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Effect of CBEX-Dr-containing Drink on Physical Fatigue
in Healthy Volunteers
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ABSTRACT
Objectives CBEX-Dr is a chicken breast extract containing imidazole dipeptides developed
by Nippon Meat Packers, Inc. We investigated the effect of CBEX-Dr-containing drink on
physical fatigue in healthy volunteers.
Methods In a present double-blind, placebo—controlled, crossover trial, 20 healthy volun-
teers were randomized to oral CBEX-Dr or placebo administration for 29 days. No statistical
differences in age, gender or body mass index (BMI) were shown between the two groups.
Subjects took CBEX-Dr (imidazole dipeptides 400 mg) or placebo once a day for 29 days. As
a fatigue—inducing physical task, subjects performed workload trials on a cycle ergometer at
fixed workloads for 4 hours and then rested for 4 hours. We evaluated physical performance
by 10—second high power test and subjective sensation of fatigue by visual analogue scale.
Results Oral CBEX-Dr administration inhibited the decrease in physical performance and
attenuated fatigue sensation by physical load.
Conclusions CBEX-Dr is effective for the attenuation of fatigue and CBEX-Dr-containing
drink is one of the promising candidates for anti—fatigue food.
(Jpn Pharmacol Ther 2008 ; 36 : 199-212)
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o \ I:
(%) B LR 0.3+0.1 05402 0.4+0.1 0.240.1
) v oSER 77 & KR L1£0.4 2.0£0.5 1.6+0.5 1.640.4
(%) B LR 12403 1.840.5 17405 1.540.3
EE 77k Rt 7.1+0.3 7.5+0.5 6.8+0.5 7.0+0.4
(g/dL) WAL RE 71405 73+0.4 6.7+0.4 7.0+0.4
PAT I 77 2 X HE 4.4%0.2 4.6+0.3 4.2+0.2 42402
(g/dL) WA LR 44+0.3 46403 42402 43403
AG I 77 & Xt 1.6440.22 1.67+0.26 1.67+0.26 1.56+0.19

(L gesii 1.65+0.16 1.68+0.16 1.68+0.13 1.58+0.16

CPK VAETY 11359 151111 183203 1894235
(u/L) BB LR 10840 133454 1484105 1614148
AST 77 & Xt 21+7 23+9 22+9 21+10
(IU/L) WL 2046 2247 2248 206
ALT 77k X 22+13 24+14 22+14 22+14
(Iu/L) ¥ gig s 23+17 24+17 23+16 22415
LDH 77 & Rt 162+50 179+53 162+49 153+47
(u/L) B R 155428 167430 152427 145421
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&5 (07F)
w7 H =Xl T 4 A [l 4 R =R kA E|
ALP 75 Rt 199+52 202448 184+46 189444
(Iu/L) b5 gegic 192447 195+43 179440 18539
y -GTP 75 Rt 28+25 28+26 26424 2623
(Iu/L) BT 27498 2829 26427 2625
sLPFoy VAR i 0.66+0.14 0.66%0.15 ]** 0.63%0.14 ]** 0.70%£0.12 ]*
(mg/dL) s e 0.69£0.16 0.81£0.19 0.70£0.19 0.72£0.15
R 75 Rt 48+1.1 ]** 55+1.6 ]* 58+1.6 ]* 5.5+1.4
(mg/dL) WEER AT 53+13 6.0£1.6 6.1+1.7 5.8+15
Rz 75 Rt 12.1£3.4 12.7+3.4 14.1+3.6 12.0£3.5
(mg/dL) B R 12.4+29 12.9+35 14.14+4.0 12.6+3.5
g 75 % Rt 91+8 7249 126+18 8948
(mg/dL) 3 gegiia 90+6 7248 130+34 89+7
FUZ YRy R 75 Rt 80+36 66+33 47+21 57+16
(mg/dL) 4 gegiia 88+57 6740 47+22 61+20
SR G 75 Rt 0.32+0.16 1.58£0.35 0.07%0.07 0.47%0.15
(mEq/L) BB LR 0.33+0.12 1.544+0.47 0.1040.14 0.46+0.13
WAL ATFT—L 75 Rt 172+33 181+36 16031 167429
(mg/dL) 4 gegia 177432 183432 165+28 171£24
HDL 2L 250 —L 75 Rt 60£15 64+17 59+15 60+14
(mg/dL) R AR 63+17 65+15 61+14 63+13
IDL 2L A5 0 —L 75 Rt 104+30 109+33 96+30 95425
(mg/dL) R AR 105+25 108 +27 97+24 96+24
FRrYDL 75 Rt 141+1 140+1 1402 141+1
(mEq/L) 3 gy 141+1 140+1 14142 142+1
B L 75 Rt 4.2+0.3 41£03 3.8+0.3 4.0£02
(mEq/L) 3 gy 42403 41404 38403 42402
7a—)L 75 Rt 104+2 101+£2 103£2 105+1
(mEq/L) ¥4 gy 105+1 10142 10342 105+2
w7~ ok 77X 1 71197 956374 37+22 155+129
(pmol/L) iy giEd 55+36 9894540 39+23 128+92
7% b S 75 Rt 22426 238485 17+6 4129
(pmol/L) Vidiye gl 17+10 2534129 18+9 37+25
3-t Fu ¥k 77k Rt 50471 718+294 20+17 115+102
(pmol/L) R 39+30 7364415 21+16 92467
5 75 Rt 62+1.8 8.4+3.0 ]** 11.0£5.2 6.9+1.8
(mg/dL) i d et 7.84+2.9 7.3+2.3 10.6+4.7 6.0+1.6
ELE ViR 75 Rt 0.43%+0.15 ]* 0.43+0.13 ]* 0.8840.40 0.55+0.16
(mg/dL) i d et 0.51+0.16 0.394+0.11 0.87+0.37 0.47%0.13
aLF S — 77 e ’HE 15.3+6.6 20.5+8.7 9.3+4.4 10.8+5.6
(mg/dL) B RE 15.9+6.3 21.1+11.3 11.2+6.8 10.2+4.6
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137 Y6 H F=Rif: 0] A 4 R [Al18 4 WFEIE B H
ACTH 75 % Kl 26.0+13.5 71.2+63.3 13.5+7.8 17.8483
(pg/mL) i1 geg e 249+11.8 88.24+102.8 16.1£14.9 16.9+7.3
L-6 75 % Rl 2.17+3.05 5.43+3.25 3.37+2.79 1.96+1.88
(pg/mL) il et 1.54+1.27 5.72+4.64 3.45+3.32 1.51+1.40
TGF-B1 75 % Rl 243495 34.2+17.3 T 26.4+15.0 17.3414.0
(ng/mL) il et 22.8+16.4 26.1+14.6 22.2+15.6 17.9+16.9
TGF-52 75 % Rl 9.8+3.4 9.6+35 9.6+3.0 93+32
(ng/mL) il et 9.3+3.4 9.2+35 9.1+3.0 9.2+3.1
7 ANT XV 75 % R ND ND ND ND
(nmol/mL) il geg e 2.0+0.1 ND ND 21402
2LA=y 75 % R 118.74+28.9 99.4421.0 75.6419.0 102.9419.0
(nmol/mL) ol ges e 116.8+£33.4 103.8437.5 75.9+24.2 104.9+21.0
. 75 % R 110.3+15.1 93.0+15.3 7434110 114.94+10.4
(nmol/mL) il ges i 109.0+£17.6 97.84276 75.5+13.8 115.5+13.4
ARG XY 75w BB 48.1%6.5 40.8+8.6 404464 50.3+£5.7
(nmol/mL) ol ges e 47.9+8.8 415+11.3 402+7.9 514495
SNV 75 % R 31.8+16.7 29.0+13.4 1954145 32.4+18.1
(nmol/mL) il geg i 35.0+17.8 31.0+15.9 215+16.0 33.8+18.4
Sy Sy 751 R 552.2466.9 559.6-£97.9 443.6+64.7 569.1+61.5
(nmol/mL) bl geg i 574.7+90.3 564.5+118.0 442.5+65.1 580.1+96.3
oy 751 R 141.2+56.2 120.8-£46.4 100.7:£39.6 135.5£42.9
(nmol/mL) il geg i 143.5+49.6 123.9450.2 101.1436.7 134.84+37.0
sy 75w BB 219.7+40.8 177.0£32.5 164.734.4 215.2+34.8
(nmol/mL) il ges i 219.4+39.8 183.1454.0 164.7434.3 214.0+33.2
V= 75w R 332.5+84.5 257.7+76.3 290.8+61.3 322.8470.4
(nmol/mL) bl geg i 345.9490.7 249.7+68.7 287.2+82.0 32024758
Ny VAT 204.9+47.9 9229.8+54.9 176.1+32.1 187.9+34.7
(nmol/mL) i1 geg i 199.9451.4 230.0+49.2 176.2436.4 194.0+44.6
L ATy VAT 46.6+7.7 51.8+11.8 44,6186 46.9+8.4
(nmol/mL) ol geg i 465472 545+12.3 459492 163+8.1
XFF =y 75w BB 26.244.9 9235452 13.5+4.4 302445
(nmol/mL) o1 geg i 26.846.1 251493 13.945.4 312+46.1
4vatsy VALY 62.1+16.4 77.9421.9 44.3+10.6 57.64+10.5
(nmol/mL) i1 ges i 61.1+16.8 79.5+17.1 4484109 61.2+13.1
oAy 75 % R 11544255 143.8+352 79.5+18.2 108.0+20.7
(nmol/mL) b1 ges i 111.8426.3 146.6+30.1 80.6+23.2 111.2426.3
Fryy 75w BB 61.8£13.2 67.9+17.1 49.9410.4 61.2411.2
(nmol/mL) b1 ges i 6134145 66.2+15.8 489+113 61.1+13.7
AR I = 77 R 54.8+5.6 58.84+9.5 60.51+4.9 58.3%5.7
(nmol/mL) b1 ges i 543478 58.1+10.8 59.0+6.7 59.2+86
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137 YE H BBl Al 4 BRI A5 4 Wi[EH B H
L2FUy 75 & R 78.0+8.4 82.7+135 702485 82.0+9.3
(nmol/mL) 3 gy 77.2+8.1 82.7+165 68.8+10.4 81.7+9.9
DAY E 75 & R 53.9+10.6 452+11.9 53.847.2 54.1+8.7
(nmol/mL) Fd qgeyiid 55.849.4 474174 53.1+8.7 54.9+7.9
yoy FoRREE 172.0£32.0 174.8+40.1 133.7+23.0 179.4+28.7
(nmol/mL) Wbt 166.2+29.6 174.8+43.4 130.1+26.4 181.7+36.7
VUL = 75 & KR 90.1+19.8 8724223 59.5+15.3 85.1+11.4
(nmol/mL) Wikt 88.4+21.0 89.5+25.9 60.7+17.3 88.6118.7
G s e (20 HH) 7S5 RREE 2519243566  2420.8+414.4 1995012754  2493.7+291.3
(nmol/mL) il et 2539.3+337.8 2449.7+482.5 1990.7+327.5 2526.41388.8
T S ) 7 7R R 382.4%87.9 451.5+110.4 299.9+60.0 353.5+64.8
(nmol/mL) Wbt 372.8+92.7 456.194.6 301.7+70.0 366.4182.7
HEET S )W 75 REE 116.6+17.6 126.7+25.9 110.4+14.2 119.4+15.9
(nmol/mL) 1 geyid 115.6+20.5 124.4+25.8 107.9+17.7 120.4+21.6
U 75 & KR 43.8+7.1 54.612.6 44.6+53 40.9+5.7
(nmol/mL) bidimegie 43.6+85 57.6+12.2 45.6+7.5 40.8+6.5
BRI ALY ) —NT Iy 77N ND ND ND ND
(nmol/mL) P2 gegiis ND ND ND ND
L7 7SR RRE 43857111483  5653.711948.4  5467.0+1393.9  4302.7-£1190.0
(nmol/mL) WEERAEE 4453019933  5627.8+1505.5  5541.3+1657.0  4499.0+1231.0
ErFexsy7mny) v 70‘74271"%2 ND ND ND ND
(nmol/mL) bidrgegis ND ND ND ND
Frasy 75 & KR ND ND ND ND
(nmol/mL) bidrgegis ND ND ND ND
a-7 I ) TPV 77 R ND ND ND ND
(nmol/mL) idrgegis ND ND ND ND
A 75 & KR 31.4410.0 36.1+14.4 26.7+7.5 31.8+8.8
(nmol/mL) Wbt 32.1410.7 3784127 26.9+9.1 3234106
a-7 3 )RS 75 & KR 15.5+53 14.3+3.1 15.1+3.9 21.9+6.1
(nmol/mL) Vil et 15.4+3.8 15.0+£4.7 15.2£5.0 21.9+6.5
S A F A=Y 77 & R ND ND ND ND
(nmol/mL) id i gegis ND ND ND ND
SN S 77 R ND ND ND ND
(nmol/mL) idrgegis ND ND ND ND
B-F 5=y 75 & KR ND ND ND ND
(nmol/mL) Wbt 6.140.3 6.30.6 ND ND
B-7 32 ) 4 ki 75 & KR 44+1.1 44+1.1 41+03 41403
(nmol/mL) gt 4.3+0.9 4.3+0.7 41+0.4 41404
y-7 3 R 77 R ND ND ND ND
(nmol/mL) i gegis ND ND ND ND
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MY H BBl A 4 e [FfE 4 AfEH
)LV )—NT Iy 77 X R ND 6.3+£0.6 ND ND
(nmol/mL) F5d gega ND 6.2:0.4 ND ND
FESRAF YV 77 e " ND ND ND ND
(nmol/mL) b5 geg s ND ND ND ND
3-RFILERFT Y 75 Rt ND 4.1%0.3 ND 4.0£0.1
(nmol/mL) BB LT ND 4.140.2 4.0%0.2 41£02
1-AFLERFT 75 Rt 5.0£2.77, 55+34 7 45+1.7 43%1.07,
(nmol/mL) B R 75+3.9 244477 12.043.9 8.3+3.0
BNy 75 Rt ND ND ND ND
(nmol/mL) B R ND ND ND ND
Yz 75 Rt ND ND ND ND
(nmol/mL) B ARt ND ND ND ND
Ermxr YTy 77 R ND ND ND ND
(nmol/mL) R ARt ND ND ND ND
FL=F 75 Rt 44.1%12.0 47.0+16.8 39.4+10.3 38.8+7.9
(nmol/mL) BB 46.1+11.8 485+115 40.6+11.2 39.949.2
SR £ A HER 2 ND=Not detected
**5<0.01, *$<0.05

R 6 RIRE (4 BREENE)
At 4 IREfEHR IR 4 IREfE 2l
Nl v PN/ 2L TSy 7 7R z%iamj 3.53+0.73 0.5140.41
%k
(ng/mg) WERAEE 2394050 3.11+0.68 0.6740.58
RENZY U/ LT F oy VAR i &MiL%] 3.77+1.01 ] 0.19+0.73
* %k *
(11g/mg) WEARE 2684072 3.13+0.80 0.51+0.61
8-OHAG/Z L 79 = 77 AE 9.52+2.32 13.46+5.36 4%i&%]
*
(1g/mg) bird ey isa 8.63+2.04 11.62+4.55 2.79+5.25
8- AV TS2Y v/ rLFFy 77N nwmtu&_zxm&ﬂaw] 59.69+45.91
k%
(11g/mg) WEBRARE  154.56+142.63  195.93+53.73 47.24+43.11
Sl £ EHE AR 22

50,01, *p<0.05

il 9 223, HEKI AT 5 —=< v ZADLEENR DMK
REbbET, KEBOPULITNRZ & 58 < SFF
TrbDEEZLND,

SRR AMIDIK 8-4 VY 77 X5 v B LW
8-OHdG D ERDHZE M B grERt L 77 %
FREEDHETHAS NI IRTD 8-A Y T T AL~
B LU 8-OHAG 13 iEERFE I X 2 MLk 2 Sk
L, EENOBALA L ZADIREEL %2 254 F ~—
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H—Tdb 51920 SHEBI I AR R E % 21T,
S DA E 75 2 EDHIS LTV 32, CBEX-
Dr fi &N & EN A S = VP RTF FT
HHEZHN) P VBBIOT R vidbiB LR 2 A
L, WPEEEERIC X 2 ARG5S IS0 T 2 IRFEF ] 2 FF
582D - %7 CBEX-Dr BUAACRHC X b ks fiith
DANI > rvELOT VR VIRENER
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HRI A7 4 —< v 2 L ORICIEDOHBI b FED & 1
B Lo T, ABHIEENEA 25—
WP XTF Fo3b OHBLEIC X > T, $UIEIT%)
ERFEBL -t E2 505,

PBRARREE 7 7 v RREL IR L €, BiREE AT
DA T T TGF-B1 B £ O TGF-B2 DHEZET
WAL NI, TGF-B 1%, EHDNA A ~v—H—DH]
BEMERIER SN TE LY, bbbz T X —
8 —%& o7 B R EEARSE T T2 s Ofid b
"HT2Z L bHERL TS, 4lAl, CBEX-Dr filé&
BT D TGF-B DHEB IR T X, REKELDOYIIETT
WIRE LT3 b0t EILONS,

PeER AR 7 7 v AR L IR L C, B IREE AL
DEMFTIRPDFENZY VIBEB L UOANZ LV
FNBOEERE T 2B 7, EHFE, MR
DBETEEIRREICH b, Wi, IR,
JEAROBEEE 2SRRI L, BN 7 v 2%
MUZIREEICH 2 2 L SN Tw 3D, FEAN
ZY VBB IOy TFUBIE AT a— LT S
Y ORBREITH D, RIEMpRENBRIES) O IREE
ThERT 2% 2 L5, CBEX-Dr LA ERHERRIC
K DIEFHDREML, ZOREE, BB EEE))
BED, FENZYUBBIUOANZ LY FIBO
KFBRDontELIoNS,

HABE A2 DED % TRIIEST % b 20 O fits
FHRRET B AMREI ISR 2 REE R E A & O
WREHIT AT A B9 4~ 20 Cld, SRR 7 1 —= v
2 (10 BEANAL 7 =5 2+ H B\ PWC 7 A
)T OIflE & O VAS 12 X 25797 1 b H ORI
Z TEEIHMEEH, &L, 77 kR LML THEHE
ICEE (p<0.05) TH - EAIC THiIEH e
AR E Ll L 2iARRER IR EZG L Tw b
LHET B, LEDTWV S, AFZEICE VT,
CBEX-Dr Fi&#kE (60 mL/day) EHUC X - T 10
BENA T —F AR E VAS IZBWT 7 7RI
U CHERHAIICH B 2 TR DR S 1z,
X5, A FIAL I2BWT TZ2ofhodHiiEH |
ZhiFointTnd TGF-B RPNV = v TIILE
B W THIGHNAEEIIR S N,

PLEX Y, kB icxf L, CBEX-Dr FiAfK
Bt%Z 60 mL/day T 4 ARHERT 2 2 & T, S/
BRI D AEERRAE T DI & X O 97k R DK

53

AR D &, AREEIDSRIRIEE ST 2 & U 5 ANIZE
L7-BMTHEIEBHSLIIES T,

i
#

CBEX-Dr BL& BN 4 EREEEE O 4 RFE SR
EEAMDSEFE T IZB VT, BRI 7 4+ —< R
DAR T INHIEH & K Q97 & A DRI EH D32 5
n, PUEIIRIIR S, Z DIERBET AR
ICEENDA Y =PRI F FbOPiLiE
k26D TH 2 EHEMIL 9 5, CBEX-Dr iléy
EHI AR 2 & 2 NICE L 2B TH 5 &
Zz e,

(B8] (DR AEREEF OANZEEL T, AR
BN EE0E LG oBRIcE# ez LT, 54,
257 D AT T 1 ) % AR SG RIS TIRST &R
BT 25T - MR A A =R L L Z OB T 20198, @
WIRBE DR, GBI 21 [H#D COE 7'a 75 & T
IRIFFEBE R DT DT 7V — 7 DRk E X RO
PUBE SN I DB FE 1 S 1 < 72 & o e HAE S 29 2
IO L E T,
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TRV 57 2 fE b 7 WV B 2 TR & T B RIS ISR
T 2 RE RN B DRI A A K74 >~ HARH
4% 2008.

SER G| A 2 R T 4 NI R 4 IRRIRR: Aerhid
MR 75 v REE 67+8 73+9 79+12 79+11 7249
(bpm) BB ARE 6711 7449 8012 8010 70+9
IGEHIE 77 R 104£8 103+6 103+9 101+8 104+7
(mmHg) WERARE 10449 103+9 101£9 10010 10410
PREHIME 77 AR 63£7 58+6 57+5 56+7 61%6
(mmHg) WA 62+6 59+6 56+6 5747 60+8
g 77k 359403 35.8+0.3 35.8+0.3 36.1+0.2 36.2+0.2
(C) R ERE 359104 35.8+0.3 35.8+0.5 36.1+0.3 36.1+0.3
S 75X 61.3+104 61.4410.5 61.31+10.5 61.74+10.6 61.1+10.4
(kg) wERARE 6151109 61.5+10.9 61.6+10.9 62.0£11.0 61.2+10.7
S 4 R 2



