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8 8 0.00 = 0.0 0.0% 0.00 = 0.0 0.00 = 0.0 0.0% 0.00 = 0.0 1.00
10 10 0.00 £ 0.0 0.0% 0.00 = 0.0 0.00 £ 0.0 0.0% 0.00 £ 0.0 1.00
0 0 0.95 + 0.8 - - 1.07 £ 0.9 - - 0.69
2 2 0.78 £ 0.6 -17.9% -0.17 £ 0.1 1.00 = 0.6 -6.7% -0.07 = 0.0 0.32
B B R R 4 4 1.17 = 0.9 23.1% 0.22 + 0.1 0.94 + 0.7 -12.5% -0.13 £ 0.1 0.44
(o)) 6 6 0.88 £ 0.8 -7.6% -0.07 = 0.0 0.63 £ 0.8 -41.7% -0.45 = 0.2 0.39
8 8 1.00 = 0.8 5.6% 0.05 + 0.0 0.69 £ 0.7 -35.8% -0.38 + 0.2 0.25
10 10 0.89 = 0.8 -6.2% -0.06 + 0.0 0.69 = 0.6 -35.4% -0.38 £ 0.2 0.48
S fifi R
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Fz4 T -RARKREIZ & D TEN R HERINGE

. 77 & FEE A A S IB IR p fii
é‘ E n=16 n=17 (FERED)
a7 AfHE a7 Al
0 5.63x4.1 - 5.71%x3.0 — 0.95
i 2 428%2.8 -24% -1.35+3.7 5.19%x4.0 -9% -0.52*2.5 0.45
= 4 544+43 -3% -0.19£3.2 4.50+3.1 -21% -1.21%x3.6 0.47
A
o 6 4.88£3.0 -13% -0.75*3.8 4.06%+3.2 -29% -1.65*+3.8 0.47
7 8 4.61x4.7 -18% -1.02*+3.4 3.691+3.4 -35% -2.02*+3.0 0.52
10 4.94+48 -12% -0.69+3.7 3.69%+2.9 -35% -2.02*+3.8 0.41
A AR A
#£ 5. VAS &AMENIZ & 5 7T 2 REE KR Ok A S L EUEE D 5 B 70957 57 1k
77 Rt HE A S IB R
‘ p fié
Pl n=16 n=17 X
(FER)
mm Al mm A
0 36.91+19.7 — 43.91+24.8 — 0.36
2 41.3%x219.9 0.12 4.45+23.3 36.8+19.6 -0.16 -7.06x24.1 0.50
4 38.8+24.8 0.05 1.98%+29.2 36.3+23.6 -0.17 -7.56+24.8 0.76
6 42.2+22.6 0.15 5.37%x25.3 41.4%+17.9 -0.06 -2.49%+32.5 0.90
8 36.0+23.2 -0.02 -0.90%+28.0 31.5+18.5 -0.28 -12.34+35.3 0.54
10 40.6x22.6 0.10 3.7624.3 36.8+22.0 -0.16 -7.12%x36.6 0.62
EE AR A
£ 6. VAS Bfiif2IZ £ 5 77 2 REE R OB A W EEEUE O = B 73005 57 J&
77 & FEE A S IB HURE
. p il
B n=16 n=17 )
(FER)
mm A{H mm A
0 61.4x14.0 — 65.1+:234 — 0.56
2 64.0x19.1 0.04 2.63£19.2 59.8%x26.5 -0.08 -5.30%x37.8 0.58
4  65.6x£20.5 0.07 4.24+x24.2 57.7%x25.1 -0.11 -7.44x26.4 0.32
6 68.0£20.1 0.11 6.63t24.7 67.7123.0 0.04 2.54%30.5 0.96
8 60.7t26.2 -0.01 -0.69x28.6 55.4%+20.6 -0.15 -9.69x26.4 0.52
10 70.0%x19.8 0.14 8.63x33.7 59.5%x23.6 -0.09 -5.60x30.0 0.18
M AR A
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7. VAS BRERIZE D 7T & REED E B 72957 55 2%

7R (§) 77K ()
\ pfi
B n=16 n=16 .
(D)
mm AfE mm AfE
0 36.91+19.7 — 61.4%+14.0 — p<0.05
2 41.3%219.9 0.12 4.45+23.3 64.0£19.1 0.04 2.63%£19.2 p<0.05
4 38.8+24.8 0.05 1.98%£29.2 65.6%20.5 0.07 4.24x24.2 p<0.05
6 42.2+22.6 0.15 5.37£25.3 68.01+20.1 0.11 6.63t24.7 p<0.05
8 36.0x23.2 -0.02 -0.90%=28.0 60.7x26.2 -0.01 -0.69£28.6 p<0.05
10 40.6x22.6 0.10 3.76x24.3 70.0x19.8 0.14 8.63*x33.7 p<0.05
FEE £ AR R A
# 8. VAS A & 2 ik & MRG0 180 0% 57 /%
BB (F7) S MmEI ()
\ p fid
bl n=17 n=17 (B
mm A{E mm AfE 3
0 43.9+24.8 — 65.1+234 - 0.0225
2 36.8+19.6 -0.16 -7.06%x24.1 59.8%+26.5 -0.08 -5.30£37.8 p<0.05
4 36.3+23.6 -0.17 -7.56+24.8 57.7+t25.1 -0.11 -7.44+26.4 p<0.05
6 41.4+179 -0.06 -2.49+32.5 67.7123.0 0.04 2.54+30.5 p<0.05
8 31.5+18.5 -0.28 -12.34+35.3 55.4%+20.6 -0.15 -9.69t26.4 p<0.05
10 36.8%t22.0 -0.16 -7.12%x36.6 59.5%x23.6 -0.09 -5.60=x30.0 p<0.05

S AT
"> T, AWFFRIZH W HSOP. GABA
bioenyzxF2E5F8ME. BEEA
WX UCRIF R e T 7 vy AV ERT
5 DRBI N,

EZR

AWEZE Tl R B 2% R,
b EERZTHEK TS Ao =7y
(HSOP)., v-7 3 /Ml (GABA)., &
OCeNYITFADEET TV AV FD 10
HERHEED, — R 2R A N L A& fr
BOEBIREI R, A LA, 5N
MEIRDEIZ 5 2 5221 DWW TRHI L 72,
ZTOFER, POMS2 DEED 5T 1 7K
HRE QREL-—4Z&, {15 D% 5HiAA,

WL, BiE-A%) BX O TMD A
I7IZBWT, BN EIEL 7 7 2R
BEZHAREZIZZATTHETRTL T W, Z
ik, HEEAE D DR N L AT & B IEE)
FOSDOFBERNNCFE U7l getE 2 RIB L 7=,
— . BEIROE (PSQ4). HHDIRE

(ESS)., B X OEHIMEIE (VAS) 126
W, HEEZEIFRD NP>z, UL
L. WHZ LR VHEIZ & 5585 &7 ET
%D VAS Zibix, gl EIEIC SV
THEZEZPERETHD., ANV ABEMITH
FTAHEEHDME ERREBI N, ZOFE
X, GABAIZ X2 HEMROFIIEAB £
O HSOP OHIRIEMEFIZ & - T XN
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7-a[REED D D, TDOES LB OEEIZ
X, BEMRERDNT v AFEMER IS
LTWbeEZXo6ND, GABA XK HRE
AT BT B E B HNH MRS E Y E T
0. AR B DN H] & F 28 BRI
WEBUTY Sy 7 2AE2E7259(18,
27,28), F£7-. ROEIX N7 GABA A
RAEHREETNZ/ER U, B O JEEEE
ZEUTA ML AREMRhER %2 RS 5 Al 6E
MERHREINTVWS(29), —H. 30-
100mg % 2-8 JEMEEL L. BEEHT I FEAlh
U 72 AHRTE IR D ki o JF L 2 Bl AR RE [ oD 1
ARG XN TWBH(30). TS I3E

BT OMERIEEZ FEHMIIZEWZEDTH D,

K2 b L AEBOLRD KGR HH O E
BREZXET Y ML E UEAME I
%mwﬁ&ﬁﬁméz%zBM5 HSOP
FHRMEE 2 << EEND ) VIEE
@#@?%D\mﬁmﬁﬁt#xﬁﬁﬁ
BNEZ EWRINTWVWS(31), Kz, 7
%M%(Mﬁ)@%%%i@%ﬁﬁ%bﬁ
4 (IL-1B. TNF-a 72 &) oz

D, FRER DIE M HERR 12 *5?5@2
33), ZHUZ &b, HPA Sl (FIK FES-TF
FAR-FIE) OB S Z G L (34), 7
OAXT 4y Z7AMOBREZBEBUTA ML
ZISEDEIGE ED D L E X 55 (35,
36), ¥/, ENVIFRAIZHEENDHER
)ik, RIEEEREOWEE, COX-2 % NF-
k B RIEOIIH], X 5121 Nrf2 B O1E
MeAb 7% 38 U 7= il b 38 o e AR R HEVEH %
A3 5(37), 51T, MR FERN T
(BDNF) D FBIELE(38, 39) XD, HfR
AYEMED M F e A b L AT & B ERHIBEEER
?@%%ﬁ%%%ﬁéhé

MEAR I3 DRI B & O BARY 7 (iR 12 2 b2
ZEELTWAZ S, AIFETHEE
EHMEIEE & LT PSQI-Jj 2 AWTHET L
2o ZTORER, ElaNEIIZE W T 8
o2 a7y (RO K OIRFIOMR)
WZBWTHEMER D RD SNZEDD, 7
TR DERELRAIRDSNT, R
DA REME & BB IR T ICTIEE S d o 72,
FEBERD 77 v RS T A R R CTE T
RBEN(40), EFEES TIEFBIIERD X
S5OEMNNINEDWESL H 5 (41),

— 73

B RHRDBE IO LM ZRRE L
7= GABA BHGRERT. 7 F & RFHEIE
RINTED (42), AFEMEERE FRKROZ
BLZ T-AREENRD D LEZ SN D,
GABA 12X D R 3R 0 7 i A SR AR EY)
BTho, )Iv o ARHIRMEEIZEES L.
AR I D JEE R/ v L ARIR OB O
ILHET DI EDWMEINT VWS (43), &
72, L7 7= v oo bEt & O/l A&
BOLRIZE DMRMENFONDE Z & HR
XN TWD(44), 512, GABA FEE)M:
VT FIVEEEDRENL., HEIR & HEED /N T
VAR B W TS TEETHDI LI N
TW5, YawuvayunRTzHWEZT A b
oY1 MFEK GABA S VU AR—&X —
DFZETIE. TS Dk iRD GABA b
—VOHfiZ@E LT, BROES X UE®IZ
BRERWER RITTIREIFINTH
%(45), AT, AREEDEROEIZ
W RN RIIHER T E R o 72h, B
DO HEAEFANES T 5 et I3 B e TE A
W7z, MIEMOA KX, HEHEREZHA
AATESEDIRE THGES 2R ERDH 5,
AWZETlE, HNZE) & 2EEIE DR
BER/MET B7-0, HIE % —ERE Iz
— L., B S b+0 bz R L 7=,
WATHFZE Cld. FBEIEX KD O —HH
REZZ & 0 BRI EE U, G812
L D3 E  TEENEAMEWNMET R ITE
;h# WEIAS R I TV 5 (46-48), F
. BRSO R R O ARIR DS R 1T BT
é:t%ﬁ%é%fb%@%ouiéﬁi
A5 &, AWFEITMER D L A 5EME % &
LR EDD D — T FEREEETHIZ
HES 2 ANz @< afRetE 2 b 5, F 72,
AL TH W72 B G H2IZBER DAL AR
TEHBGFICINE->TWS, —f. &I
CAOEZNER Hmmfﬁﬁmﬂ% %X R
U7 BRI EELT © 38508 45 o,
GABA THEHMEIUT OERBE R, b
INY CAEACMEIZ B E R O 8 & R
BB DI % FITHEE L TWA (17, 19,
50-53), ZAVZX U TARBIZEIL, fEHE K
A%ﬁ%uwloﬂﬁmwﬁﬁmT@‘%
A N L A Z M RBIZ BT B 5055 PP
F & T 7 Bl fEI & U7z, e SR
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TN L, BEERA, BRERMENREL S
72, R E R EE DSz N X <
B IFEMTH D, ZOME L IRER
B OEX N —E U RME 2T LIZL

holt—HeEZO6ND, TNTH POMS2

D—IDFIEL LUV VAS DZ{LETIZI—E
LU7-E AR S, BHERZESFE %
HER U 7RSI E T ARG S Z
ENRBINT, TS 3 A% DMEEIER
20, bilgfb, PTRIE. BATHRREEE O
2 EEMEDI L I . HPA 8o @RS M
ZHIZ D 2\ D T 7 A PR A R R A R R S
RNz, REFFERERIL. EERENE
faDS A B L AR S K O g S5 1982
BPWTIERMPENTFRE UL TCEHTH S
BHEZRIEOTHO., SEOERILHIC
M 7ZB BT -2 2D 5 5,

KIFFTRIE N OPDRADLD 5, EEY
TV Ay NEIROEIHN R MG L -
M. BB REIsE TH D, A b L ARERR)
L0 AR DB D B T 03 B B N 2 i
MIFELERFAEDEETH D, /2. AW
FRITEAME L 77 RO TH D,
ER Ay DHEMBEE 2 & 2\, ZTD78D,
Ji% 53 B DR XM BAEH O E LR T =
AR

ihEm

AWML, BERRAZRNRE LTV
R I EEW T T & R B AT R b
ARERIZ K0, dbEE R R THR T I X~
o—/"Y (HSOP)., v-7 X /Wl (GABA).
BIONYVIF2AZ2EHETHEEY T
A2 MO 10 AMEIS, — R 2R 1
ANV AAMBORMIREBUEGEICETH
5Ha[REM 2 R L 7=,

MZHERDEE

A IR AR R 7 2D &SR %2
ZIFTCHEMEI Nz, EEHEDS B, FEHEH
BIUOESAEMIIARITOHETH D, TD
fDFEFIZIE, FRT R E RSN KITFE
L7\,
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Summary

This study was a randomized, double-blind, placebo-controlled parallel-group
study that examined the effects of a 10-week course of supplements containing y-
aminobutyric acid (GABA), Hokkaido scallop-derived plasmalogen (HSOP), and Piper
longum extract on mood, fatigue, and sleep quality after mental stress in healthy
Japanese adults (aged 18-60). Using the Profile of Mood States 2 (POMS2), sleep
quality using the Japanese version of the Pittsburgh Sleep Quality Index (PSQI-J),
and secondary outcomes including the Epworth Sleepiness Scale (ESS) and a fatigue
Visual Analogue Scale (VAS) were used to assess the supplement group and placebo
group. As a result, the supplement group showed significant improvements in the
POMS2 subscales of confusion-bewilderment, depression-dejection, fatigue-inertia,
and tension-anxiety, as well as a reduction in the Total Mood Disturbance score
compared to the placebo group. However, no significant differences were observed in
PSQI-J, ESS, or VAS scores between the supplement group and placebo group.
Moreover, safety monitoring, including self-reported questionnaires on bowel habits
and lifestyle, as well as anthropometric measures, revealed no clinically relevant
adverse events. These findings suggest that this multi-ingredient supplement may
help alleviate temporary stress-induced mood disturbances and perceived fatigue in
healthy adults.

Keywords: Plasmalogen, Gamma-aminobutyric acid, psychological stress,
Randomized controlled trial, Fatigue and mood states
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