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FEFEEEY ZRRABX - FareMh - HEESH)

@ MREE ($FE 2014-105153)
@ fREE (%5 2015-237697)
Q@ AEEEBE (45FE 2016-48096)
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%EE&%E%&HﬁE&%F%%Hﬁ

BT BERETHHIEH

£5 BT zuz vui sano

B RGB(F#%B)BLED(SRA A AT —R DR EFEALERBEAEZANDILILY, ZRIZLYRL
= BOlERDEIREMETET 2EHICRNEREL T, MAVFOERERICRLIIED
TEDEIIRYFET,

HEy —XOAR

RERBAZAVZEED, EADASIREEERHGTI AR
BAHEHEL, BEENHEEREMITLEL,
ZOHR. A—RPCICHABLERFTRZROIBOLED (AL AF—K)
ERELLIRBAZANSILIZE ST, BEUT - 84T - LEDEBKIZRL T
RERBEHED~12%EMHE. |AMBEEE~11%M L TEEZILN
ahYELE,

1 #fELRGB&LEDERHA

M2 EmEBEBORIERER M3 RAODBERER

EREBITOHRER, RERERHOEHRER HOM LOZERE, KFEOLEDAN RN LI
FETIIBFRERZ O —(HR)ENENICRH T HETHIEMB TEEL,
ARBAEAVSLETHECAEZRERLYEREGF THOENTEEY, Fz, BIRKYLREL T
FPERERDIIENTEDDTEMENIKBYET, EHI2, SBDOLEDN T HLIcLY, A
RIZAEDE TEFORRL - HAEAT LEDBEROVT NELRICBBAGBARFONET,

RS — XD - EER~DT7E—ILRA U K

RGB(FH#& B BLED(R A I F—R)DXEFRLERAEZANDILCLY, BRIZEYRG>&
ROESEEMEERE T DERITEPNEREL T MIHOVFPLERERIZR LN TEDLIITRYE
El

HREEEET 5 RERT - BHAT - HEESS)

@ FRIALEE (K535 5660484 &)
@ FRIALE (R 6011961 5)
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DR X v F+ZHLN=F7R)—FD
ERIR—IAN AT L

REFHRFE BEFRFEN

o - e - i [

b

ik FEF iz Chieko Kato

BRFETEFOHZT—BLURITYT—2EREL. 3D RRTARISTA—RNYITEUR
= TLEEE, §on3D RRT—AEFAL, DHATICLZTOR—Cav OHETYEY T
&Y, KBDHNREHETED,

FE—XOARAR

RN RBEICBNI=NA/RTF— UV ADIDAF v FEHNT, BAERETERRE 900 )T
TA)—rDEHERXFvUL, 3D RRT—E2 KEMOAET—2, R—VFETILVHT—4%. 3D v
AN T—ADERERIRELE T DV AT LEREELEL,

S5, SIDOAEMNSZTEENEREDBZMEE OISR T H2ET, 7RU— DL HLL
MAEMEIR—UAVNEERLELE,

ZOEMIZE>T, TLAhOEBFAOLHZ RO E, BEMBEOENAR—YERHOTH
AV BFOHBEIR—DANGREADIGAL R REERYET,

AFvrT—R2H ) BEE BIEDRRT

R — XD - EER~ADTE—ILRA > b

RBOEROSUNDHER RV T—RNYT FMLEOHADKRINREHICE
BDL D[RR D AR—VE RDERET

R EREEY S RRAX - FaraMh - HBEESH)

AIR—13 D5 2016 HE
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EHORERREAVEAVZILAILR
TRDF kLR

AR EamAER
nA E?& ##% Hideo Kawaguchi

R SOBWMEDAVAANLIATHATBREAS D, FHEBEHETIENEN TS, 22
BE CERORBRIBEHRERNT. AVALALIRTTAD T KIBENTEEEERHLELE,

HEy —XOAR

FE, AVELANLATAELNRE L, HEARELER>TVET, SDOHEEDAVZILAIL
AFFTEERAF N, BEHER LEEZTOEOEBFCARENROONTWVNET, 2T
AHETIE. [TOEARU] EHVTIRELEERT 20D AV EILANLATFADFIKE
EONFEED. 4 ERIOBHHARTHRETLE L=,

RTIUTFAT7EE2008 GEBELTOSME 151 4) 12, ZEPi%E 13 ms. 0.3 mm Dk
ERENMRRETRRTEETOALRVERAVTRHAY LRY VA (F13RB) 22K LTL
REELE, SHICBHBEELAET 2EMAMRK GHA30 A LT EEEE L,
TORWMRUTRHRLONEERT—2008HF 4], 6], 7l o1 XR+hp—YBE 2 XK
00— BORRER (1) BLXUHFOEETKDLUYINOROBFZOESHO ORIRER (t,)
FHHL (M238R). Chb0EBEOEEX Fo—7 BEiREEEEE (t,/t) ELELE (K3
BR), TOEE (/1) BDAVEILANLATHIZOWTFREAEFTE DN, 4 EROEHHR

(AKR—FHFR) MWL E LIz, TR, [t,/t, 10 0E (AE] (X t/t; <10 D

BE)] LR, KE - BRERNKIBICERS (Fy X :53) SEMHALIERY ELE,
S 1 FBE3SEBOHANEFHREENDAIT7 AR BEBICAEREARINAELE (1
F£H-3FEBHIZ p<005), BH. COMETEFFFREY - GEEEEZEESTERAINLTO
FOLIZHREWERE LE LT,

BERY, BEL/IEAVALANLATAOFTKICRICARTHDZ ENREINE L,
BICHESWEHEZEORA70EVA, T4HLE ANBBERICEFEFBEZE OALY X IHFHL

EEZONET, ﬁ%
t t, [ p < 0.001
! Mo n
‘ ‘ ] | 4
10 A
B i-
M5 :
Lt | -!-
0
hEE EEE
1 FOARVERNBILRIUEE K2 EHORREEEDH X3 t,/t, DDFHOLEE

RS —XDGRAG - EER~DT7E—ILRA U K

D AVAUANLRATFADFFHDOEHDRI)—=0FY—IL
@ RN RAOEEMEEY—IL

HEEEEET 2 RRHB - Frail - EBEEES)
[#%] Mashio Y, Kawaguchi H et al., Neurosci Abstr, 820.19/WW16 (2016)
[ RERFEF] #5BH 2010-131280: )| Afth, BHREHEZEF EZBLVEE
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REERII A NEBICEDIBRAP S -
AN oTEERH

EMEEE £mEER
’f’f# EL\Z ##% Hiroyuki Takei

%ﬂ@-%ﬂﬂl}'ﬁéwmlﬁl-

MR L% XEYEETCSEVTEERS  FIMYORES < U AFICE L =EREE
BE L. SHONR0BREEENET S

FE—XOARAR

RME RT3k (Surface Enhanced Raman Spectroscopy: SERS) 1. fE{E M DR &4 FRIEF A
ELTEBEEEDDDH D, AKRFTORIENAIRETHY, RLDEBIIRM AL — =1 A —RE/NESH
HEFHSEBHINTNDIENS, RS TORAS FEEEYHEOREISFRAINDIIENEFINA TS,
SERS AICMBIHER THIECRE T /BERIIEIELEENSTRINIEKIZE>TNDL, FROFH
MEAEMEOREOEOIERINTEY, BREOTRMEYOTFET COFAIZHISLTULVEL, L&,
BHOTUEOESRPFITEFEET DM OEE - QREHEEBHEL T, DRE#EEEHE 45 SERS ERDOHARE
o=, BELDEEF RELTHDNEERB /OIS T+—(Thin Layer Chromatography: TLC)R®DFL—k
1= SERS B FADIE T/ FBEMEHAAL TLC-SERS HEiREERL, AIENEYLLTO—LILPDYIZ
EEND B HOTUERAL, BEEL—F—ERBFLY(RL), £-MERICSERS HirEiRA A TH B HOTY
BBENOIIYARIMLIEELhGEMT=h, TLC-SERS(HARR) THBET 52 &Ik, BHEDE—ID
BHEAAREE A= (RA),

TLC-SERS
> O—LL - O—LiL
@ 3t B 2
g &
Ex Ee
& &
% 1t 1C
= # o%
) ) - TLC &Rtk L . .
. -1 JAN . -1
Raman Shift (cm ) SERS 54T Raman Shift (cm )

TLC-SERS 2k & & L2 & in-situ SERS 447 ( B #OT)

DEEIESEV SERS RAEZETHY. IATYTE b DLURIZERE T HEATE S, DR - HFNY
IZRIEERZELT, EEAECH S HRAIBEMERAL TLKFETHD,

R — XD - EER~ADTE—ILRA > b

BEORNYITEELVREE5TH, BESEIIEE LOMBCOLENDILEHD, T, FEE
DIEEMENMALNDIGEEHY (B RF LIILITFRDOATIV) HFMYORRRBICLDIBEORLIZEB
FTREDHFINDIEE. BRUNDDFAOBRELAREEE Z D,

BiREEEET 2 RERH/N - FFLH - HBEEES)

D H. Takei, J. Saito, K. Kato, H. Vieker, A. Beyer, and A. Golzhduser, J. Nanomaterials,
http://dx.doi.org/10.1155/2015/316189 (2015)

Q@ HHFRAEMKRCZORE R KBS 5494954 5)

Q@ HEIOTNIL—NRUZDOHER S % (FEE 2013-95178)
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BSOS INEICLSIREYMERE
&M EORERE

HSRIEE EREER
3 BAZ %42 Hiroyuki Takei

(5

Bz

EFEYEORARBEICRELEZHEDIFRE, in-situ 7214

HEy—RXDOAR

REER T 3t% (Surface Enhanced Raman Spectroscopy: SERS) (&, f8{@EM DR EL D FRIE FE
ELTEEEEDDOH D, AP TORENATRETHY, L DEBIERMAL —F—F A A —RLNEIHH
KEFHSBHIND NS, RIS TOES FEAEZHEORZEITTERAINDIIENEIFIN TS, SERS
BN BEREERTHIESR T /BERISESELLELNSTRINDHICH>TETLIL, BROE
MECEYEOBRBOLOITEREINTEY, BRRE LICKRELAEZHED in-situ REISITBEL T
W B4l BEDZFOREZKELTWDEEYEORES T 5L BIELLTLDA, BOER LIS
ElshE€E T/ BERETERKREICIHMIT 5L, EMBENTH —Thor=Y, T/BERNEEELS
(F=Ud 2AIREMEN DD, A IFEREICEALKET—TRBLICERRE T /BEREBET L CHE
DRREBIRLTND, TCTHET—TRAICESBINT /R TFEHEBLELTHREL, SHIZETEBIZK
YiBF /R FER LTz (TLFTTIL SERS: FlexiSERS), 5B T— 7% B R EICREIZIRAHT 27=HI2H
BET—THEVOERICERELTHD, ETIDFTHHIO—ZIY 6G #Z2MHLIIL—TIIL—YREAIZ EV

F/RIF SERS ZA~R4ML
\ Y HiE ETILHFR6G
77 ‘ (EENT—7)
AT
e SERS 434 g

E> 2 FlexiSERS L2 REMERE KRB LZYED in-situ SERS 2247

AU FlexiSERS Z3{F1HE5 M7z SERS ARIMNLERT, |, ERFEETON—IL, Al TOba—ILOKRE
bEERBL TN DR TH I, ERMHRICLDESOEKR, FLIFBATEILILET/IBEE~NDHELEIC
BT DHMEABLNTEY, ARPULOFFRUAY — L& BASHTOIHBEICEREHbNTNSEE
YMBOFEEBRHEEE N B PICEITERLR DD,

RS — XD - EER~DT7E—ILRA U K

Sk BANDDORIEYMOMANEINT BEBHND, Bk RONEFRELIMEIT B1=HI=, ATHULDF
FRUE)— LEDHACHIZ L BNEBAEIN TS, BFAERIOBEF AERALEY, MEMENESE
BEFIOFI ALY, ESITETOURN &% M EBF RO ECEATESLEZS.
BHEEEET 2 RRR - FFLHN - HEERESSE)

D S=EEERS YRR (S 5709039 &)

@ SRUNRAEERVTTUHHAIELE (FRE 2014-067870)
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ABHEDRTFES L VREHEN
kftﬂi%%'-’é—iéﬁva

mESE SREYRER
*EE ﬁ% ##2 Shosaku Kashiwada

ANEOFHRNFERICVDBELGERRI Y —EROEMESLBLVRIEI RV ET

FE—XOARAR

EXEGUE. ABRECEEYEINRERLV
HFEREFELET TS, HEKIRIBICHITH1EFIR
BOEIHAERMATHEATIKEDTHSH, A
BREBOHER. TOELRENHFERMICETEMR
INTWD, L L, ZOERICH L TREEYH LIV
HERRITFIET DIEAH KA, EEFLRRIECR
HEERTOCLTEREBEMEICERTERLGR.
FERNMBISINTREROEREEAICKLTHES
I23Y, BEEYHINRBREECRBELTVNSELEDND
SOz ot

RIEBERNEMTETIE. ETILEGATHERN
b EHBEOERIR VM RERDHEL T, £
EIE~DEETMAEETOTLND,

BEOHET—<IE,. T/ITUTLEBELEBLTHR
EYEFTLEOERIRITMEREFRILSBESHN

o - e - i [

b

FRREL~DZBOERTHEN TH D,

R — XD - EER~ADTE—ILRA > b

o EREMPHREBLAEYEDL LM
o (LEMEDNF—REFZLLU RS
o EGEBHREBLEATA ALY AT RHE

HLFEREY 2 RRMX - FHEH - HEESSH)

AAREEH R (BRE - ZREREZER).
Society of Environmental Toxicology and Chemistry.

BREEXERS/TU/N0—BECERNERZER RE- ReNH=Z8
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BRBEREMEDS L UER

EMEEE ISHEYRER
J‘Ea\ E“Z 2#Z Noriyuki Doukyu

EXCRIDBEYCBROHR

HEy —XOAR

BAHSAIRICTHE DS 2MEY DV THRET>THY, CNLDHMAEYII A AREDEESER
BELEERMCISA TERIEAMEIN TS, £z, MAFOILATO—ILEDRIEIZFEhh
SBRALVATO—ILFF I A—)RENDERBROBELTOTNS,

DHEDOERBEMEDAD=X L

KBERAOBE RSB ORBRTET-
TW3, RKIBEREOBMBEMECIE, A
BEMIBMNCBER T 28 OB EETH
5TENFBNTND, HHFFRETIE, FHLL
BHOBIEMMEAN=Z A LER KL, FEEHE
HTULND,

D)HRBROERLGH

YRR THELE Chromobacterium &
B DS-1 BREEDILZATO—ILAFIH
—Clk. SThETHLATWNSIL R TA— )L
FFIF—ELOPTREMEBMENEL B T
AIECREFEEFIH L TEEVMEER i

FLERHIY, FRELDHTD, | . =
Chromobacterium E#IE DS-1 #k

RS — XD - EER~DT7E—ILRA U K

o ARSAETHIEMEYDISAIZ DT
® ILATO—ILAFIA—CLREDERDIGAIZDONT
® TOfth, WIREBEME Y OCMEY A KOERIZDNT

FEEEREET SRRMBX - HaFaHh - HRESSE)

HAERR(LFR BREREEEYFR
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H-BEMERORER - RESIUVIH

LB SREYRER

o - e - i [

b

=il @ szum Takeshi Mura

RANEYEN-OERBEY (BRREBEY) OXRSLVISA

FE—XOARAR

AL £EFTEDQISIZFRBSNTOETMN ? IEBRESNE=L, ENXIIZBEZFTIN? BT
RECAT. BR - BEEG. TRLE—HBEARBWNEARERBNET, FOLOIBMEYIE. KL
NEFELTWBRIEL, £52ANDTE, FiE. HEA BREEDTK ALANELTEDTERWERIR
BIZHLE<KCARLTOET, UL, BRARIEZRRIN TV, FAD—BYTT,

CNFETIZ EZB/HID, T7AVTIALSBEOIOT/00 — B CHEANREINIEZEXRDHEE
PEHDRAREBAMEYNERINTOET, LoL, BE, Ik EICEET IHMEDDI9%
NERERTHY, ZLDEYERNE>TNET,

ZIT, BOEBDEBOHFEET7AT7 TRETHILZHEBLTOEYT, BLlE. RAOEYETH
BZESAEHROMEBAITH U TIL(60 AT BLUHRSREIT B EREERYVIIL13 »
FERALTVEYT, - BHLBELTTEA RLDE ARG THEIERITHRLABER
IZHFEN, BHELIDY, ZLDBEREHD, TORRIGHAHND, SNERBRLEERORR R
T2 TCVET, M. HERRBEY 2000 ¥k, FEHEY 3500 HREEMBLTVET,

ZOHRT, BEEBENMIEDELT, ALSROH) CLES AL I BE. ARG KAERES
B, IE—FARBEDERBRNAFTTANRA, KRIZHBVWTEEEE I IER(TII—HE, U/—
P TRV T—EREEERREFLEMEERLTCVET., Tho0BEYEDRLIZHEE
EHTVES,

HWERRNOTH T RIEFEKk

R — DA - EERA~ADTE—ILRA > b

HANRELMEYEFRALT, IGA - FARWREMINEZRE (K, BB -BEH ) EERME
EIOTEMNTEBDTIRNMNEEZTVET,

BT LR DRY) =7 EMERNT. FRBEYER R T2 TEDOTIE RN E
EZTVET,

FEFHEET DRRAMX - FardHh - HBESE)

BRREEYFS. BEAERREFS


http://www.toyo.ac.jp/site/ciit/seeds.html

RFARFRY—XE2017-2018

BEEDPOLEFHEOMHETGE. RUFVE
DFAFE

EmRlEE
%’J‘-(E E* Bh# Masahito Hagio

2 LR Eh HcEFEFDROEKE LAY RVBKELEEYDESDEEORRE. RUZ
BE 0OFEEFALEENEBESSTMEDNRR

R —XDORA
BE, ARy T URO—LEIZLHELTRENAPCKIBEREEDHK L BRECENT, BRE
BLBEEORISRVEEENBOONTETCVET, B8 BRREBEOFTMEE. EOLSBMEYH
EDESBEREAL—2aV THRELTVIOEDT T HILER T ENZNTT, LAL. BRICIEH
EWET TR BEDHEEYOHMEDILZRBEYEIRABEELTVETOT. BREBED
BRICIE. ZhETRTOBABEREBEENICIMITIBRENDHDIOTIE, EEZFELE,
COIEERRT D0I2EET, OEHI 2P E B —HEHDRBYD T THH - DL ZY
BEOBERETMITE2ONBETHIEEZLNETT (TH), Tz, YTRP T YD EER /N
FBYOBRARYERNSEE. REOETIEEN
Do —ERFEREDHARET—ILTIEIELHY
7. TR EMNE. A RpomE - AIERARET
ESHRNES, AHOETELHER T 5LHTTH.
AHENDOSTETETCICHEEZEST 2OLRBEISES
LTRBEY—ELESAICEAEENES{ELTL
F\ BETENSINRTA—E2—ELK>TLENET,
COIEERRT IEHIZIEQVEDHE M SREIC
M OBERERUEOR) SO EYE MBS HENE

BTHBEEZIONET, ;
CNFETTVNERPBEHBEANE T 5HICE, — 2
AA0OEEEDE, HTLEREL TRIESIRIZE e

BRDBE. WRET>TILHTHHEE TV ETER

DHTIZHLTW 2o ABEINEEBISDWBIRETIZ 4~5 BELTWEL, ZZTAHRT
. HHAABTROB I LA LUE /I HIELERL, RETEEKELEYBHE D Tkt
e AHBENSLVERBEHE —REIDT BURTOBS S ENAIREEBYEL, COBFEER
WBIET, ERREEDOBRELFABISEON R B TRERADBTHAREERY, P T ETIS
B ARRERBICEMRT DL/ EEET, SRIISDICHBMIBEEHECT LEHIC, HTEREL
THhOBEICHERTEEAFUNLTRHEREZLTLKF ETY,

RS — XD - EER~DT7E—ILRA U K
ERLERAEEOHBIZEITINN-REDEHIEHIUHERL,
BRRETMEENELERET VSO R,

B EEET 2 RERBX - FFeilr - HEESSE)
5 2017-011365 FEROLEWEDME %, RUFIN
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b
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LR Er ROMAEIEICR T HHF%R

EmEERE
TH EE_EB ##2 Koichiro Shimomura

MR EHEBESLCZTNERTFIVORBLEM, ACE BHE ML DA DOV TRETS
Bz 5.

FE—XOARAR

GHRBEOLZTNLORTIIMDEEMEMRAY -OIC B EEME. DPPH S AL iR E S
ZREL. thDEFRELB T B8 Trolox HUBLZHEHLTVEY, £ EYRBICL>TIMER
TMERANEIGFSNEERLH D LA D, ACE BHEFMHAEF MRV THRET>TVET,

ZA BV F ("I B2BOT VN T o Bl HEREL,
FNOOHERLTEM. pH HEVEHEREEIZDOONTHRETL, 2hd
FUNTZUMAMD pH 2RIZHLTERETHIIEERSAIZL
FL=

EAY AT HARBOSEETHEFIIS =0 =0 (M), # B 2T
BIC5~TEBI D BEHEBHTETT, AEYOHERR S DL,
HEER. MR ERNRESI, Tz, MEBRTEAESHIT
WELEABREAT —RE RSN TWVERATLEZ, #2C, ACE TR
EEMEFEMCREL, SR, Favor IR EmMEEFEE
ZUZHIZERTETLIBLOENMEEB T HEEHLMNICLE
L=,

BB CRBRTHEF NS B2 FavIv=v=y
(H3)DEHEMPDIEEETOT
REL. NBNIEEEEFEERED
DERDOBEZEBRESMZLELZ,
EMEBARRETYNMIAEYZE
BETHEMENETITHIENRH
EINTHY., FAZEIL ACE FRER
HERTIRTFROBEREICHK 3FHUF 4 FHSRFORTSIR
hLELE,

Ff THOFTORXTZIMNEA) EERL. BEAMES ACE BAEFEMLH DI EERERL T
ESE I

MR —ZXDISAA - EER~DT E—ILIRA > b

BMEX RENFE EEay

R EREEY S RRAX - FardMh - HEESE)

TUN T o OBETEGE (K5 2004-257140)


http://www.toyo.ac.jp/site/ciit/seeds.html

RFARFRY—XE2017-2018

BRO=F 1 -#EORRIE

BRIERFE BRIERSR
j( ?{ E_ 2% Hirokazu Okuma

SAARCEEEARIET ST EAM

HEy —XOAR

CNETCEHRANEOHELE T INAA oY OEBIZHILTOET,

RE. BERPOREROEERECRE TS0, RVI—VHIRIER, h—RyFH/Fa—TvF
IR FEEHL-EREEBORR(ERRAEICS L SR CEE MM FEBEERT I HE:
55 5089035 B). EHA RO SHEE L Y ORARBLEETO>TVET,

— A, ZFALF BRI RELCREICEET ILL>TRLET, BANEVNERHSY
MDIBERZEFL T, FREEEEHICZ A OBENELLET,

RIBELD=AA (b T/—NI&, EBRBD TEONRECOTIL Yy AR =F A, REBETED
ZAMEEEABDERDIR—R/— IR TVNET, BEROERERCEGRIEEETE2MIC
BT 3012 ELKBDEEERI7I4—LRYET,

AFRETEH. ZF 4B RIBIZHTCEHBTIEFEERIBEE Ao (FHFE
5177564 B)ERRLTVET, My F/—OSAN —FEDBELTRIE TE, 5N RTRAT S
RS EC A A R SRS AIENTEET,

RS — XD - EER~DT7E—ILRA U K

B BESBICHATINMFT LU YOERE. S LHINE, Z A3 BHEHERE B
BEA M S ST BIEL T 2o Y Hl. VAT LD,

FEEEREET SRRMBX - HaFaHh - HRESSE)

@ ONT BROBIES EHLVCDEEE A=/ (44 (FEF5 5089035 )
Q@ —FARWEB(RFTE 5177564 5)
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TJITo)—BRDBFH

BRRERZHN BRENEH

o - e - i [

b

21

iﬁ'?\ E_ #4#% Hirokazu Okuma

KBBEEDT LTI )—BEROBER

FE—XOARAR

CNETERBNTIVRAERELEBEAYSEA
(BE)DBRREEITH>TER,

S kKL CIEE DB R BRI L ¥R
SRRV ERFBSE 2120, NEHOAE I EEE
BEETHERELEFEEZERMLZEOTRE
T%RREEZTRINT DENTET,

—H INEIZEBTLILE—OHTILTFUIZEST
SlERISNDECABRERETHDIEITVIRIC
MISLIT LTI —BROFENLALTL
%,
AR ETIERP EES=/RRE, SEAZEDOFLE
RRETHRVVNEISEVERERRLTOERL,

KA SHEMSEALDITRE R

R — XD - EER~ADTE—ILRA > b

FA)RZHBIT BTN TUI)—BHOTHIE, FEH 30% U EILRLTIKEF RIS TWNS, 2014
FEORHBHEE 9 57,300 ARILT2019 FIZiE 20 BRILEBZ2HEDERAETA TN,
AT TIL, 2/ SRE, AHEICERE Y TNRISEVERERIBLTOERL,

FEEFHEET DRRAX - FardMh - HRESE)

OBFRAMTER(BEEE HFEEE) O MHEMHEHR(EE REEE)
QHAERN¥I¥S @OHAERZ(LE¥: OBARLARRFESR: @BER ¥R
QESILFER
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BmEY ORI EFHIBHE

BRERZH BREMNEH

Eﬁ ]Il,ﬁ #42 Jun Sato

BEMOBREREOREEED. fEHsSCREECRET SR

HEy —XOAR

Y EEDOHERT—IEUTD4DTHD,

DB REECAVTRBELRIMEYNE REEFHTE
QBRI TOHEEEOHMEYFI -SSR
QEMMEYRENHE - RFEIZET IR
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- Associations between diurnal 24-hour rhythm in ambulatory heart rate variability and the timing and

amount of meals during the day shift in rotating shift workers. Yoshizaki T et al., PLoS One. 2014
Sep11;9(9):2106643

-Effects of feeding schedule changes on the circadian phase of the cardiac autonomic nervous
system and serum lipid levels. Yoshizaki T et al., Eur J Appl Physiol. 2013 Oct;113(10):2603-11.
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(D Nakayama S, Kishimoto Y, Saita E, Sugihara N, Toyozaki M, Taguchi C, Tani M, Kamiya T, Kondo
K: Pine bark extract prevents LDL oxidation and regulates monocytic expression of antioxidant
enzymes. Nutr. Res. 35: 56-64, 2015

@ Saita E, Kishimoto Y, Tani M, lizuka M, Toyozaki M, Sugihara N, Kondo K: Antioxidant activities of
Perilla frutescens against low density lipoprotein oxidation in vitro and in human subjects : J. Oleo
Sci. 61: 113-120, 2012

@ Kishimoto Y, Tani M, Uto-Kondo H, lizuka M, Saita E, Sone H, Kurata H, Kondo K: Astaxanthin
suppresses scavenger receptor expression and matrix metalloproteinase activity in
macrophages. Eur. J. Nutr. 49: 119-126, 2010

@ Kondo K, Matsumoto A, Kurata H, Tanahashi H, Koda H, Amachi T, Itakura H. Inhibiti