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Refre-no-Gussurhythm

- S TTHSNY S THYCRED, smmmmmmmmmmmmm e em oo
MR LoDV Fr v I EBLTLREEL,

SEWEDEL 515 0120-22-9299 52 71
@ ’J7L/ ;ftlps://hc-refre.jp/ =

L-77=VE&ENMIAR
L-F7 = ASF I AT T I BEHIVIIL.T)I,
ERZ B, E2Z Bs, ZEET AR EXZY B/
FEZM) Y (ERESE). GABA, T2\ Ik R,
BAEITFAKR (A Vb, TFAR)Y)

A & =/[10.76 g(—Hh1347mg X 31 #i1)

ERHARR | M5 TEBICECHE

1R17 5% 2R %R  EHAEET RUWERRICREL TR E L,
iR 58 & |MRXet V7L BEEERMHHET 1-7-28
BLEFREA RS IS EkEAR D% ICEoE
[BERRIARICEENZL TV BIROBE AT IOIICHE
(BERWE<pREEPOEROEIE>% LI T>EDELIcBRSDE
T I FEREFORS - EHROBRICIRIID) T L IC. —BIEDEERE I —
IC&BARNLR (FEHRER) 25 1S BHEENRESNTVET,
[BHEBESIF751

AR EFEZEOEFICRVW B EDREOENNPE CEZEERTR
FEHDELTOHEETREBICBHEEINLBD T /22 U B EFER
BmEERD EEETREICLZEREEZZIITEDTIEHDEE Ao
[EREDEE] 1 HOEBEREZEZRTFNLEIVW.ZEENICK
DERABRLIED. KDBENEESTZHEDTIRHEDEtE A,
[ EH BERZRE LT\ AL, ERM. AR SR ES L,
QA RIE RO AR, FHEENE LEEDTIEHDE LA OKR
(& ERICERLU T\ SE RRES TER (RSB LT\ EEZESD,)
BB ENRICER SN BRTEHNETA @ERICERLTWS
GaIEARIC, RERZARFAL T\ 55 IS BN, ERIERICIEI L T<IEE W,

1oex 1 ORI ELZ R, FPANCBRE LU, I TS,
BEMERES (30007 ECRCRGN TN =ECIOM 585 &T/ 141(0.347)
N Roo WYY SWEERIBEIC KE B [ #® @  138keal
T e S P2EFTMETICHBLEN | FACE 0308
LT 2BS ‘ < REEW, i ®m  00le

[e—EzrvommazR ] | FAdLW  o0e

-’E;I%Ii; FB. EE N BIRERAIL. ABONSI 2%, 3229 HEEEMEI S R4 L-77 =2 200me

Y7LD<o9 D8
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Refre-no-Gussurhythm

1/[|Fltt ]J’ﬁ
T E LS T 15+

LT BE

BAEER TR IR BIRERALC. ABONS 2E,
;  UILoesTnEs

]

SRt VAL R o 17 DR e A
BEgIE LAY F vy I EBLCTLR

EMWabEE 576 0120-22-9299
@ yoL %:tlps://hc-refre.jp/

L-77ZVEENIBR
L-T7 = ASF /AT T VBHIVI L T) .
ERZZ2 B, ERZZY Be, ZELTAE. ERZZ B/
FEZM) Y (ERESE) . GABA, I3/ \7hnKo R,
BEtE TR (b rr Vot 75X ) Y)
A & =5.205g (—Hi347mg X 15 i)
ELKHARR | # FERICEEH
REHE| BBEE  BHENEETCELWLBFRICIRELTEE WL,
iR 5T & ettt V7L BEEEEHET1-7-28
BEFREIG LS IS ERRHAR D I 5oE
[BERRIAZICEEFNZLT 7= VIE EBEOEZT I ONICHE
(FEERE<FUREROEROEIG > % EIF. 92D E UicBRSDE
RRBORS - 5 ROBRICKIID) T5EEbIC, —BEDEERE -
ICEBARLA (FBEIR) ZH 51 B HEENRE SN TVET,
[EHESIF751
ARG FEEOEFICBEVTEEDRBOBNNHF TE 2852 R
F2EDELTCSHEETREBICRHESNICED T2 U, HERER
EmEERDEEETREICLSEREEZZITT-HDOTIEHDEFE A,
(B EDEE] THOEBHREREZHTFHEIVN ZEEEUCK
DEFBEHIEBBUIED . KDRENEETZEDTIEHDEE Ao
A, B ZBRAA L TWS 7 (&, BT, EFIRRIC SRR ES W,
Q&R RO AR, FHEBNELEZEDTIEHDE T A @K R
lEERICEE L TW\SH, REES, TER TR SEL WS EZEEE,)
ROBIBESRICERSNCRBRATIEHD LA @FRICEELTVS
HEIERIC. EERZRAL T\ SIEE IR ERIMRICHEA L TIEE,
OFRICELZRRU IR ROANTEEVE I U, RERICHHA L T<IES W,
6300 RORIE R VIN- bOM SR &7/ 141(0.3478)
Z\MEERIR E . KE Tz ldsh ) 2 138kcal
SFEHZTHMETICHEEL LN fehlELE 0.30
DREE, fg k1t% 0.01g
—_— Mg [r=f—R B0 ll;i7 0.018
[@—BUrVOERERE | | RZALE o o0se

HEEMRIERESY L-577 =2 200me
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TEHIBR A B D R E

1. S

P ih 4 J7LD<>F 03D

BEREMER Hopk 04 | L-T7 T =

FRLED LT | ARCEEND LT T =0, BROE 2T 200l (R
BEREME SR < mERIERTH OIEIRDEIS > % EIF. T oX0 & LI-BRED L
FLRIE DIRA - S MOBIRICENL D) T5 & & bic, —iltkofE
ERLITEBA NUA RMROEHE) 25 A HRENHE ShT
WET,

. VERHRF
TT =V ORERE A R LA U THER SN ATERBEFICOWTLL T Z ENRESN
TW5, MNOMRIEEDE ., ZREB IO in vivoikBRIZHOWTE & DT,

2—1. ERIZxHT 2 1ERBAF

EROKIE LM & TR BRS B Y  MER A HIBIT S Z &I X0 JIERE SIS BT D Ek
KRHEZHEEST H 2 LN ATRETH 2 CKAEMELE  1988), REEFRFIZEB W CIX B & a ENRIEL
TRO LD P, TEED O HERBMEIZBATT 2106 o A EREAYIC HHEL L, ABRIEFRIZ I
WU o O HBUTAKHRIE 0 JNBA LA 5, 77 = R OEBIT 5 & MK 2 R &
L7ZHIEIZB N T a EE2 0T 2 2 E R MEINTHDUME RS 1998, Nobre, A.
C.,etal.2008), «DOHBZEHET 5 Z & CTHIER ANEEL 2 HIT S W72 /e i S
N5,

BEARIIZMOIHIER L OB =2 —o > BIZZTNENDO =2 —a VIHEAT S
MRAREME DB G LT D, REMZRIEIED = 2 —a 3 ~7 I BEBE(GABAE
=z —n o ThH, BEND =2 —m I NVE A— M =2 —0 U TH YA
MR ER 2R T 2 EnNmbTn %, Komada, Y. 5 IXHEIRIEHEYE (Sleep promotion
substance: SPS)# Wik 7 ~ F OfMER~ DL, vV Y& SPSO—>2 L LTREL TV
% (Komada, Y., et al. 1983), 7 U ¥ 352 D GABA {E#hit = = — v v O ERE & o
FTALALTRIET S X 5@ <, FIZ, BEREAF & L THaLNTNLERU Y UTEY
> (Benzodiazepine, L F BZ)i% BZ/GABAA = BK/CIEA RIS LR, MIRIEA 27K
TZERMLN TS, GABA {FEitE=2—u 07 =2 MNIMEIME= 2 —o o 2§
LCHEHE AIRZBET L LEEZDONTWS, Kimura, R.OIET 7 =0 %~ 7 RIZMEEN
Beh Lizth, IMNO GABA &4 HIE L TRV . #4530 /3% D GABA &I HRNC L L
THEICHEML CW=(Kimura, R.,etal. 1971), 2O Z 0B, 7 7 =2 138052 O GABA
VEEIME = = — o AR LAIR &R L TV B ATREME RS HEZR S b, — 7 C, BN E=
gy OEEEMEIT 2 WE bIERZRET D B2 0N T0WD, BILBRI 7V E T4 137
WE A= MEEE = 2 —a COZFRRIMEA L C=a—n U OIFE 2 ET 5, BLH S
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NETFABEIIRT v b XV SAUFRE S IEREEM-E TH Y . T v KN OB
MR D 2 F 7T AENAFAES D IV F A — PR~ DB EME TH D 72 A
— FOFREEEIHIT D, ZOL T INEA— INREEOHLTEDOT 5 =AM IMER
ZEM, fEESEL 2 ENMHN TS (Komoda, Y., et al. 1990), 77 =X in vitro 2

B LR CHEMEMRLEME THL TN Z A — MNMIKHET D7 VE A — NZRIKDA
T F v FNVHEMZRIR TH D o -amino-3-hydroxy-5-methyl-4-isoxazol- propionic
acid (AMPA), 514 = RE I O° N-methyl-D-aspartate NMDA)SZ BED T o 2 T =
ELTI Z &b TV % (Kakuda, T, et al. 2002), 7~ b Dfidds LUK EBEED
AMPA, A =B L ONNMDA 2Bk T 4 A4 T L OFEE AR AT T =103 8
DY TEALTEHREAET DI EDRMRIN, FEMRIBERETHDL 7 NVZ A — L5
RN LLBANIERT L Z 0RO LN TS, ZOLHIT, 77 =3 MlED = 2 —
7 OEB A EE L, MO = o — 1 AT D &R S AL, IMN ORI DO L
~SUUIZB W T HIEIR 21 L T2 ATREMEHEE S b,

B AR R OMRE & MEIR I I3 E2 72 B0 B U | R I RERRRE 0> B AR RS Bl | ok PR IRF oD e
R ICHR < 25 % (Trinder J. 2001), L-7 7 = OBERIZK T 2 /EAIC OV CTL B a—
DFER, L-7 7 = & AR O A EARE L X REE OBENEN & 0 | Rl AR & 1355
WS 5 b BRI SERD B AL, 18 OREIR TlE, ARG ENIIES L. BIAS AR5 B
DFAXIHNCBENL & 72D, 2N D, LeT 7 = 20 BRI BN~ O %h B 2 18 U CHEIR O #fk
Ff. BEMELEL TND EEZDND, U EOZ LD, 77 = IEEIR %2 & H1E
MR 5 Z &R S, EBIHTRHE C & 2 BRI OB 57 BCIRK Z2 8T- 2 E I B W
THIRPREND RN & D &b,

BEIR
RREHHERE.(1988). IR i A e, i & fheE 17, 81-99.

INHINZSEL 5. (1998).” L-77 =Dt hDOIIC KIET 2"  Nippon Nogeikagaku
Kaishi, 72, 153-157.

Trinder J., J.Kleiman, et al., (2001), “Autonomic activity during human sleep as a
function of time and sleep stage.” J Sleep Res, 10(4), 253-264.

Kakuda, T., A. Nozawa, et al. (2002). "Inhibition by theanine of binding of [SHIAMPA,
[3Hlkainate, and [3HIMDL 105,519 to glutamate receptors." Biosci
Biotechnol Biochem 66(12): 2683-6.

Kimura, R. and T. Murata (1971). "Influence of alkylamides of glutamic acid and
related compounds on the central nervous system. I. Central depressant
effect of theanine." Chem Pharm Bull (Tokyo) 19(6): 1257-1261.

Komada, Y., M. Ishikawa, et al. (1983). "URIDINE, A SLEEP-PROMOTING
SUBSTANCE FROM BRAINSTEMS OF SLEEP-DEPRIVED RATS."
Biomed Research 4(suppl): 223-227.

Komoda, Y., K. Honda, et al. (1990). "SPS-B, a physiological sleep regulator, from the
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brainstems of sleep-deprived rats, identified as oxidized glutathione."
Chem Pharm Bull (Tokyo) 38(7): 2057-9.

Nobre, A. C., A. Rao, et al. (2008). "L-theanine, a natural constituent in tea, and its
effect on mental state." Asia Pac J Clin Nutr 17 (Suppl 1): 167-8.

2—2. A PLREBRLDLLITAIERERF
2-2-1. PEMRICEME

GABA

i PN O RFFRASZED BTN & BUEYEIZ 0 D s, Bl OIS EZEDE DR FEM 7
LoLLTHU~T 2 /EEE (GABAMX I HI TV 5, Kimura, R.5 13, v?xa’:ﬁﬁb\f
T = NI G %, REFRICEEE LN OMRIZEDE OB ZBZ L TV
(Kimura, R. and Murata, T. 1971), 77 =5 30 5% 2N O GABA IBENHEIZ
BN CWD Z R I Nz, £72. Yamada, T.H 1%, 7 7 =V EAESEVK CHE L= &
Ty FNOBATETCONTEAOART v hOMANMRBEMEOBELHEREL TWVD
(Yamada, T, et al. 2007), 77 = &5 L7287 v NORFICT 7 = 13BT7T 5, £
DEATETCONIDOART v N DIRNMHRIZEME O &ZRH 5 &, 2 HURETHRAD
GABA RENa Y ba— LIk LAERICEML W, 208218, 77=28 575
Z LI XV NIZIB W CEE MM OMIRREYE Th 5 GABA ORENHZ 5 L0 )
ZEMB LA NV AOIERNEBLT 5 LHEE SN D,

7

7V b MEPEICER T 2 MRREME OO E S TH D, Yamada, T.5H 1%, AHED
GABA L [AIERICHLOA T »~ b ORNHRISEME OBELZ R L TR, 77 =& &5
L7eRZ > FORBATECONIZADAHRT v hD T ) v DEZHA~D & 1IHBIZHAND
TV URENa Y b a— Ik LA EICHEI L T /=(Yamada, T., et al. 2007), £7-.
Yamada, T.H1E7 v MZBIT LA 70X A7V 2 AIEIC L A ORISR EYE OB)hE
ZHER LT 5 (Yamada, T., et al. 2005), 77 =2 ZMNICRIES 2, 7V >, 7
NE I U, T ANTF UBOMANBIIZOW TR E A, 77U 3T T = VB
AR ESEINT 5 2 L SR ST,

T ARG X

T ARG X UBRITEEMICER T 2 MRIEEME OO E D TH D, Yamada, T. 5 ITATH
DA aZAT V2 AEIZ KD N ORZEDE OBIRE A R L TV % (Yamada, T,
etal.2005), 77 =V AMNITERSEIER, 7V v JAF IV, T ART X UBO
MAHIC OW TR & 2 A, BENEOMRIRZEMBE THLT ANT XU WRITT T =
BITEA EICHHEN IR S D 2 LR I,

V2= - SR N
JNVTZERT Y AL, VT T ABEORIC VT R ) AEEE = o — o U B i



Al#EFRX (VD) -1 RF 277 1ILA]

ENDMREEDE L L THET 5, £/ ARL A FRALECDO1OTHY, HE &b
PEDIHE S AL TW DA OO AERT 5, 7 R U v &z, Z ok EWITES &
HUNTRBES S A2 AT S/ T, DA BN S5 & WV o e R MR R A RIS 5 2
ERFOLNTEY BEROIERZRT &IN5,

Kimura, R.&X7 v h~T 7 = ZGEHENERE LTZBROMN / v e x 7 ) v &OEE
FHTV % (Kimura, R. and Murata, T. 1986), 77 = #4530 43, 75 5 H&IZHND /v
TERT Y CENEDT D Z LR INT,

e k=

TT = FEEICBTAMAE R F =200 TR, MNIZEB WO TEEIAIZ T 28 <
MREEDE L L THMLN TS, tu b= o0 TiE, iRz v T
(Yokogoshi, H., et al. 1998a, Yamada, T., et al. 2007). 77> (Yokogoshi, H., et al. 1995,
Yokogoshi, H., et al. 1998b). Z{t72 L(Kimura, R. and Murata, T. 1986) &\ >7=—& L
TRERDBGE B TNZRLY,

2-2-2. M

TN X BRI RICR W T EER MR ERE CH D, TVF IO
MPIZ I 1T DIRE EA1T, 7V & X VIR ARIROIEMHELIC L5 BEE 2R & shvd,
TEmNIT NG I RO T 2 = xb&bf%;éﬂf%@@&wamend
2002), 77 =M MBART & @i 5 = & 23 5T Y (Yokogoshi, H., et al. 1998a).
TNE I VRS REEILET D Z D, k@< LR s,

2-2-3 in vivo FRBR

Unno, K. 613~V AL DS A RN VALK TEHET 7= OIEHZHR L TWD
(Unno, K., et al. 2012), 2VED~ DT A% /X—FT 4 2 3 Y BT 1 F—JloEn?
VLT DA 1 EMEE L72%, N—T v a 2RV ERE 1 EMR—7 — Y TlRET
DT LD U ARAKKEFOMIR Y BT T2 A ML RENT D, BREKIZT T =
AWMU TEREE v b — vz KE LEEREZXRICT 7 = O R 2 /at Lz, ARBRIC
BWTA M AAMIZE DRI OIRPBIEINLN, 77 = BEHICBWN X2 b
02—/ LA BICRIBORKRAIH Sz, £72. A MLV RAMIC IV BIER FR I
%, PIBEOERIL, ~VAOFRZIRE LEHB Y L2EE, BiERIC X v SE)(ER 8
ENEL 2ol VX 5 L\ ) BBERBROITEIZBET 52 L CRMlicEx b, 77 ="
BRG LBHCRBOTCE, WEWEORRIA 2 b e — ik LA B S DR &
%, TT =T EHA P L AICKT HHA N LV AERBHER SN L WO R AT
L TW5D, £io, BT =A UOKMEMIZITT 7= Ot A b L AER L OEHUER N &
L2 EBHERLTVD,

%72, Unno, K. 5 I13BIOHZE T4 [EEE 72858217 > TV % (Unno, K., et al. 2011), Hi#k
B L [ARR I~ 0 AR A B L A Z DT O~ AOAEFRIT, 77 = EEHETH
<DLV HMBHER SN, BIEOEKRE XOMEHICOW T T T =B G5HTH
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I ST e, IS, STEBEH 2 Rk vGRER B L ORI IR CRIHME L TR Y .
LTT:/@%&’@ IZBWTHEBIERANAEIZRD LI TN D,

Tian, X. X~ U R & HWEMER R A b U ZAAMIC K 2 FEEIMETET BN T
TT = OPLA L AERIZRT BB A 1T > T % (Tian, X, et al. 2013), ~ 7 A & EAE
3.2cm £& 10.5ecm ORY 7L Fa—TNTHERTDHZ LICED 2 L RAARE D
5, ANVAAMILL B 8K 21 B E# I M, %Y:ijbvzﬁﬁ®3oﬁﬁmz
F71T dmglkg RETRAKG L7c, A b L A AN 4 (2 Morris water maze 7 A
FESMWMm%hTXF%%MbT7ﬁ/@M%%ﬁﬁbkoW%XBVXGi@vﬁ
ADFEEADIETT 20, 77 =2 OFEIZL Y FEEET DK T OMEIR3F8D 5T
%o Flz, BB THROMBEHO LT a AT v EIFA NV RAAMBETHRIC EF LT
e, 77 = U RBHTIIREEERENICHBEICIR S 7z, FICFEE - FE IV TEE
REITIV (VT R F Uy F=R30) OB XOMEICHIT 2EREZ 8% L Tn
Do M, MyFEDE T I VEITZA MLV RAAFIZBWTR N T2, 77 =0 O EIZH8\T
TR EEKENICHEEICIHE SN TV, 20X, TT7 =0 DA b L AICHT HEMRN
B STV 5D,

Takeda, A. 517 v MIBIT DT 7 =2 O FS BT 5 EYHEROLTPIC 95
VYER 8 LT 5 (Takeda, A, et al. 2012), 3 #lisA 2D T v % 0.3%7T 7 =2 /KT 3
BEEGEE L2, P oalrFaxsa  gEITZay ha—1LroKICxH LA B> 72,
7 7 =% NMDA Z &7 CA1 O LTP %25 S8, NMDA Z & RIEEFME CA1 O
LTP 3R ¢ 25 Z &R ST, —FH, SOBDORENLHY TIFdE VoA R LA
AWM T, 77 =2 XV EEE L7z NMDA &R MKAAME CAL o LTP O RinZ dE4 5505
MDHEBNT, ZOZ EiF, oG LFREICT 7 =213 A P L AAMIZBWTERL SIS A
FAS = —THLHMFEDOANF a AT o OFMEZIH LTV, 1A ML RIZE
T DD LTP ~DWEIZ OV TR T 5 R Th - 7.

Tamano, H. 51, Rk Takeda, A.5 & ﬂ%fcﬁiﬁ%ﬁ%%ﬁétfb\éqamano, H., et al.
2013), 3 WA ADT v N 0.83%7 7 =2 /KT 3 WRHIFAE L7-BE, 30 53 DFEHIAKIK A K
VX%W%@E$@2W?ZXTD/%E12/FD—W@Klﬂbﬁ%ﬂﬁﬂotoﬁ
Kk A b L 2 ALtk OFBEIHE 11 (novel object recognition task)Z DWW TIXT 7 = 4 H
BECRRARE I O LA R STV b, i CA1 @ LTP (22 Tid Takeda, A. 5 30 F D
FUBNH MY T 5A R ALY IRVIRFIKK A b L AAMR T2V T b F%E R R 2 W)
HLTWD,

Yin, C.51%, v VALY 77 = OHARZEN 2R L T 5 (Yin, C. etal. 2011), ~
VAT T =% 1,4 B L0 20mg/kg RET 10 HRE] Y 7 I CTiifilhdEfe 5- L, =2 b
n—/LE LTK, ROT47arba—e L THEBE (/773 20mgkg (KHE)
L DU E1T o 7o, PTBIERIZRIEERER, mfilkkHER, A—7 07 10— FRBRIcBW

TR, RRREERER, SRHIKKRBRIC OV T, 77 = Imgkg (KEOR G &S5 2 b

0 — Uk LA RICHIEBREIER RO b, 20mgkg KEOHRGETIIRY T 473 bn
—IVOPEBEK LR IRETH T, =T 74— FRBRICBWTET 7 = O1EA
TR CE o7z, ZD X512, Yin, C.51%, Unno, K5 OHE LT D A ML RE
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72 LORMTT 7 = OHBIEMZHER L TW5,

Yang, Q. S. 5 IEFEMES O A L RIIKT 2T 7 = OVEMA # iR L T 5 (Yang,
Q. S., et al. 2007), % 7 OS2 ERNEFHE T 5 L RLITEERT, 7T =0 %8
WW&%#%:&:i@Iﬁﬁ%ﬁ%ﬁéﬂf“ék%ibfwé

Tamano, H.5 (X7 v MZBIFT LT 7 = OBMOFHEZ1T> TV D, A b LA EE
%@ﬂﬁfi@wi%f%okkwﬁﬂbk@wmmJmeLmmk

UEDIH, 77 =223~ T AR T v MZBWT, A ML RARMOA D L DS,
Y OITENCA b LA~ —Hh— MOBEREMEO L EFRIE L L7 A b U AREFIER DS e
INTW5,

LLED X D1, 77 = 3N ORI E MR s AR O i 5> & BLEE 2 i L, #1i)
EILET 2B E N5 LIESNT, £, BITEITOmN G b7 7 = I A b
L RAEE RO DT D1ERN D 2 L HEZ STz,

BE IR
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[SBHIAMPA, [3H]kainate, and [3HIMDL 105,519 to glutamate receptors."
Biosci Biotechnol Biochem 66(12): 2683-6.
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