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Improvement Effect of Wheat Glutamine-containing Peptides
on Fatigue in Healthy Volunteers after Exercise Stress

—A Randomized, Double-blind, Placebo—controlled, Crossover Comparative Study—
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ABSTRACT
Objectives This study aimed to evaluate the effect of wheat glutamine-containingpeptides on
the fatigue after exercise, using a randomized, double-blind, placebo-controlled, crossover
comparative method.
Methods Twenty healthy volunteers ranging in age from 20 to 65 received glutamine-rich
peptides (not less than 4.2 g) or a placebo daily for 8 days. Participants performed an exercise
using a bicycle ergometer for 60 min, just before and 8th day during the intake period. The
visual analogue scale (VAS) for fatigue feeling, the rating of perceived exertion (RPE) and
the profile of mood states (POMS) were recorded before and after the exercise. What is more,
the blood levels of TGF-f, CK, glutamine and branched-chain amino acids (BCAA) were
measured after the exercise.
Results  Although there were no significant differences between groups in the VAS, RPE,
POMS and the blood-CK level, the blood-TGF-f level in the test group was significantly
lower than those of the placebo group after the intake period. In addition, the blood levels of
glutamine and BCAA in the test group were significantly higher than those of the placebo
group after the intake period. Concerning participants equipped with high endurance, the VAS
for fatigue feeling after their exercises for 60 min significantly improved compared to that of
the placebo group after the intake period.
Conclusions The intake of wheat glutamine-containing peptides were demonstrated to reveal
improvement effects of the fatigue feeling after exercise stress. (UMIN000038134)
(Jpn Pharmacol Ther 2020 ; 48 : 1447-60)

KEY WORDS Wheat glutamine—peptides, Fatigue after exercise, TGF- [}, Visual analog
scale
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= 4 EENEEAE
TE B £ fnf
HH i TERT H% TERT H%
2k (n=17) B (n=14)
. BIET  9.4%04 14.9+0.6 9.2+0.5 15.4%+0.6
=1
T BRI pppgs 91404 142405 89+04  14.4+0.5%*
A T 8.7+04 15.6%0.5 8.6+0.5  159+06
ANESHIIT s 91104 14.9+0.6 89+0.5  153%0.7

il £ B
*P<0.05 (FBHLAT & @ LK)
#P<0.05 (RTEMMEEE OLLER)

0.86).

1) JE97% VAS

BB IBE X OO BB X D, EEET
& Hle U COE B £ AR O R 20 0% 57 [ AYH T I
KT L7, 7, oEaMERuc kb, BHGEE
g U CHE B AT 30 2082 & 60 73 5% DRI 72 9% 57
&, ADA, B X OEE)E S H O A 2%
FEDHEIART L7z, BEGTHC B 2 B O Mg
T, PEBRA AR A L i L <, B
fiif 30 TR DR DA (P=0.045) 3 B % AKMH
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Bt B X b, T & i LT TGF-4
DEREICHA L, Gln, f&BCAA, Leu, Ile 3G
WHII L 72, SRS MERUC X D, BT E R L
TASTHERICHA L7z, BERICE T 2Dk
BT, BRBR A IO IR A e & LR L ¢, TGF-
B (P=0.027) B"HE % &fti% 77 L, Gln (P<0.01),
& BCAA (P<0.01), Val (P<0.01), Leu (P<
0.01), Tle (P<0.01) PERELZEMEZRLZ (R3-
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& 5 POMS
S B £ 1]
HH pedir [I=G] 60 734 TE i 60 7%
2 (n=17) B (n=14)
HIET 42.8+1.6 404+1.2 415+1.6 40.0%+1.3
B A B8

B 41612 39.24+0.9 415+13 38.440.8
EHET 43.9+1.8 41.3+1.2 441422 40.8+1.4

Xof A .
R s 412412 398+10 414414  399+12

BHET 45.1£1.6 422412 44.44+1.9 41.7+1.4

Y- (AH)

00 5 i )
B4 (CB) BRI poye 43814 417511 431%16 413%12
e gy PR 446116 438E15  442E19 433416
PRSI s 441417 419+16 439420 422419
. EHGT 445+1.2 43.4+12 443+14 433+1.3

wEARE
. s BIE 454*14 439+1.1 44.0+1.3 429+1.1
#1552 (DD) BHET 44.1E1.1 434+1.0 459+1.7 44.0+1.3
T d+1. 4+1. 9+1. 0*1.

HIE 4411101 434+12 447+13 43.6+1.4

L TBEET 425417 42.8%15 41920  434=£17

B R i )
B 419+14 428+1.3 41.6*=1.6 434+15
HHGHT 42.8+1.7 452+1.4 43.6+1.9 46.2+15

B 40.6+1.5 41.8+1.6™  41.1+18 429+1.7*
HHGT  43.9+2.1 389+14 43.0%£2.5 38.6+1.7

W -SRI (FI)
R £ A

B e e .
SHTE (TA) BRRAI s 430520 378+13 419425 369+14
- . BHGET 43619  392+1.6 438+23  388%*19
XA

HEE 409+1.7 37.6+14 40.6+1.9 37.5+1.5

BHET 51.6+£2.0 50.1%3.0 495+1.9 49.1+3.5
HHE  49.0£24*F 48.7+2.6 46.9+23%  47.6%3.0
EHGT 52.5+2.1 52.8+2.3 50.4+2.1 50.1%+2.1

KR £ .
W mmss 512425 0 499425 484424 47.6%26

i3 wednyid
THER-TE7 (VA)

BHGET 51.5+22 48.1%£2.5 50.1+2.5 474426
I 49.1£22% 459425 46.9+£22%* 445+27
BIET 51.9+1.9 495+25 50.1£1.9 472424
HHEGE 47.6+£2.1%% 46.5+23™F 458+£23*% 444+23*F

EHGET  43.0£1.5 41.1+14 42.6+1.8 41.2+1.7

B A A
Kir (F)
R £ A

g 55 £ o R p
ke S BERREH s 425412 408410 424115  406+12
REWTIAR (TMD) BHET 43.0£1.8 41.8+1.1 438+22 423+1.3
sy B ESH 8+1. 842, 3E1.

HHE 414£14 404+1.3 423+1.6 413+1.4

Sl £ e e
*P<0.05, **P<0.01 (FEHHETE D)

1, 3-2), 4) POMS
3) B ES R BeBR A B X OO AR IBIUC X D, BT
HAB XU TERAZREERI N ok &g L GESH A fERT O KiF (F) A3 7056
(&4, RIER N L %, #eBfiiBauc X b, ST & g

L GHEEIEMIERTOIER-E/ (VA) DA a7»HE
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£ 6-1 EHEVAS : BRI (BiH)

i an JEH ) 4 fiif
= HA n
TE i [ 30 4% 60 3% HH
" BT 16.6+3.5 622+57  394+48  309+52 26.1+54
1
SRR (mm) BEEE 14 e 13503 1F 520458%F 301452 200450  205+3.8
M 2 lmm s
S mEe 14 CUMET 172£32 668E55 - S0.1E5.1 0 419%62 285167
AR HH% 19.6£3.8  56.5£5.1%* 40.1%£5.1*%  33.9+50 22.8+5.0
kg 14 DOMHT 10531 468478 355%50  264%39  25.1%54
GO (mm) R B 107£3.0 475160 321439  223+42 213+46
R mm RN
o a4 DOMIT 116£34 510463 44957 - 356+63 288466
it HEG%  154+43  44.6+67  323+49%F 240+44% 203£53
BERETE 14 HHET 15.0+29 543+6.7 40.2+4.8 30.8+55 27.2+52
P (mm) S IR 13.942.8° 48.1+54  362%5.1  292%53  23.6%4.6
- S 14 FUET 155436 527463 494459 404+59 280465
st BN 21.1+£4.0 49.6+5.1  39.6+48 337252 21.5+49
SR it + e
*P<0.05, **P<0.01 (BHETE O LB
*p<0.05 IR SEE L o i)
£ 62 EHE VAS : BRSER (BEIAHE)
_ o HD) 4 fif
HE n
A [ 30 08 60 778 HH
BEREEE 4 BHGET 23.0£5.0 54.6%11.3 43.0+7.7 36.0%6.5 21.1%£7.4
SR (mm) R HEH% 150173 473£10.5 29.6+7.8% 17.5+8.3%* 17.5+8.1
a S 4 DU 229065 668+10 47.0444 330459 29.8+11.9
st BEGS 245176 53.0+73 338482 29.8+6.9 228487
. " BHEGET 17.0£69 474+139 39.0+104 28.0+7.2 19.8+8.1
1
GHOR% (mm) BOREEAAIE 4 s 150473 4184139 270486  15.0+87%%  155+77
IR mm S
KA 4 BT 15.8+6.5 585+74  46.6+24  263+93 32.1+14.3
Bt BH% 23.8+85  403%14.1 313+8.6 269+74 20.5+9.1
BEREEE 4 BHGET 18.5£5.7% 560124 413+7.6 29.6%6.5 20.9+7.1
BEIE (mm) S B 145173 393+86 23.8+7.0  16.0%8.1"*  17.0+8.1
BV (mm N
e 4 DONET 143£63  56.5+52  423+74  33.0+64 29.6+12.8
Bt HE 260+82 420+12.5 333472  31.0£6.8 22.5+9.0

PPl 4 AR e
*P<0.05 (BHLGHT & D L)
#P<0.05, #P<0.01 CRHEAREEE o L)

IR T L7z, W AMEBRIC XD, BT E g
L CHEBIET 60 0% O - LS (FI), TE5-IG
71 (VA), Kbf (F) DR a7 PERIET L, B
Mol Tk, BELZIHERI NG » -7 (KRS,

5) JERlfEpT

JE I VAS 12D W T, B3 2 @il figtr ¢
1E, BEBRAMIEIE X OO RAeMEIIC XD, B
A & Pl U -CREB) B IE 5 O 2RI 72 57 G 3
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(P<0.01) PEEREMEZR L, £, BEGEIC
BWLCiE, g & g LT, E
FAMERT ORI (P=0.026) 23H &2 E %z 5w
L7 (R6-2),

MR I 2T, BT 2 R,
BB A IEIUC X D, BEET & R U C TGF-B 23
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WL 7, BERICE T 2RO TR, Pke
dn A L OR BEA E & B L, TGF-B (P=0.022)
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BRI TN 2 Rl <%, FEERHtiE H
WKOWTHNE KO cHEE L Z 3RS
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FRDEBNRIEL IOV T, BT 2 IR
TlE, WERAMERIC XD, EEHGTE Mg U COEs)
BMERD A a7 BERICET L, BERICET
2B O LRSI, BB A S 3 ON HE A e & Lhiig
LC, #HEAMEZDZ 27 (P=0.048) EEXL
Bz R L7 (R4),

POMS (22T, BY:ICHT 2 J@RlfghT <1, #
BB X OO miBRGC kb, BHETE
i L CGHEBIAMER O KL (F) DR a7 HEEIC
KR U7, SRaiERIC X, EHGETE L <
B E M ERTOIEK-IES (VA) DA a7 HERIC
TR U7, e ERIC XD, BEHGTE gL <
B 60 ORI -E S (FI), Kif (F) @
AAT7BERIAET L, Boki T, 5%
R I NI o (RS),

3 REMFHME

HEGHE I, gt cIx 34 3R, Mg
BREECIZ 14 (L) 1o, B WNTER, ZRE
% EDHERRDMHER I D, HBRETEMIC X
DB & OREBRIE R L LW SN, F
72, BIERIZHER S N o7z,

m # =

BRI, EEAZNSRE L, NEHEI L
Y I UERRTF FOBIUC X % #B i O S7
BRI %, 77 RAE T vy AL EE RS
0 R — N — HGRER 1 K > TRERT L 72,

RSB RS E L TNERR VY 2 &
EXR7FFREREES LT, EBIGTE X O
MBI E i L, SEE A E R O Lk TGF- B %%
AR L, Ifih7 2 /8 (Gln, ¥ BCAA, Leu,
lle) VERICHIINL 72, 72, NIEAMIBE &
L, Ifith7 2 78 (Val) 25EEICHML 72, EEE
filitc>wCid, HHGET & iR L, SEE A ER O 2
I 97 DS BITAR T L 7223, Wi miB e
DHBLR 2GRS N o T, EBIFRIT DR E,
BHEICBOTIE, MNEHRINVY S VERRXTFF
BRI XD, BEGETE X ORISR & L,
SHEH A E & D i TGF- 4 23 &I L, I
7 3/ (8 BCAA, Val, Leu, Ile) 23R ICHEN
L, FEESRENGRICGET L, 7, KIF
ABIE L, 17 2 /7 (Gln) 2YHEIC
WMLz, 51, EBRANEICBWTIE, /NEH
RKINE I vERRTF FERUC KD, BEHTE X
O A A & Pl L, SEEh BT 60 20 o i
72 3 570K, RO A, BRENERIET L%,
L7237, NEHEKINVY 2 VvEFERXTF FDE
I, SEBE AT DI TGF- O, Ik 7 2
/1 (Gln, # BCAA, Val, Leu, Ile) OINICH
BITH DI ENRIN, X oI BB AEY KRR
T B AR S e,

TGF-B (%, P MO REZHET 220D
FHEEE O—o> & i, BEUHREI% O fE 0 2P
I A OAMIC X 2IEDOZIC K - THHHE S
NpWR T FETIT, MEERACE T B EE) A
Bt TGF- 4 OZEALIZOWT, B EEANE
A Y=V RPFFEERTS5Z LD,
XA AR & Ll LT, SRR A 4 R o
TGF-f,, [IfEHH 4 RifE#% D TGF- B, pE B Kfid %
AL, EHELRIMH I N EBHEIATY
22, Fi, 24 W ORIHEE IS L 7 BT R
YT =0, NERKINY S VEERTF N EE
BNET VT VMRS Z 1 IR Z L3 g9

1457




Jpn Pharmacol Ther (3EPEE1A¥E) vol. 48 no.8 2020

BT A2 ik, BT 12KHEFRICEVT,
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AL, EITREEEENIHAFTE 5 Z EiE I N T
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BCAAIC K> THIflE N2 2 L WMEINTE
D2 flE A D BCAA Z BT 2 2 & ¢l
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