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EEAR DB Ak & fEBhRLR

MR TR RE (C B AR B 2 K7 LT D, BEIRR R - FEARAS 213, EEE D /FEhRCIR.

AR 3 L OB O FHMEDIR T2 b2 6§, EPFE T, —MREHICHEN T, A

e IR & R HEIR 1T, 28R & BBIRYICAHM S A 72 R BRAE DA T O J5 (2B L T

WD ZEDNHE SN TWD, —J7, BEIROE O FCMEIR O W 7 LI RB A RE I B 2 % &

FTZ LIRS DA, EOBMRITHaBE STV,

AHFFECTIE, BEF R 2 R8T, RARERED 3 SO TH HEERLIE, EITHiER L O

Rt BT RE ) & BEIR OWT (b - BEIRBEE & ORI Z LI T2 Z L2 L Lz,

XFGUTBER AN 28 B (AL 18 Bil, 2tk 10 5], ¥R 27. 8£15. 5 %) Th o7z, MEIRAR

U777 7REICLD IR, FEIRZhER, REEEPE, L AKEIR, /> b SRR (RERE

B N1, FEERRECRE N2, MENRBERE N3) . duRREER G K OVREEESOS e e B U Te, FRnRE

REREA & L C. Number of back task (N-back task). Wisconsin Card Sorting Test (WCST)

¥ L O Continuous Performance Test—Identical Pairs (CPT-IP) Z H\C. fE#EIERE. FEIT

HEBERS X ORI R ) 2 4 2 314l L7-, 2-back task O IEfEZRIE, L AMEHR, FEARELRE:

N1 38 X OERR B N2 & A E 2B ER 2 < L7z (L ABER: 7 = 0.505, p = 0.006; REAR

ERFENL: r = -0.637, p < 0.001; HEAREXPEN2: r = 0.670, p < 0.001), L AER, HER

Befig N1, MERELRE N2 d6 K OMEIRE P N3 ZJS2N - & LIc AT v 7Y A KRIC K 5 Ealw



ST TCIE. BEIRERE N2 78 2-back task DIEfERORKR LA ERNFTH-7=(F = 0.670, p

<0.001), F7-. 2-back task OIEMEZRIT, KHEARMFE ., MEIRZIR, dRREEERL I L OV

BRI Fas & A e HEIEIfR 2R U7 GRBEIRFFE: » = 0.492, p = 0.008; REARZIR: r

= 0.622, p <0.001; HHAEEER: r = -0.721, p < 0.001; BEEESSFEE: r = -0. 656,

p<0.001), MMEIRRFRH], MEARZDR, FRTEERR RS L ORISR A2 MK 1 & LicE

EUFSHT Crd. TR EEREIX 2-back task DIEfEROAERKFTH-7-(F = -2.086,

p=0.007), WCST DA IV —ZERKEL L CPT-1IP O IEME & AR IEMED D 3HE S LA B Th

5 d7TA LI, WEIRFEEE & ORICABRABEBEREZ RS RoTz,

IR EEOHE N & FEIRE RS N2 O, SEORME, 8 36 L OHERL 7y S HE7 R ik

REIC L EE 2R W — PRI ORAT - BB 2 8E) T D EEhRER O EAL & BIfR L7z, TRTmE

DI, HEROE Ak & EROE O T 251 Sk 2 L, BRI bl abEaera® 2 g4

B ATREPEA O, TEENREIE., SEATHERE S & OFFRERITERRE ) L IEIRAN U 77 7RI & Dl

MR AL FEAR-CIEIR B & D BAFRIC SV TREMICIRGET 2 Z LI L v | iBabEaERE S o 7

HIZZWr TP - BRI OTE R AL 2 &N TE | ZOMKIER TSV EBEZ DN,



PGO = ponto—occipitogeniculate

AASM = American Academy of Sleep Medicine

N-back task = Number of back task

WCST = Wisconsin Card Sorting Test

CPT-IP = Continuous Performance Test—Identical Pairs

PFC = prefrontal cortex

fMRI = functional magnetic resonance imaging
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BN 1 DR AT 1T TR A 2 s LT % Y, IR & 0 | S S, MEEE

BR L OCEBOREMEMET L, BRAEFRICERRREZ G762 ENMONATND %

PSR TTIE, —MERENZ I T, FERFATIER & R ApHIER L, 28I & BRI FH S

CROHMEREOIR T OMGICEE L TWD Z EAMEINTWD (F 1) % FrIZ, FIREH] HER

. ERARgRE | R %;&%ﬁ_%j‘ EMHLNTWS 5, —J5, HEIROE DK T OMEIR O

WA LIRS RE B B 2 T T 2 LI S LD 28, ZOREIIIH L iz ST

2 SO FHRREREE, T b, /v L AMEROMER B N2 (ERIEIRE]) & RS N3

(TREEARI) J6 KOV AR T, BEARICIKAE L - Re BBl B - T D, MEIRBERS N2,

MEARBERS N3 6 L OV L AR 1T, REIFLEOMAICEEG LTS (K 2) % AHEIRBRSIZE

T AMRIEERI O 2 — 12X, U ABEIR® ponto—occipitogeniculate (PGO) ¥ (8. 4+

RUBRIRIR, REAZED HRLEk SN D BRIEE) v —Z 3, IR N2 OREIRKH L, HEiR

Bl N3 OIRPAEE 2N o 5 5, £, BUREBHIRVEOUE T L AEROEIE & A BB

FRERL TR Y v E L FIREOUE T MEIRE R N2 OFIE & AFRMHBEERZ = LY,

HEAR TP O#EE O FERIZ K 5 BEIROW A (VIZFREKEEIS T D U X7 O¥EINCE S5 LT\ b ]

REMEDS S R T O [A] O FEER SRR BRI LT TS OV T, Tk THa MY

SNTWR N,



T A TR, BV HERRIRFE 2358 EERE D 3 D OFEIK, §7 7245 Number of back task

(N-back task) ''* Wisconsin Card Sorting Test (WCST) '® 33 & U® Continuous Performance

Test-Identical Pairs (CPT-IP) Y& HWT, FHHRAOIEEIRLIE, FITHRER K OERGHY

EERNI~OREBEZRE L1271, N-back task IZIFENRLIEICIS T 2 RIEHIEOMRETES) 2 R

R B 72 DICHIR R 55 L OMER A2 X5 L L1225 < OB TRV BTG 12, ff

BRCE & 3. SEEOBRE, 78k L OHERLD I 5 72 Ml b RE IS LB 720 1 e — BRI

RAFLTIEVEMELIZD T 58/ TH D 15 WOST 1, FATHERE 2 39~ 5 7o O I B EI A

STV P, FHATREREIE, I S BRBEIC R ALd % WF (8T LRI 22 TEh &2 AT 57290

D EEERZRABIETH A O CPT-1IP 1. = Vo — X EEIZES L CTHENERINA T

TR Uzl 3 2 38 2B sEM A C. Z OMEIC L 0 Rl i B RE ) B L OV ) 233

i S 4D Mo FEHEZOIZE, FFIC, BLAKIREOFRHRIERREN 27 il 2 M52V T

CPT-IP IHMFEHAEIN TS 2 Zb 3 DORFEEEMA I LV AiEEMEN TSN D

121921 A RSO A3 F 2R TR 72 I IR R O RER IS K D1TEIAY, FRAAYES K OVD BRI

H7p BN AR XN TN 2 BEIRO 3 S OFEFEIRIC T A TR A 23,

3 ODOFMBEI L R L DR & LT AEBREIE MK T 9~ 2 Fth it R Ui, R K -

ZEPERE *, A KRIE 2, N—=F Y WO TAINA =T B D, TI A

¥ N Y R 20, ATEBNEEREEE B, UM RET 2 T, FEATHRREME T T

%o FHHEBREMME T I DR & LT, MEBRIME ¥, 7Y A ~—JF *L
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® 1 HEIRRET & BAIMARIC BT 5 BERARSE
woEg | wgerw | weimieirme e

Kronholm E®
2009

x4 - 5177 14
W 30 UL

Verbal fluency,
Encoding and
retaining verbal
material,

Home interviews
self-reported

memory function

EELA e R R IEAR & KRR
FEIRIC LV, B8R & E8IRY
D FRHEERE O 1 7 3 AR
T L7,

Blackwell T#

x5 B 3132

Modified MMSE,

LB o R HER (8 Bpf] LA

2011 el Trail making test— | 1) 2LV SBAEREDNA EIC
WD :76.4+5.6 | part B, Digit KT L7,
% vigilance test
Xu 158 %75 1 28670 15l | Delayed word recall | A7 R HEIR (3~4 B
2011 M 0 50~85 % | test W) & RFREMMER (10 REHELL
E) 12X Y. Delayed word
recall test A7 NHEEIC
KF L7z,
Ramos AR® %42 1 927 fl MMSE TR e R R EAR (9 IR LA
2013 i 7519 % F) 12XV, MMSE 2 a7 nNA
BT L7,
Spira AP™ %t5 &t 782 | Modified MMSE, TIFITT7 4 THES N
2017 1) California verbal R ER (459.8 3L ) I
fEl : 87.4 1% | learning test-TI- L0 BEIEMSE 237 0NEAE
short form, Digit AR L7,
span, Verbal
fluency test, Trail
making test—-part B
Ding G %5 1115 45 | MMSE F B 7 FLRFHIEAR (6 e R
2020 i 73.1£8.8 i) & R Rp AR (8 WAL F)
ik IZ& D, MMSE A 27 A EIC

KT L7,

MMSE = Mini-mental state examination
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F 2-1 FEIRBPS & B AEERE I B3 D RERATAE
ETIEE= X+ Al PN HE AT VA BALR U 7o AR B [
Plihal W™ *5 20 15 Paired-associate [N
1997 A 0 21~38 ik list learning task
Gais S™ xt4 : 15 fl Visual L 2 i AR+ T AR B
2000 AEH 0 19~35 % discrimination [ N3
task
Stickgold R’ x4 : 27 fl Visual L L BEAR
2000 fEHG 0 18~25 r% discrimination
task
Wagner U™ %8 - Bk 23 Memory retention L A R
2001 ol o 24, 2 % of emotional
versus neutral
text material
Fischer S™ X5 ;52 Finger—to—thumb L A BEAR
2002 A 23.3E2. 7 ik opposition task
Mednick SC™ ®E 2 129 Bl KF/E | Visual texture MEEAR B P N3
2002 discrimination
task
Walker MP' X151 62 Sequential finger | HEAREXPE N2
2002 AEfN 22,412, 3 5% tapping task
Wagner U™ %8s« Bk 43 1 Implicit memories L AR
2003 for faces in
healthy men
Rauchs G™ *F5 43 15 What-Where-When L 2 i B+ e AR Bt
2004 Ml 020219 5% | test B N3

Scullin MK™
2013

R 5T BlOEFFE

(FE#H:19. 71,1 7%)
41 o i (R
70. 75, 4 7%)

Word pair

retention

MENR BB N3 (F54EH
DIr)

11




* 22 MEIRBPE & FBANBERRIZBE 3 5 PERMTSE
RHEA PO S FOABERERT A VA BAGR L 7 el B
Lafortune M x4 . 58 fl Continuous L 2R
2014 AEfG 63, 18,5 5% performance test,
Auditory verbal
learning test,
Verbal fluency,
N-back task
Song Y xt5e o S 2601 1 | Modified MMSE, WEAR BB N1, L 2 i
2015 W 67 Ll Trail making test— | R
part B
MMSE = Mini-mental state examination

12




B_H HiE
B—H B

SHGUIRER RO 28 B (1% 18 1, ik 10 5, PR 27.8 £ 165.55%) Th o7, b
SAERMEIL, MRRRIETE . AL BEEAME . IR B OBEEREIE R < | WFSERFIC RS EE &
W& TWieE & L,

ARFFENTHE R P MM IEEZ B OKR UKRE S 1 270098) %15 THEMi Lz, xIHEL

BUTHIENE L ITEIC W TERA L, FEIC TRE 2R,

BTH BEBRRY I I7RE

KRBT —BEONEIG S, KEMEIRE Y2 (American Academy of Sleep Medicine : AASM)
\Z &k DHEIRB L OBEREA X b OHE~ == T b (Version 2.1) * (2~ T, Alice 5

(Philips Respironics, Murrysville, PA) ZHW/-FEHER)RIEIRAN Y 77 7&E %51
oo BEARAN Y 7T 7 AT R O MENRAF 722 CHEMi L 7o, BXIREITOVNT, THATIRERH]
Z BER LB E RIS A D TRE LTz, BRI, ZFAll 7 e oD ST IER] & TITHRE D
HRIZEDETRE L, 6 F v XV OE (FaMe. FiMiy Co Moy Ci-Miy O1-Moy 00 My 7%
)| EAREGEE), A4 N A A B ENE L OLERORERE ST, £, WOE OREKC
F~A 7 aR 2 EHL, MMI2RET e y—2EE L (& 3), Z0%., REEIRE

], MRz R e MR IR ] /A0 FCaR R[] X100, %], TEEEBLRY [RBERAE/ MEMRIFRH] X 100, %],

13



U ABEIRI LY o U AEAR (FEARERPE N1, BEIREYPE N2 38 X OMEIRBES N3) 25 L7-,

1 =Ry 7 30 BT & OMEIREPEIL, AASM (2 K A HEIRF L OBELEA X FOHE~==2T )L

(Version 2. 1) * OFEHEIIHE - THIE L=, =& v 7 OKER DIEIRERPE N1 OFEHE (iR

HREROES), EARIE ThR % 72 BN IRAE T 2 I B, BHTEESL) 27z 4456, Mok

IREPE DIRAEN - DT R, Z DAy 7 [ THEIRBFE NI LHE LTz, =Ry 7 OKRES

Gy DSMENRBERS N2 D JETE (K G, BEIRGIEEE) 203 %6, TOTR v 7 | JHERBRE N2

EHTE LT, =Ry 7 O 206Lh ETIREGEEIN B b D56, £ DT AR v 7 (THEMR B N3

EHIE LTz, =Ry 7 ORERZH L LIEIROFEAE (GOEARERESR), FAM BN BRI, Sk

P, —BMEFESRY) A5 L CWAEE. ZO Ry ZIX VAR EHE L (F 4),

&I, BEROWr AL 2 ERALT 700, TIRTERERGH & ERESOCTE S & Rl L7z, ABR

I, REEERPELIAA DWW U O REIREL S (FERRELPE N1, N2, N3 HAHUVIT L ARER) & LT

HE SNIZROTAR v 7 LiEFR Uiz, PRFEEERFHIL, Ny RS TV D72 &9

NTOREITEH Z 5 OHERREHTOT X TOREREOGEE LTER L, RS

(Arousal) [ZHEIREYPE N1, N2, N3 & AU ME L ABEIRO W00 CRAIE O J8 3 B Al 2 25

fbL. 777, =280 160z 22 5 (MEIRAGEER Tldevy) B 3 F MR

L. FZERNS 10 BLLEOZRE LR O b TV D5 A ICHIE Sz, REERUGTE

Bix, 1RHSZ Y ORERISOREE L EEL LT (£b) %

14



#£3 ERRY 75 7HRECRIKT 5 ARSI L T ORHNE

HIEEHE FEAT N 2%
Fibd 3z REEAR B D E . TR SO O E
BB (Fsu Fa) IR LB N3 12 HYEL ™ D 4RI O
HULE (Con Co) REAR B2 B N1 I B9 2 BHTEA S | FEAR LS N2 (2 HH B
5 HEIRAHFER: 36 L VK EE OHIE
HEEEPSC BT 2 7 L7 7l OHE
HEEES (01, 02) HERE BT 527 L7 7 I OHIE
ARERIER) AHRF L OV AR o> 4871
Z NI A 5 ER HEE L L AREIR O 8]
LEX O OEI, AENR
WEF (vA7m7%) WOV DR
A &K SEREI 35 L ORI 47, BRI 5 5 oD e JiE
e R E ) HRS3 T, BA%EME, IRA MRS X OV S O 8 Bl
FeReafnE EREI 35 L OMERRER ), BRI 5 5 oD FLE JiE
(Rt o — BRI - oD (AL D FFAT
TR ER JEOENE | JE W U EE)

K4 BHERBPE DR 4%

PEEFEC B Rt
T REBE TRy 7 D 506 ETRIATO T V7 7 il (REFEEALHE) 23R
5o,

W H . BeEIREES), FARIRZ Mo T R IREBER N R 51D,
MR B P N1 TRARIRERIERY 23 L b 5,
AR IR TRk % 72 8 A AN RAE 3 2 I TS Bh-CBRTE S 23 . 5 5,
R BX P N2 K BA-CHEIRAG SR 23 L D 5.
MERR B P& N3 WITREN N =R v 7 D 20%60h & 5 5,
U L BEIR SRR ERER, A B ERIE T, SRR, @B MERIEEI S A b D,
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#5 BRRY 7T 7REOIERIGHE %%

EEIRZ 3K TE 7%

MA Rk IRE R RLERBHAA D & FEERAE T F T OREH

HEEE R PR AR & e R BEREL] & C O IFH

e REERR R ] AR O AR RIFL £ CORM O 9 B, FIR RN %2
B\ 72 RF ]

R R R Xy R HEEN TV DR 72 E T R CORBITEN & 5 T
FEIRIF R NI 30T 2 R ERRERE O KR Fn

EERZh R TRFLERRERIZ 33T 2 FRRENR I O E &

PN R BE LA DN O REIRE: P (FEAREFE N1, N2, N3
HHVTI L ABER) & LCHESN-HRPDOTR Yy 7

R G MEAREBEFS N1, N2, N3 & 5 U\ E L ABEIR OV 307 Tk o
JERE N BB L L, TV 7 7, — XS0 16Hz &
% % (MENRALEERE Cld7euy) RS 3 hiFske L. £7-
EHIZ 10 FPLLEDOZE LTHER D 5TV HI5EIC
HE

R G 3 1 REff 72 0 O FEEE SO O[5
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WENRARN U 77 7 s e 52 7 325)], RBRNEKRERTAIN & L T, N-back task'-'?, WCST **, CPT-

IP " ZHWT, FEhRClE. FATHRRE. FRRIMVIERRE N 25 ~aHli L7z (% 6).

#—H Number of back task (N-back task)

St L. EBIEE 2 3T A 72 912 N-back task #571F 7=, ~ OWME ClL, k&34

REHIZ LARTIZ L2 (372 b bT) ([ZBUS T 2B 5 15, B O FoRRe ]I 0. 4

W, HERRIXLAPBLO 14 FIA4TLTH D, HEIL. 4 FEEOHKT (2. 4. 6. 8)

THER SN, XA TEY FOFOFINZTFT o XA THERIND S, stBFiTarva—42B L

OEFOX— "y REFHT 5, BUFFETIL, 0-back, 1-back LT 2-back task % FEfi

L7z, Rk LT, ek (IEf#E + N-back task OREITE/SHIILE. X 100) & IEfEDK

SRR 2 5 U7z, AFENREIE 25 HIl 3 2 728 @ N-back task TiE, Hfi L THFRFRRS

L. 0-back task OFFIIFRINT=ETF. 1-back task ORFE 1 HBTO#E T L O 2-back

task OFFX 2 EHRTOBFEE 2D L HICHEE RIS,

17



#_H Wisconsin Card Sorting Test (WCST)

WCST (&, HEBERES), HhZRMEFE L LOHEEE R RIS 272 DICRM e L H S5

REZI 70 & AR - B - SR Z2EE) 21T 5 OISR AT R BERE T b 2 F2ATHKRE

T AMETH D B8, ARWFZFETIE, WCST 22 B2 — &k L7-BEERR (WCST- Keio F-

S version, Japanese Stroke Data Bank, Osaka, Japan) ZfffH L7z, WCST I% 48 #xodh—

R0, B - D3 OGN T AV —nNbb, A Ea—H DRI )= FED

ICRRENTWD L KO —REM - - Hro45E LT, EfcEREN W5 4 fli¥E

DRI — K6 1 FEO— RE2RINT 5, JRFITELWGHEEZENLSNTELT,

BT TELW) E3 R BRE L2 a2 Ba—2nhb 7 4 — RNy 7 Sk,

SFRED 6 BT CIELVIERIRZ L7261, ar P a—2NOSHEITIEATE S, ELW

BIR AT 572 DI DB Z B IRT 5, AWFETIZ, V7 TV —#pl i i Lz, 17 =

U—BERdiE, 6 [Ef TEM LSBT TV —0HTHY, R REIT8 LD ¥,

#=H Continuous Performance Test—-Identical Pairs (CPT-IP)

CPT-IP (Biobehavioral Technologies, Inc., New York, NY, USA) 1. Efra-=RES]

B L OEREES &l T 238K RERA TH D 1, ANTOR TR 1 SORFH L LTa v

— Z BN S, ARETEFE CHEB W 5HE, TELORTRES YU &2 Y

w7 THEITKRDEND, 1 DOREOFEREFFIL 50 2 VT, FEIIEZ 950 2 VT

18



HD, FEOREHT 150 TH Y, MIGEERINHERIL 30 HEFENTWD, 2EOE >

ary (IEHEE20E) 2%, 2B HORRERM Lz, AHFETIE, IEfF & AIEfF

MOEBESNAMINETH S dF T4 2ETHE LT

19



%6 WAL

Number of back task (N-back task)

TEBNRLIRE 2 3T 2.

TEENFLIE & 13, SEOPME, FE B L OHEFLD X 9 228 B AR RE | LB R TR 2 — Iy
BNCRIF LTV EMEL T2V 328 CTH D,

BFOFRREMIZ 0.4 0, BHTFHEL1L4ABEIC1 vTA4 TV THDH, RIMIT, 475
HOKT (2, 4, 6, 8) THRSHh, FATEL FOFOHRICT VX LA TERIREND, %
RET AV E 2 =2 BIOKHFOX— Sy FEFIHT 5, ABFFTIL, 0-back, 1-back 35
F O 2-back task ZFEH L7z, RfEid, EfFsR (EMFER + N-back task DR T/ # MK
o X100) & IEMORISR Z3Hm L7, fEEhECEZ Rl 9 % 729 @ N-back task T,
HfE L CETF R R S 4L, O-back task ORFIFEFRR SAT2EF, 1-back task DOFRFZ 1
ATDET-36 KUY 2-back task OIFIL 2 HRTOETAE XD & O ITHEH T REIND,

Wisconsin Card Sorting Test (WCST)

FATHERE 23Tl 5,

FATHERE & 13, HEPRRR ). Hh RO E 5 L ORI R 2 R A~ R T 2 T DI A A
T LRI ANER SR - B - ARERNRTEE 21T 5 OISR IR 2HERETH 5,
WCST X 4B DI — R b 720 | - B - D 3 DORFEI T IV =N Db, 2 Ea—
ZDAZ ) =D FICERINTND 1 DO — REt -6 - Brb LT, B
ICFRENTND 4 FEOIEAR D — Rind | fHO N — RE@IRT 5, JIREITE LD
DHEMDL SN TELT, BREZ IELW) X RRolc) BRA L7, 2B a—
ANHT 4 — Ry 7 ENDH, SREDN 6 [EET TIELWERZ L7z biX, 2=
—ZNOJFIEE SN, ELVERE T 57000 HE2RINT 5, flifbiE, 772
U — R a Lz, 7 T —Epkdud, 6 Bl CIEfE L7233 7 Y —DHT
HY . BKREIL8 LD,

Continuous Performance Test—Identical Pairs (CPT-IP)

FRHITEERE /138 L OVERE ) & FF 5 %,

AHTOETHR 1 SORNIEE LTa ¥ a— X EICHER S L, f8H 134 < [F CHRK 2368
Weh, TELRTHRRLI~ U A%Z 7 Vv T2 K51RDBND, 1 DORPADTER
IRFfETIE 50 X U R T, HilIEIZ 950 R UM Th D, HIOMEHE 150 THY |, KnxH
RKENHET30 FHEENLTWD, 2HDE Yy g (LEIAE 2HEHA) %ML, 2[E
HORREFI Uiz, B, EMEREMNCOIEINLIBINETHD d 7I714 2%
FEA L 7=,

20



BN ARERAT

T RCOWPEMIT. EWE £ EAEFE TR L, 1EEEHE LT, 0-back, 1-back, 2-

back task, WCST 3 X TN CPT-1P #5454 . JMNA 8%l LT, L AREIR, REIRERMS N1, REAREY

B N2 do K OMENRBEFE N3 F 723 MRMEIRERM], MENRZh=R, R REEREH S K O EROSfE

¥ T, Pearson OHAHRE & AT v 7’ U A XiEE G EBIRSIT 21T 272, RSO0

t EEZMNT 2 BH OB ZIT 7o, WIS AEKREDL b Lz, T TOREHENT

IX. IBM SPSS Statistics ver.25.0 (IBM Corporation, Armonk, New York, USA) Zf&fH L

T LT,
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B=E MR

MEIRAR Y 7T 7HAEFT R & N-back task, WCST 33 TN CPT-IP ¥EHE AR T IZR LT-,

#F7T XNBEOERERY 75 7HAEF R & N-back task, WCST 33 X UV CPT-IP f54&E

iy
HERRY 77 7HRE

MAREER IR ] (4) 383.2 + 64.4
HEAR 2D (oFa RLERIRFRRD) 89.6 + 9.3
TREE P (%RERRIRED) 6.0 = 7.2
L I REERR  (%REERIIRF ) 16.7 + 6.6
PEAR B N1 (%REHR ) 20.0 *+ 14.2
PEAR P N2 (%REHR ) 51.5 + 14.9
PEAR P N3 (%REHR R RE) 5.7 = 5.4
HIRTEERRER] (49) 28.3 + 35.8
TEESOGCHEE ([E]/h) 14.2 + 13.5
N-back task

0-back task

AR (%) 99.4 + 2.0
FOGKE (ms) 511.4 + 99.5
1-back task

1EfRER (%) 97.0 + 4.6

FOGKE (ms) 426.0 + 210.6
2-back task

1EfRER (%) 87.0 + 13.0

FOGKE (ms) 436.9 + 224.1
WCST

AT Y —ZEREK 5.7 + 0.8
CPT-IP

d7 74 A 2.5 = 0.9

Data are expressed as mean * standard deviation.
WCST = Wisconsin Card Sorting Test; CPT-IP = Continuous Performance Test—Identical

Pairs.
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13X 2 JEBIORERAR U 7T 7 A O REIRPEE X 27~ 97, ER] LIZIEF B, GEF] 2 13 2-

back task DIEMFROKTHITH 5, HEREME N2 (X, JEF 1 (2 LEEF] 2 TR LTz

(GEEMI1:53.0 % ; SERFI2:44.1 %), F@RTEERME X OREBERIGESIZ, JEG 112k L

JEF 2 THII L T\ (PR S EERER]: JEFI 1 : 5.5 4y JEMFI 2 : 32.5 4% BEEERSHEE:

JEF] 1 : 6.2 [Bl/h; JEMH 2 : 18.6 [A]/h), 2-back task OIFEfERIE, FEF] 1 12 LAER] 2 T

RFLTW= GEFI1:100.0 %; JERFI2:85.7 % (F38),
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FEH 1
EEEE P

L B

FEEFR B FEN 1

HEHR BRPEN2 1~

FEERR B PEENS |-

1h 2h 3h 4h 5h 6h 7h 8h
FEH 2
EEE R

N

FEER EXFEN] 1----

FEEAR BREN2 1————-

AR EXPEND |

1 FEBIRCIRIE BB &K T 61 O REIR R X

AR A R ] | e I MEAR B P © L b B | REEB R L AMEIR, /> L L\ MERR oD IERR B2 [ N1,
AR L PR N2 36 L OVERREERE N3 2797,/ o b AREAR O BEAREEFE N1 35 IOV N2 137V REIR, iE
MR BEPS N3 1TV IR 22797, SEBT 113, PEEhREIEIER G, SEF] 2 (IAEBhREHRAK T 61 o0 IERRAR I
T 5, FEG 1 TIEHRTEERS L ORERISHIEE L ERO Lo Toolx L, iR 2 T
THETERER L ORI HZ <. BOBND,
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8 REFH (X1) OEERRY 7J 7HEFR & N-back task, WCST 3 X U CPT-IP 518

FEH] 1 FEHY 2

HERARY 77 7HE

MR MEER IR ] (4) 465. 5 435. 0
MEARZDE  (ora RLERIRERR]) 96. 6 86. 1
TEREBLRE  CoMERRIRFAT) 1.0 7.0
L I REERR (%REERRSIRFH]) 21.2 19.9
REAR BB N1 (%REAR R ) 10. 2 23.9
MEAR BB N2 (%RREHR R ) 53.0 44. 1
MR B P N3 (R RF ) 14. 7 5.2
HOIRTEERRER] (43) 5.5 32.5
TRESOGHEE ([E]/h) 6.2 18.6
WA RERE

N-back task

0-back task

1EfR=R (%) 100.0 100. 0

FOGKE  (ms) 632.0 532.5
1-back task

1EfE=R (%) 100.0 96. 4

FOGKER (ms) 462.0 381.5
2-back task

1EfR=R (%) 100.0 85. 7

FOGKE  (ms) 296. 0 352.0
WCST

AT 3 Y —ZERIK 6 6
CPT-IP

d7 74 A 1.4 3.2

WCST = Wisconsin Card Sorting Test; CPT-IP = Continuous

Performance Test—Identical Pairs
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F—IH L AER, MEIEERMNL, ERBEM N2 35X OEIEBME N3 L /ESiFTE o %

2-back task OIEfEIFRIE, L AMEIR, FEIRERE N1 35 X OMEIRELRE N2 & A B 22 FE BBtk &

A L7 (L AREIR © 7= 0.505, p=0.006; MEARBPENL : = -0.637, p < 0.001; MEAREE

FEN2 : 7= 0.670, p<0.001), L AHEAR, MEAREYPS N1, BEIRERMS N2 36 L OEIR B P N3 %

MSZK T & L2 EmBIRAOHT T, b AREIR IS K OMEIRBLPE N2 73 2-back task DIEfFROA

BRERFTH-oT (LAKEIR : £ = 0.559, p = 0.025; MEIREXPEN2: £ = 1.010, p =

0.039) (F9),

L A FEAR, BEAREEPS N1, BEARERPE N2 16 L OMEIR XM N3 200N K+ & LIz AT v 7 U A

VB X AEBEYFSHT I, BEIREPE N2 728 2-back task D IERROE A ERK T Th -

7= (F = 0.670, p < 0.001),

I-back task DOFUGREREIL, U AHEAR, BEARELRE N1 36 X OMEIRER RS N2 & A= 72240 BIBEF%R

oL (L AMER : » = -0.425, p = 0.024; MEIREYFENL : = 0.589, p = 0.001; MER

EXPEN2 : 7 = —0.637, p < 0.001), L AMEAR. HEAREYMS N1, BEIRERMY N2 36 X OVHERR By p

N3 ZMSZK - & L7z EBEYFR AT Tl b AREIRTS K OMEIRELHE N2 73 1-back task D SHF

MoOFEERKEFTH-o7- (VAMER: £ =-0.529, p=0.046; HEAREIFEN2 : 4 = -1.276,

p=0.017), 2-back task DOULEFRHIE, L AMEAR, MEIREMS N1 J6 K OMEIRBERS N2 & A5

FARIRRZ R L (L AREIR : 7 = —0.507, p = 0.006; FEHREEPENL : » = 0.511, p =

0.005; MEAREZFEN2 @ r = -0.523, p = 0.004), L ABEAR, HEARERE NI, BEAREFE N2 55 K
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OMERB: & N3 2 N2 K7 & L BRI TIE, U ABEIR7Y 2-back task O FUSKFHEOA

BRI ThoTm (£ =-0.690, p=0.015) (&9).
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#£9 N-back task, WCST 8 X NCPT-IP #5i& & L AREIR, HEAREYFE N1, BEIRBYFE N2 B &
OVHEARB2RE N3 D BAfR

BRI BT ERERHT BB AT EHEYREoHT

r p yi4 D r p Vi p
0-back task I1Ef#SR N Edi|
L s iR 0.282  0.145  0.148 0.645 —0.246 0.206 —0.394 0.196
MEAREXPENL -0.020 0.920 —0.603 0.476 0.405  0.032 —0.862 0.280
MEAREXPE N2 -0.231  0.237 -0.780 0.224 -0.516 0.005 —1.103 0.072
MEAREXME NS 0.252  0.195 -0.033 0.922 -0.035 0.862 —0.148 0.638
1-back task IFfEsR il
L 2 BEAR 0.202  0.302 0.057 0.871 -0.425 0.024 —-0.529 0.046
MEAREXPENL  -0.288  0.137 -0.155 0.866 0.589  0.001 -1.003 0. 142
MEAREXPE N2 0.244  0.212  0.090 0.896 -0.637 <0.001 -1.276 0.017
MEAREXMENS  0.166  0.397  0.039 0.915 -0.214 0.273 -0.313 0.247
2-back task IFfRR N Edi|
L 2 REEHR 0.505  0.006 0.559 0.025 —0.507 0.006 —0.690 0.015
MEAREEME NI —0.637 <0.001  0.616 0.327 0.511  0.005 —0.815 0.253
MEAREEME N2 0.670  <0.001  1.010  0.039 -0.523 0.004 —0.990 0.070
FEARESFE NS 0.161  0.412  0.071  0.774 -0.123  0.532 —0.083 0.767
WCST AT Y —EBRREK
L s R 0.186  0.343 -0.294 0.359
MEARERMENT  -0.290  0.134  -1.808  0.039
MEARECFE N2 0.220 0.260 —-1.109  0.086
BEARERPE NS —0.020  0.920 —0.706  0.043
CPT-IP d7 74 A
L s R -0.163  0.408 -0.021 0.951
MEAREEMENT  0.206  0.292  0.100  0.914
MEAREEFE N2 -0.126  0.524  —0.011  0.988
MEAREXPE N3 -0.218  0.266 —0.150 0.687

WCST = Wisconsin Card Sorting Test; CPT-IP = Continuous Performance Test—Identical

Pairs.
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B MEEIRRRRE, MERZIR, PRRERRR X ORERIS S RO BR

2-back task OIEMERIT, FRHEIREML] ., HEIRZIR, F@REEERE B L O R B SfEER S A

B AHBERR AR LT GAREIRMEER : 7 = 0.492, p = 0.008; BEARZIE : r = 0.622, p <

0.001; HREEEMEM : 7= -0.721, p < 0.001; BEEESUSIEEL : = -0.656, p < 0.001),

ORI, BEARZ SR, IR TR e & OVREREBOS e 82 M IR+ & L 72 ERURES3AT Tli,

PR ERREE I 2-back task DIEfEROAFERINTFTH-o7- (£ = —2.086, p = 0.007)

(% 10),

L LHEAR, BEARECRE N1, BEARBERS N2, BEiREe . MEiRZE, PR T RN 3 L OVRER

FOSHEBEMSLN A & LI AT v 77U A KR L5 BREUFOHT T, PRTEEERH A 2-

back task DIEfEROKER LA ERINTFTH-7= (F = -0.721, p < 0.001),
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%10 N-back task, WCST 3 KON CPT-IP #5iZ & AEEIREFG] . FEIRZIR, TREERGLB
X ORERIGE O BIfR

BRI AT EEJRHT HAEBE AT EHEYRoHT

r D B p r p g p

0-back task 1IEfZsR il

S R AR 0.217 0.268 0.558 0.050 —0.342 0.075 0.101  0.680
B 2 = -0.087 0.659 —0.133 0.831 -0.527 0.004 0.080 0.886
OATERRERE 0 0.097  0.622  0.277  0.788  0.571  0.002  0.661  0.475
HEEROSHES 0.082  0.678  0.084  0.907 0.552  0.002 0.057 0.930
1-back task IEfEsR il

o R R P 0.363 0.058 0.377 0.149 -0.568 0.002 -0.119 0.565
AR 20 =R 0.336  0.080 0.761 0.200 -0.691 <0.001 -0.308 0.517
OATERRER] -0.238  0.222  -0.028 0.977  0.702 <0.001 —0.045 0.954
HEEROSHES -0.157  0.424  0.803  0.242 0.700 <0.001 0.388 0.481
2-back task IEfiRsR sl

N M R i 0.492 0.008 0.066 0.729 —0.434 0.021 -0.026 0.908
RS 0.622 <0.001 -0.757 0.093 -0.554 0.002 0.514 0.325

WEEERERT -0.721 <0.001 -2.086 0.007 0.637 <0.001 1.294 0.137
WEERGHES -0.656  <0.001  0.724  0.162  0.609 0.001 —0.197 0.742
WCST K72 — K

H R AR PR 0.147 0.455 0.301 0.288

AR 22h = -0.009 0.963 —0.898 0.169

PIRTEEEER -0.059  0.767 -1.524 0.157

WEEROGFEEL  -0.019  0.926  0.859  0.253
CPT-IP d7 74 A

S R AR -0.319 0.098 —0.449 0.117

RS -0.122 0.536  0.482  0.451

ORI 0.159  0.420  0.668  0.525

HEESOGHES 0.146  0.458  -0.380  0.607

WCST = Wisconsin Card Sorting Test; CPT-IP = Continuous Performance Test—Identical

Pairs.
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F=1E EIREBE L RITHEER X ORHRRIERRE S & oB%
WCST DT Y —iE S L CPT-1P @ d 7T A Ll%, L LBEIR, FEIRERME N1, FEAR LS

N2, WEAREEFE N3, weMEIREH, MERZhER, R TEREREH S L ORBOS e & ORICAE

iy

BB R S e oo (9,10) (X 2),

- N2
> BRE | | | ) JZ 1’E§11=E'IE !
\[ﬁﬁm;ziﬁax ~] \‘

Rt T ERESN — }

A

/ EiTHEE —
\[ BHrEIEeEn - J
X2 FROELED

R ERRE OB ANE., /EEIREE O T LR L2, L AMEIRE L OWEARERRE N2 (BRARAR 1)
ORI, 1EEIFCIEORT & BAfR LTz, FEITHEEER X O ERE /11T, W O MEIRFEE &
HEMRITED SN T,

eI EREN — J
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VNI REAR & FRANBERE & M2

FEEEC RS F L OMEIRBL P N1 13,

8.5% vs 2.9 = 1.7 % p = 0.027; MEHREZMENL : 24.0 = 16.2 % vs 12.8 = 4.8 %,

TP L THBICIET Lis EERERY -

7.8

-+

= 0.012), MEARBPE N3 1%, ZMIclE LB THEEICIKETFLE (8.4 = 6.1 % vs 4.2 =+

4.4 % p=0.048),

A MEAR I ] 36 L ONEIR Y= %, ZoPEIC e LBMETHBIIET Le GReEIRER] @ 423.6 +

34.6 4y vs 360.8 £ 66.8 4y, p=0.010; FEAR®IE : 93.6 £ 4.1 % vs 87.4

p=0.038), TIRFEEREIL, BMEICH LM THEEIIKT L (36.5 = 42.4

+ 7.9 43, p=0.038),

1-back task OIEfERIT, ML LB THEEIIETFLEZ (98.9 £ 1.7 %

5.3 % p=0.045) (F&11),
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F 11 HEIR L FBAsEE & =

B pgus D
n=18 n=10

HERARY 77 7HRE

FeHEIREFR (43) 360.8 * 66.8 423.6 *+ 34.6 0.010
MEAR DR (o RLERIRFRD) 87.4 + 10.7 93.6 + 4.1 0. 038
TEREBLRE  oBEARRFH]) 7.8 £ 8.5 2.9 + 1.7 0. 027
L MR (REERRRE ) 14.9 + 6.6 20.0 *+ 5.4 0. 050
IR RS N1 (%REAR A RE) 24.0 + 16.2 12.8 + 4.8 0.012
IEAREBERS N2 (%RTEAR A RE) 49.1 + 17.1 56.0 = 9.1 0. 245
MENR B N3 (%MEARARFH]) 4.2 + 4.4 8.4 + 6.1 0. 048
HIRTERRER] (4)) 36.5 + 42.4 13.5 = 7.9 0. 038
TEESOCHEE ([E]/h) 16.9 + 16.0 9.3 £ 4.2 0.153
N-back task

0-back task

1EfRER (%) 99.0 + 2.4 100.0 + 0.0 0. 096

B EEE] (ms) 500.8 =+ 110.0 530.6 =+ 79.0 0. 458
1-back task

1EfRER (%) 96.0 = 5.3 98.9 + 1.7 0. 045

FOSHEER (ms) 425.0 =+ 253.4 427.9 + 108.5 0.973
2-back task

1EfRER (%) 87.3 = 14.9 86.4 = 9.3 0. 866

B EERE] (ms) 420.4 + 231.2 466.6 + 219.3 0.610
WCST

BT Y — R 5.7 + 0.9 5.6 + 0.5 0. 696
CPT-IP

d7 74 A 2.7 + 0.8 2.1 + 0.9 0. 065

Data are expressed as mean * standard deviation.
WCST = Wisconsin Card Sorting Test; CPT-IP = Continuous Performance Test—Identical

Pairs.
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FUET B

AWFGETIE, TR REEERF O & MEIREME N2 OIK T2 X V| 2-back task D IEfESRA

KT L, SBatgrRED 3 oo (FEEhRCiE, EITHEER L ORinIEEES ) OF T,

W 2Y 2-back task DEMROKR L EERKNTTHDH I L&KLz, AFEORE R

IR0 HERREERFE OV & MEIREL M N2 ORI IFERLEICER L 52 5 Z L BB R

5Tz,

B EROWT AL & EBRE & OB

AWFFETIL, 2-back task OIEMERIT, HiRTEEREME & A E MR Z R Lz, RO

WrAfbid, MAEPERERR S © L 2 ORIE Y AEtET 5 Z LI2L Y RAREDIX T O

D> TS (1K 3), BIEMERET FLET L~ T A ZHWEHIFEIC LY, BEIRE ]

AT, BEIR DT O T ARSI R 5.2 5 2 L IR ST S 24, lipic

R BEIROEIIART U, ARIEIR 3 U, BEIR OB A (I3 2 77, MElRRE S 1%

FERANCELSEAONDIEIRTH Y | AIEOE O T, B 2 S AR B L ORMEE R L

DR L BRS D ¥ HIEEDORERAE L ARE LT 7 F 777 4 XD URIOHETIX

R MR R0 PR T RERF ] O L0 | FEEIBEREME T2 2 LR Siuie 9, HEIR DUy

AABIZ X0 | i - DD BRI EIRERFBADESC 2 B 725 L R RER & LT,

OIS - 9 SRz ET 2 % ZoX EVERY 2R TR O KN, MEIR DM Rk,
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B X OMEIR OB O FIZEREEEEE DK T F 72 1 L3R EVE DO FIE DIEEIZ D72 3 5 " HEM: N B

60

//{{. wm]]%

BERR 0D 57 5 1 }\‘ BIEZ kLR j BAMBEEDET
\ RS /

RBHEEDOITE

X3 HEROETAILOARBABEEEDIKT 2 b 72 b 38 104051582
BENR OWT F{bid, AN RREE, KIE, b2 N L 2o, REFEER L OSSR B O T
EE L7725 L, RSB ZIKT Y5,

BT EEIRBPE N2 L EEhRIE & DBk

AWFFETIL, 2-back task OIEMERIL, FEIREEME N2 A BERMBEBGRE R LT, £,

0- back task & 1- back task O FCSRFEIIXHEIREEPE N2 & A & 72 /HBEBER A7~ L 7=, N-back

task OFSRERIIL . BTBERTEF ORI RO FREE 2 ik U N-back task OIFEMEZRIT/EE)

FLIEDORES 2 S LT % %, MEIRELPE N2 Ofh 85 BT, MO E DR TH 5
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LHEE N TS ¥ Schabus B %1%, BEIRAGSER 2 BEENE LD LKW 0D 2 5D

AT TV =IZHELTHD (K4), FREDMROHEIRKGSER (11~13 Hz) (AT fE

(BB TH D DI L, JEERED @O BEIRS SR (14~16 Hz) (ZEATHHS & PR fes (- 2

TdH D, RIS OMEE) & MR L P, MEREFICIIER O Y » 70k (HEIREF OS2

BOWTBIRSNDWE OO L ST S TORBOEEICHEE 2B 2T %) LEKRT D

U, RO OB IR TR, (EEIRCIEANES OMREE) & BIfR D Z LavRS s P, HEIREE

BEN2 13, (EENRLIRICBI T 2 HE R R R 2 B AN D, SBROVIIETIE, WEIRE:

N2 & (BRI L OBIR A M5 2 LIS LY | RRADMEREREE ORFE RIS S 723 5 TR

PR %,

36



JEEEL DS i O IR AL SR (14~16 Hz)

Fa-M:
Fa-My

Cs—M:

™ ‘ﬁ‘ ‘ |
e o7 i e ST

0:-M
AT e e
VTR
o D DU A D A N U T DO DO U U U DY DY A N PO P Ol O
o _ T S B o

FRRfafn)E =« % « % % ® %% ®» ¥ ® » ¥ ¥ ¥ © ® @ B @ ¥ » B BB L H ¥ © H W

f&ff., ® R R R R R RR R R R % %R R R R R R R R R R R R R R R R R R

JE I EC M BERR AL R (11~12 Hz)

oM ' £ o) o '
FaMi — :7 . ” — o
Cs—Ms ' . : m ' "
Ca M it f) ‘ @ i i,
01-Mz bttt : o ' . "
02 M - A i
KRR , , 7
HIREX e e
BRI : : '
VR V0Vt 0P 00V 0 O VPO P 1 0 D PO PO S A
YO

&#%ﬁ@fu&fmaﬁsﬁaﬂseseaammmmmm%a&%s&s&a&mmwms&mma&mma&

R\ s & 5 5 & &5 s s s s s 5 s 5 § § § S 5 § S 5 5 5 5 5 5§ 5 § 3§

B4 JEERERAS B EERR S & B B AN HEHRAL S 0D 3 T
PRFAUVJE B RS 12V AR A BN 75 L IS8 25 3R B A S 2 =

Fs, FyZRTEAEROMEE, Cov ColTHULERDNAEE, 01, 0o 1 FREE DI 2777,
R Right (R) 1XAMIEAME. T, Supine (S) IZAPEAME 2 77T,



= U AERE EERE S OBR

ARBFZEClE. 2-back task O FfERIL., L AKEIR & A E2MHBEREREZ R LT-, REERTE

8 N R E LITRIEDIEIRA U 777 7RRAEIZ L D78 TR, b AREIREF 28 S Rl

DOFEGENON EEFRT LRI NTND Y, 61T, FEGEMREZMERT 581

BERR 72 R/ 80 Bl &2 X, BRE P O L AMEIREFH & MMEIRRFH] & A7 B 72 AHBRMR 2R L

o ARHRIL, ATEEATEF (prefrontal cortex : PFC) DO#RIEME(L DK T oMt D ik &

PERERORE BIE & B L (EBNRCIRIC B 2 T 0 L AREIR ) B L ABEIR~0 PFC %

FOEAL ORI S 23 ZFL TV W, EIR T 0 PFC OFEMEAL & RIEMALIZIE, L AkE

IRVNEBEEREENZRIZLTWDLEEZERIDND, LIZn> T, bARERIZ, /FEREOHMERC

BLRI D ATREMED B D,

FUE  HEIRBPE N3 LEBRRNE & ORI

AWFFETIL, 2-back task OIEMERIL, MEIRELPE N3 & OMICA B RFEEEGR A R & 22 h

STz, MERRZR AR N 2R & LTI X 2 Bt OBFJE T, ATERERTH BRI O ARIETE B 2

MEEFBREOWEN TR SND Z LAVRSNTWD % LT EFEDOSINE & k5

& LIMEIRR Y 77T 7 A K DWFFE T, IRIVE BN S ARGt & A RIS L7228, 2-

back task DIEMEZR L MERIEEE & OMICITAELMBEBRITRED bNho -t S

TG ¥, ML SR E OERIC LV | MEIRERS N3 & AREIRCIE O BIMRIZ SR 22 5 alRefE
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N5,

BIIE  REIREEE & TR X URRRITERRE S & D BAR

WCST DA 7 Y —RERLET, L AREIR, FEIREYFE N2 36 L OV R FERE & ORICH & 72

FHEABIR &2 /R S 72 o T, ARBFGECTlE, RREZ O 57 1% 2B\ T BT IV —=ZHE» 6 T

BHoleZ EMG ., BEFRRANTIZ WCST OBMEBENEBENRS T DHT-OIC KR EZ L U]

REMEMNE 2 H L7z, WCST & N-back task Id & & ICHTEAIEMAE TH D2, N-back task T

TEBYRCIR 1012 15, WCST TIXZEATHERE ¥ 2 BT %, L2 > T, T HMEIEDOFHENAED

EUWA, N-back task & WCST OFERICEHBE L TWD EEZ BN, BT, AW T,

FriEERE 1 2 )45 CPT-1P @D d 7T A A%, L ABEIR, BEIREEPE N2 B8 L OVgR

FEIFH & OMICHERHEBEAMERZ RS 2 o7, LIRTOMERSR Y 777 7 A& L5478 T

1, R EAEFICBW T, CPT-IP 5% L MEIRIEHE » OMICH B R ERE RE o T2

ZEMHEINTWVD Y, ZFFAx0mAE—EHLTW\W5,

FANTH  REIR & FRAERRE Lt

ARBFFETIE, TEERECRS, WEIREME N1, MEMRBCRS N3, weEIRIRM], WEIRZ)ER, R T ey

138 L O 1-back task D IFEMFZRTHZENTED BTz, 17 D5 32 ik £ COMREFE/REEE 93

Bl % %t5 & U798 CTld, N-back task [ZBLMICABEREZRD o= L @E STV
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% 0 F7-. 18-58 EEDE A 50 il &%t & L7z IMRI OMFZEClx. SEEEHHBICITIA R

IRMFERIRS ol L E SN TS ¥, L, M TIIMER AN R DAL & 6d 5 v]

REVENN B D, ZCMEIZHEPEL Y & MEIRA B SO MEAR R B IR 7R B A 52 TR0 8,

BAFFEIZIBNT, 1-back task D IEfAERTIIMEZEDGRD HiL, 2-back task O IEMRER T3k

vy

b=y

RO HLNRPSTCEH RIS TIE R, SORDIMFVBLETH D,

FLE AHREORBRR

ARBFFENATN S ORI D Do H—I2, ARIOHFIERRE TN N TH -T2,

IS, A EOWFFEEIAIETRI Z2FETH Y | PIRERE AR T ORKN TH 5 L WriEd

5 Z EIEXTE ol MEROW AALAMEBIRLIRIC M AT 3B 25 M9 2 7212, Bl 230k

BE R WNEEIT 2 ODTN—TITHT. — DTN —T TIRHEROW b2 33T 572

CHER R Z A, b O — D7 N =T TIIHEE IR E 5 A TR E 572 E LT, Kl

DRI RLIRIC MAE 9 R & R 2 EBR A AL TSN L e -7z, & 61T, HuRREHERS

RN G | IEIROWT FALOFEIE & LT, BEERUSHE R LUV & b AR D> & T BE B~

DBFOBEN DS . 215 DRAHE~DREIC 21T bHERIH 2 1% & LHBat

THOMEND D, MEIREIE R L OMEIROW Ak & AEBhRLIE, SEATHRE R L Ol e

EDOBREMH LT B 70ITiE, KHBEHICEIT 2 M ARBRPLE L EZ b,

40



BIHE R

IR TERE O & MENRBEE N2 O 1%, SHEOHE, 7 I JUMERL e SR8 bk
REIC B 1 i — RIS ORAT « B E T 2 RE) CTh D FEIRCIE OB L & BILR L7, HuRiEme
DN, BEROW b & HEIROBE IR T 251 &k 27, FEhRLE, EITHER X ORHmiHY

ERRES EHEIRA Y 77 7RIS K 2 BERWT A LR CHEIR B RS & OBEFRIC OV TREANIC

BT 2 L1080 | RAAEREE O ST - T8 - IR ST B T L TR,

ZOMRMERITIEHNEE DN,

41



SCHR

1.

Diekelmann S, Born J. The memory function of sleep. Nat Rev Neurosci

2010511 (2) 1 114-126.

Banks S, Dinges DF. Behavioral and physiological consequences of sleep

restriction. J Clin Sleep Med 2007;3(5) :519-528.

Kronholm E, Sallinen M, Suutama T, Sulkava R, Era P, Partonen T. Self-reported

sleep duration and cognitive functioning in the general population. J Sleep

Res 2009;18(4) :436-446

Fernandez—-MendLaforoza J, He F, Calhoun SL, Vgontzas AN, Liao D, Bixler EO

Objective short sleep duration increases the risk of all-cause mortality

associated with possible vascular cognitive impairment. Sleep Health

2020;6(1) :71-78.

Zohar D, Tzischinsky O, Epstein R, Lavie P. The effects of sleep loss on medical

residents’ emotional reactions to work events: a cognitive—energy model. S/eep

2005;28 (1) :47-54.

Rauchs G, Desgranges B, Foret J, Eustache F. The relationships between memory

systems and sleep stages. J Sleep Kes 2005;14(2) :123-140.

Goerke M, Miller NG, Cohrs S. Sleep—dependent memory consolidation and its

42



10.

11.

12.

13.

14.

implications for psychiatry. J Neural Transm (Vienna) 2017;124 (Suppl 1):163—

178.

Stickgold R. Sleep—dependent memory consolidation. MNature 2005;437(7063) :1272-

1278.

Stickgold R, Whidbee D, Schirmer B, Patel V, Hobson JA. Visual discrimination

task improvement: a multi-step process occurring during sleep. J Cogn Neurosci

2000;12(2) :246-254.

Walker MP, Brakefield T, Morgan A, Hobson JA, Stickgold R. Practice with sleep

makes perfect: sleep dependent motor skill learning. Neuron 2002;35(1):205-211.

Callicott JH, Bertolino A, Mattay VS, Langheim FJ, Duyn J, Coppola R, et al.

Physiological dysfunction of +the dorsolateral prefrontal cortex in

schizophrenia revisited. Cereb Cortex 2000;10(11):1078-1092.

Owen AM, McMillan KM, Laird AR, Bullmore E. N-back working memory paradigm: a

meta—analysis of normative functional neuroimaging studies. Hum Brain Mapp

2005;25 (1) :46-59.

Alvarez JA, Emory E. Executive function and the frontal lobes: a meta—analytic

review. Neuropsychol Rev 2006;16 (1) :17-42.

Cornblatt BA, Risch NJ, Faris G, Friedman D, Erlenmeyer—-Kimling L. The

43



15.

16.

17.

18.

19.

20.

21.

continuous performance test, identical pairs version (CPT-IP): I. new findings

about sustained attention in normal families. Psychiatry Res 1988;26(2) 1223~

238.

Kato K, Iwamoto K, Kawano N, Noda Y, Ozaki N, Noda A. Differential effects of

physical activity and sleep duration on cognitive function in young adults. .J

Sport Health Sci 2018;7(2) :227-236.

Miyata S, Noda A, Ozaki N, Hara Y, Minoshima M, Iwamoto K, et al. Insufficient

sleep impairs driving performance and cognitive function. MNeurosci Lett

20103469 (2) :229-233.

Miyvata S, Noda A, Iwamoto K, Kawano N, Banno M, Tsuruta Y, et al. Impaired

cortical oxygenation is related to mood disturbance resulting from three nights

of sleep restriction. Sleep Biol Rhythms 2015;13(4) :387-394.

Baddeley A. Working memory. Science 1992;255(5044) :556-559.

Gilbert SJ, Burgess PW. Executive function. Curr Biol 2008;18(3) :R110-R114.

Nuechterlein KH, Dawson ME. Information processing and attentional functioning

in the developmental course of schizophrenic disorders. Schizophr Bull

1984;10(2) :160-203.

Keilp JG, Herrera J, Stritzke P, Cornblatt BA. The continuous performance test,

44



22.

23.

24.

25.

26.

217.

28.

identical pairs version (CPT-IP): III. Brain functioning during performance of

numbers and shapes subtasks. Psychiatry Res 1997;74(1) :35-45

Krause AJ, Simon EB, Mander BA, Greer SM, Saletin JM, Goldstein—Piekarski AN,

et al. The sleep—deprived human brain. Nat Rev Neurosci 2017;18(7) :404-418.

Lim J, Dinges DF. A meta—analysis of the impact of short—term sleep deprivation

on cognitive variables. Psychol Bull 2010;136(3) :375-3809.

Torgalsbeen BR, Zeiner P, @ie MG. Pre—attention and working memory in ADHD: A

25—year follow—up study. J Atten Disord 2019;1087054719879491.

Mihal jevié—Peles A, Bajs Janovié M, Sagud M, Zivkovieé M, Janoviec S, Jevtovié

S. Cognitive deficit in schizophrenia: an overview. Psychiatr Danub 2019;31

(Suppl 2) :139-142.

Giehl K, Ophey A, Hammes J, Rehberg S, Lichtenstein T, Reker P, et al. Working

memory training increases neural efficiency in Parkinson’s disease: a

randomized controlled trial. Brain Commun 2020;2(2) :fcaallb

Kirova AM, Bays RB, Lagalwar S. Working memory and executive function decline

across normal aging, mild cognitive impairment, and Alzheimer’ s disease. Biomed

Res Int 2015;2015:748212.

Yu J, Lee TMC. The Ilongitudinal decline of white matter microstructural

45



29.

30.

31.

32.

33.

34.

integrity in behavioral variant frontotemporal dementia and its association

with executive function. Neurobiol Aging 2019;76:62-70.

Kolur US, Reddy YC, John JP, Kandavel T, Jain S. Sustained attention and

executive functions in euthymic young people with bipolar disorder. Br J

Psychiatry 2006;189:453-458.

Park SH, Kim JJ, Kim CH, Kim JH, Lee KH. Sustained attention in the context of

emotional processing in patients with schizophrenia. Psychiatry Res 2011;187 (1-

2) 118-23.

Estévez—Gonzalez A, Garcia—Sanchez C, Boltes A, Garcia—Nonell C, Rigau-Ratera

E, Otermin P, et al. Sustained attention in the preclinical phase of Alzheimer’ s

disease. Rev Neurol 2003;36(9) :829-832.

Niino M, Miyazaki Y. Cognitive impairment in multiple sclerosis. Brain Nerve

2020;72(5) :509-515

Manoach DS, Stickgold R. Abnormal sleep spindles, memory consolidation, and

schizophrenia. Annu Rev Clin Psychol 2019;15:451-479

Berry RB, Brooks R, Gamaldo CE, Harding SM, Lloyd RM, Marcus CL, et al. The

AASM manual for the scoring of sleep and associated events: rules, terminology

and technical specifications, version 2.1. Darien, Illinois: American Academy

46



35.

36.

37.

38.

39.

40.

of Sleep Medicine; 2014.

HH. ERRY 77 7hmE. B OOMRES:, 4 HBRKRFPHI, 20105102

116.

Callicott JH, Mattay VS, Bertolino A, Finn K, Coppola R, Frank JA, et al.

Physiological characteristics of capacity constraints in working memory as

revealed by functional MRI. Cereb Cortex 1999;9(1) :20-26.

Jacola LM, Willard VW, Ashford JM, Ogg RJ, Scoggins MA, Jones MM, et al.

Clinical utility of the N-back task in functional neuroimaging studies of

working memory. J Clin Exp Neuropsychol 2014;36(8) :875—886.

Tomida K, Takahashi N, Saito S, Maeno N, Iwamoto K, Yoshida K, et al.

Relationship of psychopathological symptoms and cognitive function to

subjective quality of life in patients with chronic schizophrenia. Psychiatry

Clin Neurosci 2010;64 (1) :62-69.

Banno M, Koide T, Aleksic B, Yamada K, Kikuchi T, Kohmura K, et al. A case

control association study and cognitive function analysis of neuropilin and

tolloid-like 1 gene and schizophrenia in the Japanese population. PFPLoS One

2011;6(12) :28929.

Sauvet F, Florence G, Van Beers P, Drogou C, Lagrume C, Chaumes C, et al. Total

47



41.

42.

43.

44,

45.

46.

sleep deprivation alters endothelial function 1in rats: a nonsympathetic

mechanism. Sleep 2014;37(3) :465-473.

Irwin MR, Wang M, Campomayor CO, Collado—Hidalgo A, Cole S. Sleep deprivation

and activation of morning levels of cellular and genomic markers of inflammation.

Arch Intern Med 20065166 (16) :1756-1762.

Ramesh V, Nair D, Zhang SX, Hakim F, Kaushal N, Kayali F, et al. Disrupted

sleep without sleep curtailment induces sleepiness and cognitive dysfunction

via the tumor necrosis factor—« pathway. J Neuroinflammation 2012;9:91

Baud MO, Magistretti PJ, Petit JM. Sustained sleep fragmentation affects brain

temperature, food intake and glucose tolerance in mice. J Sleep RKes

2013;22(1) :3-12.

Petit JM, Gyger J, Burlet-Godinot S, Fiumelli H, Martin JL, Magistretti PJ.

Genes involved in the astrocyte—neuron lactate shuttle (ANLS) are specifically

regulated in cortical astrocytes following sleep deprivation in mice. S/eep

2013;36(10) :1445-1458.

Bishop NA, Lu T, Yankner BA. Neural mechanisms of ageing and cognitive decline

Nature 2010;464 (7288) :529-535

Bliwise DL, Ansari FP, Straight LB, Parker KP. Age changes in timing and 24-

48



47.

48.

49.

50.

51.

52.

53.

hour distribution of self-reported sleep. Am J Geriatr Psychiatry

2005;13(12) :1077-1082.

Mander BA, Winer JR, Walker MP. Sleep and human aging. Neuron 2017;94(1):19-

36.

Chen X, Gelaye B, Williams MA. Sleep characteristics and health-related quality

of life among a national sample of American young adults: assessment of possible

health disparities. Qual Life Res 2014;23(2):613-625

Blackwell T, Yaffe K, Ancoli-Israel S, Redline S, Ensrud KE, Stefanick ML, et

al. Association of sleep characteristics and cognition in older community-—

dwelling men: the MrOS sleep study. Sleep 2011;34(10):1347-1356.

Martin SE, Wraith PK, Deary 1], Douglas NJ. The effect of nonvisible sleep

fragmentation on daytime function. Am J Respir Crit Care Med 1997;155(5) :1596-

1601.

Shamsuzzaman AS, Gersh BJ, Somers VK. Obstructive sleep apnea: implications

for cardiac and vascular disease. JAMA 2003;290(14) :1906-1914.

Reutrakul S, Van Cauter E. Sleep influences on obesity, insulin resistance,

and risk of type 2 diabetes. Metabolism 2018;84:56—66.

Kuriyama K, Mishima K, Suzuki H, Aritake S, Uchiyama M. Sleep accelerates the

49



54.

55.

56.

57.

58.

59.

improvement in working memory performance. J Neurosci 2008;28(40):10145-10150.

Fogel SM, Smith CT. The function of the sleep spindle: a physiological index

of intelligence and a mechanism for sleep—dependent memory consolidation.

Neurosci Biobehav Rev 2011;35(5) :1154-1165.

Schabus M, Hodlmoser K, Gruber G, Sauter C, Anderer P, Klésch G, et al. Sleep

spindle-related activity in the human EEG and its relation to general cognitive

and learning abilities. Fur J Neurosci 2006;23(7) :1738-1746.

Schabus M, Dang—Vu TT, Albouy G, Balteau E, Boly M, Carrier J, et al. Hemodynamic

cerebral correlates of sleep spindles during human non-rapid eye movement sleep.

Proc Natl Acad Sci USA 2007;104(32) :13164-13169.

Clemens Z, Mslle M, Eross L, Jakus R, Rasonyi G, Halasz P, et al. Fine—tuned

coupling between human parahippocampal ripples and sleep spindles. FEur J

Neurosci 2011;33(3) :511-520.

Sasaki T, Piatti VC, Hwaun E, Ahmadi S, Lisman JE, Leutgeb S, et al. Dentate

network activity is necessary for spatial working memory by supporting CA3

sharp-wave ripple generation and prospective firing of CA3 neurons. Nat Neurosci

2018;21(2) :258-269.

Lafortune M, Gagnon JF, Martin N, Latreille V, Dubé J, Bouchard M, et al. Sleep

50



60.

61.

62.

63.

64.

65.

spindles and rapid eye movement sleep as predictors of next morning cognitive

performance in healthy middle—aged and older participants. J Sleep Res

2014;23(2) :159-167.

Lau EY, Wong ML, Lau KN, Hui FW, Tseng CH. Rapid-eye—movement-sleep (REM)

associated enhancement of working memory performance after a daytime nap. PLoS

ONE 2015510 (5) :e0125752.

Nofzinger EA. Functional neuroimaging of sleep. Semin Neurol 2005;25(1) :9-18.

Ferrarelli F, Kaskie R, Laxminarayan S, Ramakrishnan S, Reifman J, Germain A.

An increase in sleep slow waves predicts better working memory performance in

healthy individuals. Neuroimage 2019;191:1-9.

Evans KL, Hampson E. Sex differences on prefrontally—dependent cognitive tasks.

Brain Cogn 2015;93:42-53.

Schmidt H, Jogia J, Fast K, Christodoulou T, Haldane M, Kumari V, et al. No

gender differences in brain activation during the N-back task: an fMRI study

in healthy individuals. Hum Brain Mapp 2009;30(11) :3609-3615

Birchler—Pedross A, Schréder CM, Miinch M, Knoblauch V, Blatter K, Schnitzler-—

Sack C, et al. Subjective well-being is modulated by circadian phase, sleep

pressure, age, and gender. J Biol Rhythms 2009;24(3) :232-242

51



66.

67.

68.

69.

70.

71.

72.

van der Helm E, Gujar N, Walker MP. Sleep deprivation impairs the accurate

recognition of human emotions. Sleep 2010;33(3) :335-342.

Ferri R, Drago V, Aricd D, Bruni O, Remington RW, Stamatakis K, et al. The

effects of experimental sleep fragmentation on coghitive processing. S/eep Med

2010;11(4) :378-385.

Xu L, Jiang CQ, Lam TH, Liu B, Jin YL, Zhu T, et al. Short or long sleep

duration is associated with memory impairment in older Chinese: the Guangzhou

Biobank Cohort Study. Sleep 2011;34(5) :575-580.

Ramos AR, Dong C, Elkind MSV, Boden—Albala B, Sacco RL, Rundek T. Association

between sleep duration and the mini—-mental score: the Northern Manhattan study.

J Clin Sleep Med 2013;9(7) :669-673.

Spira AP, Stone KL, Redline S, Ensrud KE, Ancoli-Israel S, Cauley JA, et al.

Actigraphic sleep duration and fragmentation in older women: associations with

performance across cognitive domains. Sleep 2017;40(8) :zsx073

Ding G, Li J, Lian Z. Both short and long sleep durations are associated with

cognitive impairment among community—dwelling Chinese older adults. Medicine

(Baltimore) 2020;99(13) :e19667

Plihal W, Born J. Effects of early and late nocturnal sleep on declarative and

52



73.

74.

75.

76.

7.

78.

79.

procedural memory. J Cogn Neurosci 1997;9(4) :534-547

Gais S, Plihal W, Wagner U, Born J. Early sleep triggers memory for early visual

discrimination skills. Nat Neurosci 2000;3(12):1335-1339.

Wagner U, Gais S, Born J. Emotional memory formation is enhanced across sleep

intervals with high amounts of rapid eye movement sleep. Learn Mem

2001;8(2) :112-119.

Fischer S, Hallschmid M, Elsner AL, Born J. Sleep forms memory for finger

skills. Proc Natl Acad Sci USA 2002;99(18) :11987-11991.

Mednick SC, Nakayama K, Cantero JL, Atienza M, Levin AA, Pathak N, et al. The

restorative effect of naps on perceptual deterioration. MNat Neurosci

2002;5(7) :677-681.

Wagner U, Hallschmid M, Verleger R, Born J. Signs of REM sleep dependent

enhancement of implicit face memory: a repetition priming study. Biol Psychol

2003;62(3) :197-210.

Rauchs G, Bertran F, Guillery-Girard B, Desgranges B, Kerrouche N, Denise P,

et al. Consolidation of strictly episodic memories mainly requires rapid eye

movement sleep. Sleep 2004;27(3) :395-401.

Scullin MK. Sleep, memory, and aging: the link between slow-wave sleep and

53



80.

episodic memory changes from younger to older adults. Psychol Aging 2013;28(1):

105-114.

Song Y, Blackwell T, Yaffe K, Ancoli-Israel S, Redline S, Stone KL.

Relationships between sleep stages and changes in cognitive function in older

men: the MrOS Sleep Study. S/eep 2015;38(3):411-421.

54



WHFEBh A

AOFFEIL, JSPS B 25282210 5 KX ONWHERRFAFRIMIZEE 19M27A1 DBhA%IC XV S L

776

55



EfaE

AWFFEOBAT EFSCHEICH Y | ZRAQTHREZTAHES E L. PTERFERER A

FEFHAATZERE R ER SRR BRI E LR L BT R, £ B

S AAEF ABFZER ORI E L 3, A2 ED 512H 72 v LFEMFFETHE £ L

HEBRFERTEGE EESROPER EREEDE IR RBRRIIE, AR RPR TR

EFSROTGER FEEEAFRRE L B E ALY IR RREe IR IE RS A

HRRFPRFBEFRGER WS ER IR R RN 2 o B FieA . [ENTREerEAs

SRR R USSR R L BT

56



WHFEEAR

7 3L

1.

Okuda M, Noda A, Iwamoto K, Nakashima H, Takeda K, Miyata S, Yasuma F, Ozaki

N, Shimouchi A. Effects of long sleep time and irregular sleep—wake rhythm on

cognitive function in older people. Sci Rep 2021 in press. doi: 10.1038/s41598~

021-85817-y

Okuda M, Noda A. Olfactory dysfunction and high blood pressure serve as early

markers of cognitive decline in older adults. _Journal of Psychiatry and

Psychiatric Disorders 2020;4(6) :427-436.

Okuda M, Noda A, Mabuchi S, Iwamoto K, Banno M, Miyata S, Yasuma F, Ozaki N.

Sleep fragmentation and working memory in healthy adults. S/eep Sci 2020 in

press. doi: 10.5935/1984-0063. 20200000

Miyata S, Otake H, Ando M, Okuda M, Fujishiro H, Iwamoto K, Noda A, Sone M,

Ozaki N. Patient characteristics affecting accurate detection of sleep apnea

using a bed sheet—type portable monitor. Sleep Breath 2020;24(2) :783-790.

Fujishiro H, Okuda M, Iwamoto K, Miyata S, Torii Y, Iritani S, Ozaki N. Clinical

profiles of late-onset psychiatric patients exhibiting incidental REM sleep

without atonia. J Neural Transm (Vienna) 2019;126(8) :1095-1104.

57



SRR DR, BFEIAA-. BRELREA, ARSI, sCHINE 24 BERLDEMIC KL 5 B A

PRTEE) & FRAIBRE D BIFR 5 56 Bl H AEERZMIA TR FINES—A 2 T A i

FEa— 2020 412 A

HGEE D, BESEA, DR E. SRmTER. BHEV  BEsHT )L A A — 2 EE R

& & ER A OBERE & OBIMR B 26 I AALIRY N U T — 3 g et i s

—F T A EMES— 202047 H

PSR, BPEIA- BEREA . ZHEEBE, iR B Sl a0 D MR

& HRRERT A 2 57 [MIMEARPMFIRFEENIER p9 20202 R

BEFEA, TUERE . —HEBE, HIRG—RR, BT &l ST D MEIR - SRR

U X LDOFEFERE~ DO 55 9 [l A AGRHE T2 e p275 2019 4 10 A

AR

BEFEA. TUETE . —HEEBE, HIRR RS, BFHET &EE ORER © EEE D XA

CRRARERE  HARMEIR 2R 44 [MEMAMTEES p248 2019 4E 7T . AR

ZHEEBE, BLELREA. PURREJDEE, BMET EAREL, BRI, FEFT HEE
(ZB U DIENR & AMEERE DBALR B AMEIRZF-EH 44 RIEMZMES p247 2019 45 7 J
By

Fujishiro H, Okuda M, Iwamoto K, Miyata S, Torii Y, Iritani S, Ozaki N. Clinical

58



10.

11.

12.

profiles of late—onset psychiatric patients exhibiting incidental REM sleep

without atonia: comparison with those of patients with idiopathic RBD and

PD/DLB. International Dementia with Lewy Bodies Conference 2019 4 6 H Las Vegas

Nakashima H, Mita Y, Okuda M, Noda A Sleep—wake rhythm and endothelial function

in young adults 29th European Meeting on Hypertension and Cardiovascular

Protection p el53 2019 4£ 6 A Milano

Noda A, Funaki N, Hirashita E, Nakashima H, Mita Y, Okuda M, Miyata S, Iwamoto

K, Ozaki N, Urakami K Effects of aromatherapy on sleep and cognhitive function

in the elderly 33rd Annual Meeting of the Associated Professional Sleep

Societies p A282-A283 2019 4£ 6 H San Antonio

Mita Y, Nakashima H, Okuda M, Noda A Sleep—wake rhythm and brain activity in

university students. 33rd Annual Meeting of the Associated Professional Sleep

Societies p A252-A253 201946 A San Antonio

—HEEBE, BEFEA, BRI CEFEEIRT 2 MEIRRFRH 23 L8 PN BB AR~ M T 3

5 55 Al H ATRER AR TR P2 IS pl27 20194E5 3 ARK

—FRREBE, EFEA BERA PIRREYE, ERE T AL, RBIRFR IR, E IR

—BE FREVE TEI D7D DR SRIES « EFAHRRIZ I L WEIR PR R & S8R RERT AT

5 56 [AIMENRPPR R AT SE S p9 2019 422 A B

59



13, BEFEA, BHUF, ZHEBE AEFIE, KEAET, HHET SAML, Rl

ot

I

K BERASERAMEEEMIAT TR O 8 B AARRIE TR RFINES p202 2018
F9H R

14, = HIHERE, BRI, USRI, /DRI, BPHB - R & RERRE & ORISR 5 8 [H]
HASRAVE TR F R = p201 2018 4E 9 UK

15. Miyata S, Mita Y, Okuda M, Iwamoto K, Miyazaki S, Ozaki N, Noda A. Brain

activity and life style in elderly people. 9th Congress of Asian Sleep Research

Society 2018 4% 7 H Sapporo

60



