI) X TERBL
.

2. HiE

) BRMAEER

D CNVERBRE

BARY - HERNESHFREMANEEST @V nT,
EERB (S IR 1003 V080 dy 7)) v 2B L L,
BHIZERL, &4fEk 62 & LT, HFREMMELREMEB-
5304 (HAERE, HR) L5 -VHOKRBELED Higr H
Wiz, BIZLDBENHMESR D00~y PRy EXIZL S
BRI R G LB 0DT— VL EE X, BRZ B
THBIRREL L, BEFE I TERLIHT I LATTE D 0RE
PRBLSL. BELABEEFEES 1B CHSE .
(button press, BP). B # 4 & SR T T4 2 & 2 #BRE
CE, ARE2TCEZRTECABRT IR L 2 EBRILHE

Be L GEBIRGERES D).

HME A KITREBRITEL, TV ILOFELED Sl 200 3
VHERTA0REOETERD VR R RE L2 GEBHK
JOEREEZ L), S1S2ISHid 28 a5 Wik 58 & L7,
BT44&4TCNVEREL L,

%fta; SI-S2 280 (ISI 28), EERIGEEHEDH H BP(+)
SfFb; SI-S2 MR 275 (ISI 2#), EENRUCERE % L BP(M)

St c; SI-S2 MRS ASI58), EBIRICGEREDH Y BP(H+)

%t d; SI-S2 M 5FP(SI5%5), EEHSUCIRE L L BP()

B, BEREIIOVWTEREadb dORITOMERS ¥4
T o7. 7, SISIEMRIZ 10U EE L, Y LIZEBR
L7. ’

ii) RA7RCSR

MBI ER-EILRERE A, ERI10-20BERICHE-T, E
FRISEE (Fz), EFF.0E(C), FERTTERRFES), ARTEEER (F4),
EHLE(C), BHLER(CY), ERMFHEE(TI), HRFELH(TY),
EHTERP3), HFHEEHPL), E%IEIHOD, FEEAXO)D
12HMASWUEFREEYHRERE L TREL L. EHEME
HIESKQUTI®RE, 7—F 14772 VEED-OHMED
(Fpz) #8BH L. REIEFRLEEROMEET (Neurofax
EEG44-18) % BL ML, 1~ /7 HEXTHRFTAHEEBIT, #
7)) v S RWEH200Hz TA/DERL, MEEM LR E L
bISHBART 4 AZICEELA. RREGHTLEBEICLZE
NMEFRENIEZEL(EZELOT, TheBNTs0REE
KRRERD AR T LV AAERESZRBERL L TRE
L7, BESERICITOLTWAZ L XHERT A7-DIcE L
PHHFERY MM UERET 1 A7 &L, BB LR
IRERIEIFENT 7 4 V¥ —& LTO0.05Hz, BIRERT7 1L %
— L& LT30Hz 2R L, BEBIIsHE L.

iy CNV ##47

FEERT 1 A7 B SN -BELXD/AT®RL, 7T
Jot v —TTI8A (HFBR =%, B AV L.
S1 MIBBIRERESE P U A — - B4 Y P E L RS2
B0 b DIz oWCTIESIBALERT 500 X ) #25 S1 B#A# 3500 3
VBORXEIZOWT, FBEER5HO b 0IZon Tk S1
BRZERT500 3 U # & S1BALEH 6500 3 )V BOREIZOWT,
FhEZNREEE2ENEFH L TEHBMTOCNV 2B, £
OB, BEREHLEDT—F4 77 7 bRBRATHLS, 100
u VL EDORITIIME A LB/, SIRETS00 3 ) B OB O
FHREEFERE LT, S1400-700 3 ) #E 0 RHRE S & S2
AI500 3 UM EOEMES ORI TRE* 12860 TEHEl L
7.

2) et AT

YZFLTOE - TTIA R HV, FHIZTRESSOR
ErEELz, HEEITys EREX LSE)TRLA.
Steel-Dwass O FHFIAMREL Hv:, BHRS L BRSO
B DOWVWTEHRS% T, UTORN%ITo 7.

)anb d DARBOKAT, FRALOB—FHFIZHBITE 12
B OB TO CNV AEDZEII DWW TRE 21T o 7.

i) 2HUOEAT, SIOREBLVEHRCOEFETH
CNV B D ZERRET L7
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HE

% (FRER24.2+1958) Thb, MEOEHEL S FIIHED

FHICOWTHLSBHBL, SPECTREN L —H—D7 4
V=T OBEDODICEEICBNTHEIL, TT1Y
F=TIZE 2O TRRBBEIDLIVEEBEIET I TS
EEBBHL, FREM~ORE2E/I L TEBLL.

2. i

1) CNV ii§3

) CNV /S5 & 4 &

ERITBRAKOCNVEBRIEONL Z EDRENLISI 25,
EERICHEES DV OEMET, ERILELECNVAZIF A LT
ik - APPA

ii) A Fo %

By L CRERORBREERI EEKTH L. 272, EH
BEDS—HMRL Y, BRLEEROKR—F 7 VRS Neurofax
EEG 7314) # B U EH L, /1 Y 7EBEXTEHEFTLLELDIC, 7
— % L a— % — (SONY Instrumentation type recorder, UFR-A
SERIES) IZfREL 2.

iii) CNV 47

BER®, F-FLa-¥—%BEL, VSV TRy B
TTI8A (HAER=X, EFR) AV, £RI L AR 12HET
CNV %157,

2) CNV ek o rCBF

ERRFEFHFBRFERREESHRENRICB VT, CNV

&

ErCBFORIELRATIRBFE LR L LT, KHABMIORE
3FEOHE, 740MBqDIIM T 7 A ¥ 7 A THEBR I Aty
AFNTOEL YT 2 Y4 F ¥4 (technetium-99m hexamethyl
propylene amine oxime, *"Tc-HMPAO) % &k 45 K —35 2
BEL, 2010512 SPECTHE%1T- 7.

3) CNV &%k D rCBF

RHPEAL D AKRE T CNV ARG 3 5312 740MBq @ *™T¢.
HMPAO %H#IRD 5K — 5 ABEL, WASHIHEIT S
TO4FTHCNVOREZR R -%, FE L LT65%K
SPECT#1£ %47 o 7.

CNVEWELFERAFTRONEDHEEF I L 2EFELL L
BT B8, RO CNVIERFEO rCBF ® 3 H#IZCNV
BFEFEOrCBF 21T o 7= #5611 L, |¥ICCNVEFEED rCBF
247\, 03 HE%ICCNVIERFEEO rCBF 21T - 728561 %
BELL.

4) B4 A =T v 7

T c-HMPAO #-E7%#9 104 T Three-Head Roating Gamma
Camera System (Toshiba, GCA9300A) % F§ > SPECT#:/8 %47 -
o, ) RX—F—i, w4 raar¥a—¥—GMS550U (K
Z, BR) OESLCAMARAZY A -y -2 FHAL, 2Ms
BREIHEFOSRLIIBWTI2mm EEE (full width half
maximum, FWHM) TH o7z, FREBFICOVTLETL305
mE&y, b v 2 A4 128X 128 ICCTHREF— 7% 1F

Fig. 1. Regions of interest (ROI)

Anatomical regions of ROIs are follows. F1, upper frontal cortex; F2, precentral gyrus; F3, superior frontal and cingrate gyri; F4, middle
frontal gyrus; F5, inferior frontal gyrus; F6, orbito-frontal gyrus; T1,superior temporal gyrus and insula cortex; T2, inferior and middle
temporal gyri; P1, upper parietal cortex; P2, postcentral gyrus; P3, supramarginal and angular gyri; O1; outer occxpltal cortex; 02, inner

occipital cortex; TH, thalumus; CN, caudate nucleus, HC, hippocampus.
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1SR CTULSE L 72, MR R 1L, Butterworth 7 4 L % — HAxDAT 4 ADESTREAKRMEIRIZE 4 16867, 73256
WTRILEB LA BT, 7409 —=F - Nys . Fudzria KL ORELHEI (regions of interest, ROT) % 2% L ([.1), % ROl
SEEHY, B 34mm O KTERA T 4 X & B THEN D PRI OAESE & A 2 M LA, #xdE (ml/100g/53)
Sl % 4T % o 72, t& Matsuda & WO HFEICHEVE L, HIE (%) 32t
5) rCBR Ol & #mTe HMPAO 717 > b % 100% & L CTHEH L7,
FRHE LB L OHE L NV, KRB UBRKTLANLD 6) FRETFHAT

CNV STl & JERR IR & RO T O rCBF O E 5 & U
SENEILERFT 5 728, FHE 5% T Wilcoxon DFF 511 I

Table 1. CNV components in each of 12 EEG recording sites frARSE & 47 - 7z
under 2 sec ISI with BP F3,F4,C3,C4,T3,T4,P3,P4,01,02 2 BT A CNVORIAB L O°
Early CNV components ~ Late CNV components BN OTEDS L OIRAIRIBE, S5 OAIIEIZIE
Recording site Area ( £V Sec) Area ( 1V Sec)
a d
F3 0474009 " 140£020° Table 3. CNV components in each of 12 EEG recording sites
F4 0.36+0.09 1.12£0.22 under S sec ISI with BP
c3 0.261+0.06 1.35%0.15
c4 0.2640.06 1134007 Early CNV components ~ Late CNV components
Fz 0.64+0.11" 1.68+0.22" Recording site Area (uV Sec) Area (z<V Sec)
Cz 0.4240.09 ¢ 1.64%0.19 ¥
+ +
P3 0.10£0.04 0.81£0.13 k3 0.13:0.04 065:£0.12
F4 0.13£0.04 0.68+0.14
P4 0.13£0.05 0.87£0.14 3 0.080.02 0.74%0.12
T3 0.17+0.05 0.68£0.11 Cca 0.07i[)'02 O<58;0.11
T4 0.1540.15 0.65%0.14 B 0'24+o'05 o o:)5j:0'1%“’
o1 0.09:£0.04 0.55+0.08 CZZ 0194007 07SL011
02 0.11£0.03 0.65+0.14 e ‘ '
P3 0.05=0.02 0.57£0.10
a) IShoC\aI/\?Vsignificam dif?erencg; cgzlpgrled v;itlé) ch?a )aria of P4 0.04+0.02 0.45+0.08
early components from P3, P4, an , b) shows
significant differences compared with the area of early CNV B O'OSiO'O?’ 0'46i0'09
components from P3, P4, O1, 02, T3 and T4, c) shows T4 0.04£0.02 0.34+0.08
significant differences compared with the area of early CNV 01 0.03+0.01 0.34+0.08
components from P3 and OIl, d) and e) show significant 02 0.03:£0.01 0.2410.07
differences compared with the area of late CNV components — - - ;
from O1, and f) and g) show significant differences compared a) Shmivs significant dlffer‘ences compared with the area of
with the area of late CNV components from O1, 02, T3 and early CNV components from O, O2 and T4, b) shows
T4, on Steel-Dwass's test representing p< 0.05. significant differences compared with the area of late CNV
CNV values indicate X +SE. components from O, O2 and T4, c) shows significant

differences compared with the area of early CNV components
from O2, on Steel-Dwass's test representing p<0.05.
CNV values indicate X+ SE.

Table 2. CNV components in each of 12 EEG recording sites
under 2 sec ISI without BP

Barly CNV components  Late CNV components Table 4. CNV components in each of 12 EEG recording sites
. L under 5 sec IST without BP
Recording site Area ( 1V Sec) Area ( 14V Sec)
M 0.3640.08 ¥ 07540.14 Early CNV components  Late CNV compomﬂti
F4 0.37%0.08 0.68£0.15 Recording site Area (/1V Sec) Area {2V Sec)
gi gi;iggz gi?ig?? F3 0,08 £0.02 0.34 £0.11
Fy 0.46+0 e 0.78+020 F4 0.15£0.03 0.50+0.13
B e C3 0.1010.04 0.38%£0.10
¢z 0.24£0.03 D001 c4 0.07+0.02 0.27+0.07
Ei 833*;88; gﬂ;g% Fz 0.16 20,04 0414011
3 0.0840.02 0.4540.08 ce 0.08:+0.02 038 £0.07
T4 0.09+0.02 0.31 40,07 P3 0.05£0.02 0.27+0.07
Ol 0.03+0.01 0.15+0.04 b 0055001 027006
o2 0.09£0.03 0.2420.00 T3 0.06+0.02 0.31%£0.11
R : : T4 0.07+0.02 0.17£0.05
a) and c) Show significant differences compared with the area 01 0.04+0.01 0.12+0.03
of early CNV components from P3, P4, O1, O2 and T3, b) and 02 0.03£001 0.15+0.05
d) show significant differences compared with the area of early
CNV components from P3, Ol, and e) shows significant a) Shows significant differences compared with the area of
differences compared with the area of late CNV components early CNV components from 02, on Steel-Dwass's test
from O1, on Steel-Dwass's test representing p<0.05. " representing p<<0.05.

CNYV values indicate X &= SE. CNV values indicate X & SE.
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THEAOFHEE, WEYE, HIEE, AEEOCNVEFTRO B 1
% ROI'TO rCBF O #ft il & Ui & 1B % JeHH 5% T
Spearman D NERLAHEBEIC & - THE L7z, SBEHB LU 1. CNVDECE&MDigst
B OMEF L L QHRIEIZ VT ENREEE T OREAD 1. &8T5 125MHTHOCNVOE
WL & {55 00 rCBF & O HIBI b BeaT L 7e. F1UIZ%EME a 2B 5 CNVIZDOW TR B X CRIIAR S O 6
Table 5. Early CNV components in the Steel Dwass's test
Recording site Mean rank a) b) c) d)
F3
a) 54.85 - - - -
b) 49.60 0.8895 - - -
c) 30.45 0.0046* 0.0432 - -
d) 27.10 0.0008 0.0111* 0.09679 -
F4
a) 47.35 - - - -
b) 50.00 0.9834 - - -
c) 30.45 0.0918 0.0357 - -
d) 34.20 0.0268 0.1299 0.9552 -
C3
a) 53.00 - - - -
b) 41.65 0.4047 - - -
c) 33.00 0.0312% 0.6363 - -
d) 3245 0.0519 0.7493 09978 . -
C4
a) 50.90 - - - -
b) 46.63 0.9277 - - -
c) 32.23 0.0510 0.2082 - -
d) 3245 0.0553 0.2209 1.0000 -
P3
a) 43.95 - - - -
b) 39.10 0.9031 - - -
c) 40.70 0.9680 0.9959 - -
d) 38.25 - 0.8524 0.9994 0.9858 -
P4
a) 42.80 - - -
b) 44.65 0.9940 - - -
c) 36.65 0.8267 0.6799 - -
d) 37.90 0.9035 0.7826 0.9981 -
(0]
a) 45.95 - - - -
b) 37.70 0.6441 - - -
¢) 38.40 0.7059 0.9997 - -
d) 39.95 0.8290 0.9887 0.9962 -
o2
a) 46.75 - - - -
b) 44.00 0.9797 - - -
c) 35.75 0.3995 0.6441 - -
d) 35.50 0.3790 0.6215 1.0000 -
T3
a) 49.53 - - - -
b) 40.80 0.6142 - - -
c) 36.40 0.2568 0.9273 - -
d) 35.28 0.1908 0.8669 0.9986 -
T4 ’
a) 45.48 - - - -
b) 42.83 0.9826 - - -
c) 33.05 0.3043 0.5203 - -
d) 40.65 0.9067 0.9902 0.7123 -
Fz
a) 54.43 - - - -
b) 44.60 0.5384 - - -
c) 34.23 0.0302* 0.4910 - -
d) 28.75 0.0027 0.1348 0.8785 -
Cz
a) 52.20 - - - -
b) 45.25 0.7784 - - -
c) 36.10 0.1237 0.5954 - -
d) 28.45 0.0065 0.0994 0.7232 -

a) Indicates 2sec ISI with BP  b) Indicates 2sec ISI without BP
c¢) Indicates Ssec ISI with BP - d) Indicates 5sec ISI without BP
#Indicates ISI 22>1SI 5 on Steel-Dwass's test, representing p<0.05.
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*Indicates ISI 2>>1SI 5 on Steel-Dwass's test, representing p<0.05.
**Indicates BP (+)>BP (—) on Steel-Dwass's test, representing p<0.03.

O & fEHEIRIE L Steel Dwass DIRSEIZ L B EMEOHFE 2K D BT HRRER Lz, BN TIEFS, F4,
ErR L, RIS TIAF3, Fz, C2THEEN DV Fz, CzCHEEMN P O (F3>P3,P4,01,02,T3; F4>P3,01;
(F3>P3,P4,01,02; Fz>P3,P4,01,02,T3,T4; Cz>P3,01) (p<0.05), Fz>P3,P4,01,02,13; Cz>P3,01) (p<0.05), HHIKHTIXF3TH
B TIEF3, C3, Fz, C2THEENH - 72 (F3>01; BEND - 7 (F3>01) (p<0.05).
C3>01; F2>01,02,T3,T4; Cz>01,02,T3,T4) (p<0.05). RIEH cIlBIFAHRER L. RS TIEFzCHE
Table 6. Late CNV components on Steel Dwass's test
Recording site Mean rank a) b) c) d)
F3
a) 56.13 - - - -
b) 41.05 0.1308 - - -
c) 37.05 0.0310* 0.941 - -
d) 25.83 0.0005 0.2819 0.6295 -
F4
a) 49,48 - - - -
b) 39.95 0.5588 - - -
c) 39.8 0.5456 1.0000 - -
d) 32.78 ©0.1002 0.7585 0.7702 -
C3
a) 60.53 - - - -
b) 33.70 0.0015%* - - -
c) 4223 0.0607 0.6509 - -
d) 25.55 <0.0001 0.6828 0.1044 -
C4
a) 57.25 - - -
b) 37.55 0.0363%* - -
c) 41.45 0.1361 0.9513 - -
d) 25.75 0.0001 0.3733 0.1402 -
P3
a) 54.80 - - - -
b) 31.25 0.0069%* - -
) 45.80 0.6058 0.1904 - -
d) 30.15 0.0041 0.9988 0.1393 -
P4
a) 56.95 - - - -
b) 33.60 0.0079%* - - -
c) 41.70 0.1567 0.6867 - -
d) 29.75 0.0012 0.9561 0.3618 -
Ol
a) 59.38 - - - -
b) 31.53 0.0007%* - - -
c) 42.55 0.0949 0.4277 - -
d) 28.55 0.0001 0.9769 0.2174 -
02
a) 56.95 - - - -
b) 35.65 0.0168** - - -
¢) 37.40 0.0343* 0.995 - -
d) 32.00 0.0031 0.9578 0.8777 -
T3
a) 50.13 - - - -
b) 41.13 0.6066 - - -
c) 41.10 0.6044 1.0000 - -
d) 29.65 0.0261 0.3956 0.3976 -
T4
a) 50.10 - - -
| b) 41.00 0.5828 - -
| c) 40.40 0.5393 0.9998 - -
d) 30.50 0.0319 0.4594 05116 -
Fz
a) 57.65 - - -
b) 35.55 0.0138** - -
c) 44.20 0.2572 0.6398 - -
d) 24.60 <0.0001 0.4415 0.0377%* -
Cz
a) 62.30 - - -
b) 34.10 0.0007#* - -
c) 41.10 0.0204* 0.7762 - -
d) 24.50 <0.0001 - 0.5585 0.1076 -
Marks as in Table.5
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EEICDFEIZDOWTIL, BHRGOHEEIZ VT OE
Th, ISIF2HTLE5HTHERLL, BRI OHERE TR
ISIAS2 D C3, C4, P3, P4, 01, 02, Fz, CziZHBWwT,
72 ISL D5 MO Fz ©, EBSICIRED S 5 RS OmRE
25, BEIRICREDO LWL O L) bHABIZKENo /.

I. CNVE4E 24 H = X LD - BEFKIILRT & OREE

1. CNV &7k & FEAFREO rCBF DML

F 712 CNVE TR & FER RO rCBF Ot S & UM g

Table 7. rCBF in each of 32 ROIs at rest and during CNV loading

Rest CNV loading
Relative Absolute Relative Absolute
Region of interest (ROI) (%) (m!/100g/min) (%) (m1/100g/min)
Frontal cortex
Upper frontal cortex Lt. 150.7%11.5 70.8£13.6 153.21+10.1 71.4+11.9
Rt. 1544129 72.6%14.1 153.4+ 9.2 71.9%14.0
Precentral gyrus Lt. 166.2:£22.0 78.3t18.1 166.4110.1 77.0£14.7
Rt. 168.1124.8 79.8+22.1 162.4£21.0 77.8k21.5
Superior frontal and Lt. 159.2+164 75.2+18.1 160.5+17.4 75.7£18.9
cingrate gyri Rt. 158.2£10.8 7451154 161.615.9 76.2+18.3
Middle frontal gyrus Lt. 1743%£11.8 82,0167 171.9£12.1 80.6t15.7
Rt. 171.4+16.2 80.8+17.5 173.0+10.7 81.0+15.1
Inferior frontal gyrus Lt. 158.0£ 9.7 7421147 159.613.6 74.6£13.7
Rt. 149.1+294 69.7+ 9.1 154.1£19.8 71.8+13.4
Orbito-frontal cortex Lt. 168.3£24.2 79.4£20.2 171.7+224 81.0x21.5
Rt. 164.7£26.0 77.6£20.0 167.0£22.9 7824177
Temporal cortex
Superior temporal gyrus ~ Lt. 162.2+17.0 76.2+16.1 168.4£21.1 79.4+21.0
and insula cortex Rt. 157.8+17.3 7421158 160.223.7 75.6+21.2
Inferior and middle Lt 148.71+13.2 70.1+16.0 151.113.5 71.1£16.0
temporal gyri Rt 148.5£16.5 702t174 147.4£14.2 69.2+14.7
Perietal cortex
Upper parietal cortex Lt. 157.7+£17.3 74.2+t164 169.0+£25.2 79.9+23.7
Rt. 168.7+£47.9 79.84+29.1 163.1418.9 76.9%£19.2
Postcentral gyrus Lt. 146.8+11.7 68.81£13.1 146.0%=11.9 68.5114.9
Rt. 145.8+12.1 68.4+13.6 149.6=17.7 70.3%£16.5
Supramarginal and Lt. 153.9+ 9.8 72.1%£12.8 1554=% 9.6 72.7+£13.3
angular gyrus Rt. 147.1+13.5 69.0x13.5 147.3+10.9 69.0+13.8
Occipital cortex
Oute rcortex Lt. 132.6£12.5 61.810.1 137.8£16.2 64.5+14.3
Rt. 129.9£14.8 60.7+12.1 130.0£13.9 60.91+134
Inner cortex Lt. 137.5£18.3 64.61£15.0 136.0+12.1 63.8+13.7
Rt. 135.9£17.7 63.61£12.9 142.1+13.8 66.71+14.9
Others
Thalamus Lt. 153.0£224 71.9£18.2 159.9+20.4 752+£17.8
Rt. 148.625.7 69.8:18.1 162.9+23.9 76.8£20.8
Caudate nucleus Lt 124.8£10.8 585x11.4 126.8+25.4 579+ 7.6
Rt. 129.8£22.1 61.6174 129.3£18.2 59.8+ 8.8
Hippocampus Lt 96.2£12.0 448+ 8.6 90.7% 8.9 422+ 175
Rt. 89.6% 7.6 417+ 6.1 96.4+12.0 453+11.2

The relative and absolute values indicate X & SE.




BEEERE VAR B) DR SR G B L UM%k A 7 = X L Ofif % 399

OFHE & MBS Z R T, F1 5O rCBF O#HEIZ DT DR R AIRIE & ORIZIEEN B L 0BRSS5 5108

HHIATMEIZDWTS, CNVEMR EIEAMROMICHE L% WT LT A SN L Do e,

(FENCY (3 NN AN rCBF DMz D W TR 21275 L 2230 < BLBR, v Al B ]
2. rCBF & CNV D (middle frontal gyrus), TSN E (orbito-frontal cortex)
97, BBIZEMENB & OIS O R AERIES L O T CNV {fiffi# & OB KRG & A E L2 EOMM A iz,

#R L7z, CNVEFHEFO % ROITHrCBF D#ixffli &, CNV L L EBKDOCBFOMEE, F3 & C3 ORI SDRA

Table 8. CNV components in each of 12 EEG recording sites

Early CNV components Late CNV components
Recording site Amplitude (V)  Area (pV Sec) Amplitude (V) Area (pV Sec)
F3 20.3k5.5 1.21+0.47 28.2+%5.3 2.71%0.67
F4 18.1£5.7 1.11£0.45 254£59 2.34%0.69
C3 12.8£2.9 0.71+0.24 229441 2.22+0.51
C4 13.8£3.0 0.69£0.23 20.9£3.8 1.9240.42
Fz - 20.5%43 1.30£0.18 31.1£6.6 2.88£0.74
Cz 15.6£3.7 0.80%£0.26 25.1£5.2 2.3740.64
P3 7.5£2.0 0.31£0.11 12.1£2.5 1.05£0.30
P4 7.1k1.9 0.34£0.12 13.0£2.4 1.03+0.26
T3 6.5+1.3 0.271£0.09 9.5+2.7 0.81£0.30
T4 10.0£2.6 0.43£0.17 9.8+2.2 0.55£0.15
o1 7.8%1.2 0.22£0.05 10.6+3.4 0.76£0.33
02 6.6+1.6 0.22+0.06 7.5%£2.0 0.431+0.15
CNV values indicate X =+ SE.
2.5+ A 2.5 B 2.5+ C 2.5+ D
2 29 . 2 2 ° q 2 ° S .
s * 3 . g * s *
515-‘.‘03. % 15-'::0. % 1.5+ :".0 ° ‘;:15_ ...‘ ° i
: s . i
£ 05 £ o5 £ 05 £ 05+
3 2 2 2
T T T T T T 1 0 T T T T T 1 0 T T T T T T 1 0 T T 1T 1 T 7 T T 1
0 10 20 30 40 50 60 70 0 05 1 15 2 25 3 0 10 20 30 40 50 60 70 0 5 1015 20 25 30 35 40 45 SO
Amplitude of early component of in Area of early component of in Amplitude of late component of in Amplitude of late component of in
F3 region CNV (V) C3 region CNV (uVsec) Cz region CNV (uVv) C3 region CNV (uV)
E F
2.5+ 254 g 2q G. g 29 I;I
g g —? 1.87 - . g 183 o @ * °
E 2 o R . RN ) E 16 e
§ 15-.-.{‘ g 15 -.:. . 5 112: HREE
3 E < g 1
e 14 £ 1 £ 08 £ 08
g g & 0.6 & 064
g 0.5 £ 05 E 0.4 E 0.4+
El E 5 02 i 02
e T T T T T T T 1 c T T T T T 1 a C T T T T T T 1 ; c T T T T T T 1T T T 1
01 2 3 4 5 6 7 8 0 1 2 3 4 5 6 0 10 20 30 40 50 60 70 0051152253354455
Area of late component of in Area of late component of in Amplitude of early component of in Area of early component of in
Czregion CNV (uVsec) C3 region CNV (uVsec) F4 region CNV (uV) F4 region CNV (uVsec)

Fig.2.  Scattergrams of correlations between relative rCBF values and CNV components
(A) B) (C) (D) (E) and (F) Correlations between relative rCBF value in left thalamus and amplitude of early component in F3
(rho=0.674, p= 0.043), C3 (rho=0.658, p= 0.048)and amplitude of late component in Cz(rho=0.809, p= 0.015), C3 (rho=0.759, p= 0.023) and
area of late component in Cz (rho=0.833 p= 0.013), C3 (tho=0.705, p= 0.034). (G) Correlations between relative rCBF value in middle
frontal gyrus and amplitude of early component in F4 (rho=0.688, p= 0.039). (H) Correlations between relative rCBF value in orbito-
frontal cortex and area of early component in F4 (tho=0.711, p= 0.033). The rho-values and p-values from Spearman’s rank correlations
coefficient are described after site.
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potentials related to motor preparation and stimulus anticipation

Examination of the Recording Condition of Contingent Negative Variation (CNV), and the Mechanism of CNV
Generation - a Study with rCBF Susumu Kishizawa, Department of Neuropsychiatry, School of Medicine, Kanazawa
University, Kanazawa 920-8640 — J. Juzen Med Soc., 109, 392 — 402 (2000)

Key words contingent negative variation, inter-stimulus interval, regional cerebral blood flow, single photon emission
computed tomography

Abstract

First, the recording condition of contingent negative variation (CNV) was examined in terms of motor or non-motor
response and the difference of inter-stimulus interval (ISI 2sec and 5sec). 4 conditioned CNVs (a: motor reponse and IST 2sec,
b: non-motor response and ISI 2sec, ¢: motor reponse and ISI 5sec, d: non-motor response and ISI Ssec) in 12 EEG recording
sites were measured in 20 right handed normal male subjects. When ISI was shorter, both the early and late components of the
CNV were larger. Independent of ISI, the late components of motor response CNV were larger than that of non-motor
response CNV. This indicates that a readiness potential, reflecting preparation to make a motor response, is a part of the late
components of CNV of motor response. Second, to study the mechanism of CNV generation, regional cerebral blood flow
(rCBF) was measured by single photon emission computed tomography (SPECT) in 10 right-handed normal male subjects.
The rCBF was measured without (CNV task either three days before or three days after a rCBF measurement made with a
CNV task. CNVs were analyzed as in the first study. The relative and absolute rCBF values were analyzed in 32 regions of
interest (ROIs). Neither the relative nor the absolute rCBF values during the CNV recording showed significant changes in
any of the ROIs as compared with resting rCBF values. However, the relative rCBF value in the left thalamus and the
amplitude of the early component in F3 and C3 and the amplitude of the late component in Cz and C3 and the area of the late
component in Cz and C3 were found to correlate significantly. The relative rCBF value in the middle frontal gyrus and the
amplitude of the early component in F4 also correlated significantly. Further, the relative rCBF value in the orbito-frontal
cortex and the area of early component in F4 correlated significantly too. These results suggest that the right frontal cortex and
the left thalamus contribute to the generation of the early and late components of CNV, respectively.




