BB

@@ AR L K=

University of Tsukuba Yamagata University

2021 %6 A 30H

WIERRE B L

ES AR AFRAS
Er A% AL AR

BERR A D RAARIBA BRI OFRE TRA VX —KBICHELZRIZT

ATRBHRIIEEEK, HET2RTHREBLEDEAIERTHL5ICBY £L, ZO—AT, AL
BHAPEED) ALICEZZEBERLEDLBIINTULIET, Z I THAMRTIE, LEDEAL, &V X&HL

SHDLVERELIRRAICOWT, BRICEHT Z2XOEVHIERIBIOFE L TR VF—ABICRIZT
TEERFLELL,

KBTI, B4 BREICEWT, LEDERBBERELL WS, BROBSH»EL S2BHEORAZA
WiBE, B4 ABHEZBEONL/I00ICHAERY ICLSEDOIRXEZLRLELE, Z0
faR. ERATOAREICHEELIBAOXR 28U 7-1RRE 3. FHRICLEDERRDE 2B U/ RRE TN
T, ABRZRIEE> STEREOBIC, FBEELFTHY., TRXLF—HEELTHDI L LEHII, ZOMD
EERLENF LN >TWR I LD ELE, Thid, BEAICK > T, EBRKOEFER, T2 LF—K
# BERABITCEZZIIWUREL’HZ LT LTEY, RAOHE, ERFOEELNAHZE
THOHDO—BICED I L #TELTULET,

|

MRS |

FEKRT EERFEERERNZTEE

mlL 'Y R

RS it sk

WA EZ B (RERAEBME Y X7 LHRAHES)




| BiRoEg |

ALBREOERICLY ., X2 B0 RENSCHm>TEFE Lz, ALRBIZEEREIR, EXLTERT
BEIFLED®Y BRHOLERAEATHES, ZHICHEN, ATBBIZREBICERROXICECHOANEE

BLTEEX L, 20O b OEFERERIZ, BAX L IZAREEEOR L 2 HIRE, FIC7L—74
PELTHMONTWREERAT RIS LA TWET, £7-. LEDEEKIZ. BT 2 0BAMED
B\, RUBA S THMOBHAIRE LRI TEFRILLELNET, F7/-, RERBEARME L
T, BHEL? OREI|EATHET, BEELKIZ. LEDHICHRTEEREBRS DAL (K1) &
2ERTRAELT B2, BLIMD W enrn, BICELWERBALE L THFINTLET,

DL BARBEOEA L, R, AR ADMCERELREOHBY XLICHEEZRITLET,
BROFLEIX, £ T TIEAL, HICERETEIFELETEELTVWAZ EAHbNTWET, HF
. ATRBBOERICEAT 2ERCERER~NOEBZEN [KE] LHIENHBOTWET,

HIRBOEWHERICKIITIHZEICOVWTE, INEFTCHAERLSBRINTEFE L, —FH. ERRBO
TR —RBICITEAELKE L BRPOEFOMRE BEERY) EOEN. [FROBHEOERFER
EORBUEELBOREICEET 52 L 2R IMERERNBREINDOHY 94, £ 2 TEMETIL
HRBEOEVWHAERBEO I XL —RFICEA2FEZRITL £ L7,

| IRARERE |

KR TIE, 25~26DEEBHI0OANETRE L. ®IREZ4000KICH 2 72LEDY (1000/L2 Z) |
BHELYX (100007 X)) | BLUHBEEFL L TERMY (1007 ZUT) &, ZNZN208H o 24K
FCOARME., Eo-EATHEODGI oY TELE (B2) , 20k, 240 5 RRTE £ ClERZ &
STHHWL, ZOBOIRINLY—REEFEEE, ba—~v> - HOU—A—2—FI ZHENTHELEL
7=

ZORER, SRERIICEB EL XA BE L7255, LED X &2 BE L7255 ICHRT, BIRFOTRILF

—HEE L FHERDOET., BLUOBEERILDOBAAR 5N, meo){tﬁm X, BHICHERINELE
(K3) ., &b, ABEHFEHL, BEFOKERE TX LY —RBICHET LN RINE LT,

T, EBRAOWREORE T ANTRIRL, X7 bZY (CREETICBEN T 2HILEY) REYDE
ExEAELLEZA, BRIPOEERCIT, REDXAZ b EBBLTVWE LT, 2O ENH
HEBEAERED AT b= bICFEL \@%hwﬁmtlxw#—ﬁﬁﬁﬁﬁ~@5LTV%;&#
TEINE L7,

| SBoER |

FERTE X, ERBCEEESEREORIFEREVCIEFBORELEEL TWDE I LA, ITNETOR
FHARTHEBINTWET, SEOHRTIE, BHRICL-> T, BREFOEEC, TrL¥—RE. BB
BRI ENEEZRIT S, $hbb, BERFOEZLGRFZRT -0, BBAOFHENEELEREL D
AT IR L TWET,

B#EEL & LED (&, Jﬂi&*ﬁz#—ir'l‘if:“ T TRCEE (F3LE) ERYVET, 20zH, SERVWEX
NTARRE THILF KRB FEDEWDY, BEEL P OEREEE (FULRAIA DAL,
DRI NEZTHDRHE) | ié%@@@ﬁ\ﬁ&@éunié%@@@ﬁ@&%\ﬁ%?%%?ﬁ%
VEd, TR TR, 10 L7 RLUTOERAMY) 2B L7563, MEROHRERDETHELSHE
520N >TVET, ZORRIE BRARETOBEENEERL TLWDE FDBEICHISATE 278
ZRLTHEY SOICHIREZED D 2 & T SRAXRBRZRELIBRTCELE LV I A T7XAZAIILDE




WICOBEHDEEZLNET,

SEK
2.0E-02 -
—D|m
e | ED
E 1.5E-02 OLED
c
~
£
E 1.0E-02
)
(8]
c
©
B
£ 5.0E-03
0.0E+00 ' ' ' .y

360 400 440 480 520 560

600

640 680 720 760

Wavelength (nm)

B41 LED. OLED. HLUBHNY DERDDMH

2 AR THEMLICRRERRE



)
w
o0
o
1

Light exposure - Sleep +

. Dim
+ LED
-~ OLED

w

N

(@)
1

*  kk%k

@
<

0
T

w
1%
(&

L
L

Core body temperature (°C

w

o

o
L

20 21 22 23 00 01 02 03 04 05 06 07 08 09 10 11
Time
3 FEROXBHICLZEEOZESE) (* p<0.05 *** p<0.001 BHEEL &FEBA Y # p<0.05LED
LEEAY)

F1) LED (XL A #— K. Light Emitting Diode)
HUTL, BR AV TL TIIZTL Uy, eRBEZECEBEEISHROLEYIC. BEFEE
ALTRIEIEDIHRT, BT LEDIENS, BB LED Tld, 8 LED L EEOHAEDOEALE
HENZLAVWL D70, FEERD (FIL—F4 b)) PaWMBERALNS 5, SHRICSEWTZDENITD
EEANES <., MOBBALY EEFRILIEALONIFHFELDH S,

F2) HBHEEL (Electro Luminessence)
BRI L 44— F (Organic Light Emitting Diode. OLED) &t EhNnd, BE{LEYICERZT
ALTHEEIEIHRT, KEEEN, FE, BEAFOM. 7L—F4 bHADRL FRLIADAEL
EVWSEBEAHY, AX— R 7V RTLEZEDT A AT LA ~NDISAIEA TS,

F3) ba—vwv-hOUA—%K—
BRARENE L “BIRREEEDN O, IRLF—HESOCHEATHREL CLW2EEOERE (EIFPRK
¥ #RET27-00RIIERFEHE, 3~ 4 EREOKREEOENICIEN. b L. BEELDH
V. BRI ZBRZN L AL oGS N2, FREZRINT 272 OD YRV EZEERT DHEN L
BEFPERFLEO-REMOIXLF —KREIE (TXILX—HEE. RKCYBLE, FBERL
B, WkERLE) HAIREE KD,

FORARZTIEINETICS, TOLIBREBEZAVWT, BREARBHIBELBRICHD ZEEZHESMICTL
W3,

AR BFE (JP 20H04120) ST > X —-F 7 -4/ R—=2 3 (CO) 7B 7 Z L (JPMICEL312)
DXFICE Y ITHONE LT,



[ %] Metabolic responses to polychromatic LED and OLED light at night
(KRFMEDRAL S LED L A# EL OREBE HIERFFT 2L F — B ICRITT

B2 %8R
e

[#8&55] Asuka Ishihara, Insung Park, Yoko Suzuki, Katsuhiko Yajima, Huiyun Cui, Masashi

Yanagisawa, Takeshi Sano, Junji Kido, Kumpei Tokuyama.
[#8#:5] Scientific Reports
(8% H] 202156 411 H
[DOI] 10.1038/s41598-021-91828-6

| BAabEE |
(F52ICB8d 5 2 & ]
el B (&<vFE <AL

FEAFEBRRAERERSHRERE (WPI-IS)  #i%
TEL: 029-859-1858

Email: tokuyama.kumpei.gf@u.tsukuba.ac.jp

URL: https://isisis85.wixsite.com/tokuyama

WR 2= (L LwAl)

WEXRE MR 238 (KEREEME S X T LARREHES)
TEL: 0238-26-3052

E-mail kid@yz.yamagata-u.ac.jp

URL: https://oled.yz.yamagata-u.ac.jp/

[Butf - 3REICEET B = &)
FRRZERGEAERERZIEHEE (WPI-IIS) [REIBY
TEL: 029-853-5857

E-mail: wpi-iiis-alliance@ml.cc.tsukuba.ac.jp

IR FREEFETER WEBLRE
TEL : 023-628-4008

Email: koho@jm.kj.yamagata-u.ac.jp



