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Measuring pharmaceutical effects using

optical brain imaging methods
On the influence of anti-histamine drug administration
on the prefrontal cortex activity
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*,J}gi EFRIMERFEE (NIRS) &1d, EFRSSE (&R 700 ~ 1000 nm) ZHB& L, #8
BEBBLTZAEREDHTEIEICELY, HBERNTVWBMBEHROANESTOE
CEERILIRBE R AR D S IEREBIICFANDIFETH S, HFE, SFSETHEHHT
NIRS DEEERICHNHA SN TE TWBH, AR IE NIRS DOIEIEEFEEADICH
ISR AR ERBNT 3. 45, AL TIRIE X2 I CEORRMGEIERICES
EYUT3, MERZILEE, FLAX—REDRERE LTLCKERTAVWS L
TWBREYTHZY, PIRHERRICLEK2HTIER2I > HI SBREICERT 3
ZEILEY, BRR - 352% - BANT+ -~ AOETHEDRIFRAERBNTE
7eo EEIENIRS £HVW-—EDOMRET, ik X423 EOROKRS N PIRHEIE
BICRIZTHELANALEZS, BERDOHEX 23 LEERE L £BIIRTENE
DEREPABIETTBZENBALPICE o2, ORI, RABRBRELITE

{, MREIMEXZI  EOEBREAI»VEVEEBINTEAEELRIZEVTH
FHEICERD SN, —F, HHAOMEXZILEEBELALERE, TIEFRE
HERELREPBOONGE D o/ ARARDERIE, X2 I LEOFIFIFIE

BABEZSHSE Voll Nod 2011 11



Symposium I

1 ERAREZSFiRE

RzZBASPICRTHDT, BHEEMREICE TSI NRSOERAEERTHDEER
%,

Abstract Histamine H1 receptor antagonists (antihistamines) are widely used for the
treatment of allergic disorders in young children. It is well known that the newer
antihistamine drugs elicit better performance of working memory and selective
attention relative to the first generation drugs in this class. However, the neural
correlates of the poorer performance associated with first-generation H1l-receptor
antagonists remain unknown. This study examined the effects of antihistamine
on prefrontal cortex activity in adults and young children using near-infrared
spectroscopy (NIRS), an emerging brain-imaging method suitable for psychological
experiments. The first experiment examined the changes of oxygenated hemoglobin
concentration in the prefrontal cortex while adult subjects performed working
memory tasks, 3 hours after taking a first-generation antihistamine (ketotifen),
second-generation antihistamine (epinastine), or placebo. We found that cortical
activation at the lateral prefrontal region increased during the performance of
working memory and selective attention tasks in subjects receiving epinastine
and placebo but not in those who took ketotifen. The similar pattern of results was
found in the prefrontal cortex activity of young children. We found that ketotifen
significantly impaired behavioral performance and cortical activation at the lateral
prefrontal cortex in the working memory task. There were no sedative effects on
neural response or behavioral performance after epinastine administration. This
paper demonstrates for the first time differential sedation effects of first- and second-
generation antihistamines on brain hemodynamic response in young children. Also
discussed is the utility of the NIRS technique in psychopharmacological studies of
children.

F—T7—FNIRS GEARSMRDIEER), $ib 2 I 3, FiEEnis, v—x
7AEY

NIRS, antihistamine drug, prefrontal cortex, working memory

mm (IU®IC

L ORMEHEHFIE TUX, TR 615 (NIRS ¢ near-infrared spectroscopy)
OFEZ AW THO MREZLEHET 2 FEPEAICHANLENS X9 Ic/ke->T
& 7. PR 700nm 2> 5 950nm DI FRIMERIE T AR 2 ry X < F@ L,
Fle~ET S v B UERELRIBICN U TR RIMRE TIN5 Z &
BHILILTWD, ZHHOWEZFA L THILEOIREE 2 IHEIRAICET 2 5
AR E (NIRS) LBV, SEIERSHTHHENA TS, NIRS
IZIERE T REMENE L, WREICE X DHEDNDR N LD, X b LA
TE7R L OB/ NR Bt S & U T RGENTRICHE L NE G R S 2
%o FBHE TN ZICNIRS 20 AT 28 A %1T> TE 72 (Tsujii et al. :
2007 - 2009 - 2010 - 2011) . AFWICIE, FRICHL e A ¥ I FEO HARINHEIEICE
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RZYTRAD, NIRS OIEIEFHMICET 22T L2 A ET5,
e 2% IAEA (v 2% v HI ZBRERER) 26 ofik 2% I V3T,
TEEHEREDT LAF—MHERS, [EXWE - W5 - B85 - RERREDT
LV —HAEOIRFEELE LT, E<ERTHWLATWEEYTHS, AT
TR PEBHZBWTHHEZBEICHW SR TWS, L, [HiHR (Bl 7 arr =
ZIGIVRT N F TR E) Ok A% I VEITTHRERRICELS TS
2B I VHI ZRERHERTEZ 812Xy, IRE - Sb0& - 3BT r—~ v
A TR EQRWER BN TE e, —F, Fiitf Bl 7=y 7V
IEFRFURE) OHik A I U, PIT LAV —ERMELS, ofig
BIEWERMENZ LB BTV 5,

ek, i A Z IO R RMEWERIL, TEINT £ —~ 2 DFHR° PET
(Positron Emission Tomography) % V72N HI 52 254 LR O Mat 72 &3 H
WHIT & e, —J7, IO ITHRERNERITE OFEE, FEMRIEHT 5
W5 %47 > C &7z (Tsujii et al. : 2007 + 2009 + 2010) ., NIRS iTZeeMnsE <, #
BREDBE R EDT—F 777 MTHHEETH D Z b, RN D5 B
THEPIAENDFIETHD., KRR TIE, BRI KIETIE A X I %)
AT DWW TCEARIMR 2 I 2 O TR T/ 2R3 5.

e S ADFIBEEBEEICRIZFTRERS I OHR

Tsujii et al. (2007) 1%, #HIHMEHAROH 2 & I VIO G350 BRI RIE
FTRHFNT DV TNIRS & W THET U 72, #5838 13 12 4 DR R SIEHEEE T,
AT 294 5% Th o Tz PBREFEITIX S EFERITRTL b\, i v
AF > 20mg, 7NMETZ NFT7 v Img, BIOT TR EEHERETRD
B 5 LTz, B3RO 3 RE#ICIEBNFRIERRE - IR AR - SRR 221 T
LT3 & XD{b~E 7 r B U B{bE% NIRS AW CTHIE L 7z, 1EEhREiER
X, A U= OHEBEEREE - Ny JEEEA W, AZAN—=T
BT, TR FEER—2 &M 28 50 BT O EITEYRL, T A &k
T 6 2OHTF %, N—ALETIR 1 >0 rrEHREsE, ZoE, 7
TEREZEF AT VBB L INTHRE 1T T A b S22 2 & SMURTEERTE O
Bfb~E 7 o © UV BENGRICEML 2. SMARTEERTE OIGE M ERRLRER T
B> TNWEZ LTI TIEBLNTEY (Tsujimoto et al. : 2004), TEFAF
VEB G SN HEBRE LR E ORISR 2R T 2 LR Z ORERND SRR D,

—J, 7 NFT = v w2 h SR (S MARTEERTE DRSS, Mo 2 S
XV bEEIHNEWIFERICR o7, FEEOERIZ2- Ny ZHETHRD S
Niz, 27y Z7EETIE, 12054 ETOHTE 125927 & ARJEF CHHE
IZHER L, T A REMETIE2ORIOET LR UNE S Dy, R—REMTiE 423
e & D P ERYBRE IR S, TORE, TvFRFUL TS TR EREL
7z & ZVIAMARTEERTEF O b~T 7 e B U BENRER LR, ¥ F 7 = o2
Bl 23 LR Lighode, IHtR OB 2 7 3 V&5 MEBEERED
BRI T 248 < 2 & IRATHEDL LR LI TWe s, bbb EERERITZE D
MR EZHOICLIEbDEE XD,
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e /NRORIBEREBEEICRIFTRERS I HR

P AZ I VEIINETLAF—D0F E L THWLILE Z &L DZWIEAT
HBM, TORWERTH 5 FRMHEIER IV NRICEBD HAE0E 5085 g
IR & ERTHRD TH 2\, /NEEHERE & L THWHE, BREEOE I,
B E 2N E WS RS D, PETfMRI XV % NIRS D535 L TW5E Z &
EZ2bh5,

DO/ NRREFERELZZITL TWD & X ORTERTE OIE Iz DWW T
NIRS ZHWTHHIL, Hre 2% 2 VEEOREEF T (Tsujii et al. : 2009) .
154 088RIE (7~8H) MERIISNN LTz, =¥FAF v - FhFT7zr -
7T RN ERE L 3FEEZIC NIRS sHl 217> 72, FHANE, &8 30 7 — 558
FE GO B —E 30 E VD A Y a— L TR S, RERERC N TR T
WX D RTEERTH OBEA~T 7 e EVIBEREDL bW EFT 02N, £4
ORIEAFTEICZNZEI 22ch O T v — T ZEE L 72, 1Y > PARERFE DI
FHRGHREALZITL VWD L EORBEEN R/ Z 7 o~y TEBH LT, 77
ERETEFRFUERE LD 1L, SMURRZ O RTEEEE SR < BRIE L Twv
LT Eeno0D, —FH, FhNFT7oroEREE LD LI, REEREFOBIL~T S
B0 ERMERD T < 22 DA S DR Z 5,

EEIEEES

L

A Oxy-Hb (mM-mm)
0.2

R 0.1
i j FN . 00
7F?7IV 0.1
0.2
<5 Rfl— <R SMEI—

1 NR1FEQOREVERTCEREEZRTL VS EEDRIERMFOBMEER L NRT T T 1
Yy T TIRRPIEFRF L EHRET 5 ERIEAMFIRBRETZY. T bF T2 RE
Lcdh ERBBENHC BB eV DD B,

[FREDORERITIFRTEBICRB W TH RO S 7z, Tsujii et al. (2010) 1%, S
B R OEERLRER T ORIFEEISENC R IETH E 2 ¥ I VIRIC OV TR 2.,
15 4 OFFRTRENERICSINL 7z, FHFRILS5M6 7 AT, MEILEES
DIFIE % El THd L 1TfTo 7z, RBRIZ 3 BHEICH T TfThbh, #7e2351%
THERBEICED NI ey T TROBEL (¥ FRF U SN F T
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TIER), Fh 3 RHEIZICEROEB R 21TV, A ORIERTE O b
NEZw VB LEAZHE L, TOME, TEFRAFULETTERERE L2
EXITHART, 7 b F T =BG 5 LEBREZAT P ORTERTE ORIE A
BIET T2 &0 9 RAHRE L FEORRO 7 — B E LT,

ZOFEFRE, ERP ZHWT/NEOHRREERNC KIETH e 2R Z I VEIR 2T~
g R L —BEL TV, 7Ly =50 Kax Yok ) lptt
ROPLe R ¥ I VIEOE 53 P00 B2 HBEICEBLESE L L WO ERRESN
T& 7z (Simons et al. : 2006 - Ng et al. : 2004) . P300 iZ/EBFREOEH I DL 5
ERP %% TH 5 L4afii &4 TR Y (Donchin, 1981), 7z (P300 OHRIEIC—EIT
ANBND) F FR—/L3RE O RATRC ITSMABTEERTE DSRIE T 5 LW 5 A D
REINTVWS (Clark et al. : 2000), Z 9 L7zc—#HO®REIL, bivbivdfTo7
NIRS DfERE—EHLILbDEEZXLND,

FRAIRERE DOHL e 2 &7 X VR E T Tsujii et al. (2007) & D F /i,
IRE O TEWERIRHAEORE TH o7z, bhvbhi, TEMRIRKEZHET S
Te®IZ VAS ZH Wz, H B OIRKICE T T 10cm O ICTF = v 7 Z AFLT
LOERRETH I, RAWERE ZHAWEERTTZIE-EHL e A4 3
VIR D 5 TWD (Tsujii et al. : 2007), LU, /NEEHERE ICHWE
Tsujii et al. (2009 - 2010) DFETIL, TEFRFL - FhF7xy - F5ER
DOICHERZENED b olc, NARFT OHE, VAS D X 5 TN
UM 24T 5 O 2MED TIREE TEMBEMEICZ LW Z L ITBoZEE 7RO TEY (Ng
etal. :2004), HHFAETIES ~THIED 21% L1 VAS ORES ZHME T X oo
7o WO HREDL H 2 (Shields et al. : 2003). Z 9 Lic—@BOIMEIL, Ko/ NEWE
BB OE, VAS O X9 EBMFHME L Y b, MIIKED X 5 AHRE L2
LAY I VRHROEE L L THW A MEEEORmWT =2 2555 Z L 2R
LTW5s,

e BSbyIC

AFSCTIX, NIRS OFEH%Z WA A —V v ZIEO BRI~ OIS AR &
LT, Prexs I V&L ORRINGEIER O 258 Lic, BRABERE O FEER
T, IFHRIEDS b F 7 = BB T 5 L EBRCEBEZRAT T O RIEHEERTE 2
BT 52 ERHLNCR ST, IRIZIBWT S AR OFER S O 4, (EEhEEE -
R OFE 22T ORITERTEF OIIE I N7 = VR BICK VB BICIKT
Uiz, —J, FEREOZEFAF v ofh13, EOZRITRGER X ORTgERTE
ORI E DK T ZR P72 N2 E LN o Tz, TS OFERIE, AT
T, MRIZBNTHHte 24 2 VEICE B2 PRIGEIERR S5 Z & 2R LT
Wb, BRARE L /NIREORERE TR > TWD AL, VASO X S 2EENYE
ML 2 WIS, RRARERE Tiddie 2% 2 VBB OE N BT 5 Z L2
TEBD, NNEWRE IR TERP 72N ETH D, NEDOTREEFRE
FAZTRD - DIVERMTE 29 Z L ICHEEPLETH S, JEEIE TN
B, WREOBEICL D 7 —F 7 7 7 MCHEERTRIM S BT TR
MR O S H TOISHAPHE SN TV EMEGRIETH S, KX TR LE—
HOZEE, Z OMmigEE/NERBICLIGHTE S 2 2R L TW5, NIRS

BABESZSMHSE Voll Nod 2011 15



%1 BEXREFRFMHE

DEEREFA~DISITETZIEE - 7213030 TH B M, 5% O TIEFED H
WAER 2 E~DIED Y S N5,

5| SR

Clark VP - Fannon S + Lai S + et al. : Responses to rare visual target and distractor stimuli
using event-related fMRI. J Neurophysiol 83: 3133-3139, 2000

Donchin, E : Surprise!...Surprise? Psychophysiology 18: 493-513, 1981

Ng KH + Chong D * Wong CK - et al. : Central nervous system side effects of first- and
second-generation antihistamines in school children with perennial allergic rhinitis:
a randomized, double-blind, placebo-controlled comparative study. Pediatrics 113:
el16-121, 2004

Shields BJ + Cohen DM - Harbeck-Weber C - et al. : Pediatric pain measurement using a
visual analogue scale: a comparison of two teaching methods. Clin Pediatr 42: 227-234,
2003

Simons FE -+ Fraser TG * Reggin JD - et al. : Adverse central nervous system effects of older
antihistamines in children. Pediatr Allergy Immunol 7: 22-27, 1996

Tsujii T + Yamamoto E + Ohira T - et al. : Effects of sedative and non-sedative H1 antagonists
on cognitive tasks: behavioral and near infrared spectroscopy (NIRS) examinations.
Psychopharmacology, 194: 83-91, 2007

Tsujii T - Masuda S * Yamamoto E - et al. : Effects of sedative and non-sedative
antihistamines on prefrontal activity during verbal fluency task in young children: a near-
infrared spectroscopy (NIRS) study. Psychopharmacology, 207 : 127-132, 2009

Tsujii T * Yamamoto E « Ohira T - et al. : Antihistamine effects on prefrontal cortex activity
during working memory process in preschool children: a near-infrared spectroscopy
(NIRS) study. Neuroscience Research, 67 : 80-85, 2010

Tsujii T + Sakatani K + Nakashima E - et al. : Characterization of the acute effects of alcohol
on asymmetry of inferior frontal cortex activity during a Go/No-Go task using functional
near-infrared spectroscopy. Psychopharmacology, 217 : 595-603, 2011

Tsujimoto S * Yamamoto T + Kawaguchi H - et al. : Prefrontal cortical activation associated
with working memory in adults and preschool children: an event-related optical
topography study. Cereb Cortex, 14: 703-712, 2004

16 HAREZESHSE Voll Nod 2011



%1 EEAPESR

7n74-)
tH EmHE (DLW - T R)
o B
A AR KR - PRIV - RN L2 55 - B
Eil=
o RERE

WAL 12 BESBR PRSP RS LR T
SRR 12 6 AR R AR R AT 7RI IE B
SRR 1T 4F B R ER AR R SR B T

Rk 19 BERBRFRIGAE DI RHRBIRFST e B

SRk 22 A XD Bl
CEXEEE-WR

[1] Watanabe, S., Tsujii, T., & Keenan, J.P., 2007, Comparative Social Cognition,

Keio University Press, Tokyo, Japan

[2] Tsujii, T., et al., 2011, Characterization of the acute effects of alcohol on
asymmetry of inferior frontal cortex activity during a Go/No-Go task using
functional near-infrared spectroscopy, Psychopharmacology, 217, 595-603.

[3] Tsujii, T., et al., 2011, Evaluating the roles of the inferior frontal gyrus and
superior parietal lobule in deductive reasoning: an rTMS study, Neuroimage, 58,
640-646.

[4] Tsujii, T., & Watanabe, S., 2010, Neural correlates of belief-bias reasoning under

time pressure: a near-infrared spectroscopy study. Neuroimage, 50, 1320-1326.

E-mail: tsujiitakeo@gmail.com

BARBEZSHSE Voll Nod 2011

17



