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ABSTRACT

The purpose of this study was to investigate the effects of long-term creatine (Cr)

supplementation on the aerobic capacity, repeated high-intensity exercise performance and
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muscle mass. Ten decathlon athletes were divided into Cr (n=5) and placebo (P, n=5)
groups. The Cr group was orally administered 20g Cr monohydrate (Cr.H,0) per day for 6
days followed by 4g per day for 7 weeks. The P group was administered the same amount of
glucose polymer. No apparent difference in training quality or quantity was seen between the
Cr and P groups. After supplementation, the phosphocreatine (PCr) concentration of the
quadriceps muscle increased by 20% in the Cr group (P<0.01) but did not change in the P
group. The time constant of PCr recovery after moderate exercise inside a magnetic resonance
scanner was not altered by supplementation in either group. After supplementation, the Cr
group maintained a higher PCr concentration and intracellular pH during high-intensity
exercise and recovery than those before supplementation (P<0.05) . Maximal oxygen uptake
determined by treadmill running did not change in either group. In three bouts of 30 maximal
isokinetic knee extension, peak torque production in the Cr group was greater during the latter
10 or 20 contractions of all bouts when compared with the corresponding measurements made
before ingestion. Muscle cross-sectional area of the thigh increased in the Cr group during
supplementation (P<0.05) , whereas no change was found in the P group. These results
suggest that relative long-term Cr supplementation does not enhance general or local aerobic
capacity. In addition, these findings confirm that Cr ingestion improves repeated high-intensity
exercise performance and promotes muscle hypertrophy.

BXUREED, BRETED S LD EHWPCriftE &
HMRZPIpH ZffERF L 72 (P<0.05). FL w FINWGE

£ B

AutZEO BE, RBMICHLZZE7 VT F >

(Cr) EEPAHBRENRED, RVELTDONLE

BREERI O T 4 — < Y AB L UHAREICRIZT
HEAHARLILTHol. 10 ADRBHFE
FRCE (0=5) £7F5LFK (P) B (0=5) &%
FHN, Cr#Eid 1 H 20g @ Cr monohydrate
(Cr.H,0) #6 M, Z0H7AMIE1H4gD
CrH,0 # L 7. PEEIFARDZ NV a— 2K
v—2BRL PV OB LRIICH
LPHOMICHI R EZRIIALON o7, B
%, CHCRRKBRNEHOZ VT F Y YRR
BEDS20% (P<0.01) F THILAAS, PHETIIE
fEL %o 7. BRILBAF v FNTORHEE
B0 PCrnlfE Ok ER I, WREE BB L -
TEILL e o7z, B, CrBfid s Es)

Ty P AR—-YEE Vol. 20

X D E SN KBRFRIGR I EE & b 2L
LZdrotz. 3y b 30 EERO AL TR
HEERIZBWT, CrEICBITAE—2 PV
X, TXToOxy bOBEF 108 £ 721320 H
O, BIRTOMBE B L TL W EEZRL
7z, CrEEORBRIBAH AR BTE RN Cr BEL I8N
L72%% (P<0.05), PEETIIELSRBOD HNldo
7. ThOOFRIT, WERHELEO CrEIUX
BN, RN AREENES 2L
BV EZRBLTWS, E5IIZARFETIE,
CriBRAH R LIThN 2 mEEERI D /%7 +
-V ARMLEE, ZLT, HEKZRES R
BT L EHERLT. |



—128 —

&

o

ﬁﬁ,%zﬁ~v@5@~ﬁ%¥®ﬁ?#70
AVPELTZVLTF Y (Cr) OB EAITT
bITwa. LT, 1992412 Harris et al.l?) 7%
CrEEIZXVHOCTERENHIMT A & 2R
LTHhS, ZOEKHRHRELALS LOHES
COMEEITObhTEL., ZhbDHEDOH
70 % i, CriBEUC & b MR - B OES)
YR LTI &) BB/ T 3 —< v A5
ETBIEIRENTWED, OB TIIEIE
ZROEVHDbHY, BRI —HLIREFE
HNTWE DI TRV,

—7, HAMRERIICRIZY Cri8BO%R %M
R7FRTIE, RRERFENE CRANES H D
HEAAE, €L THARER ST+ - Y AL
B Cr BRI HEE RIZE RV EATRERTY
52461130 U LRAS, ThbOEICBIT
5CriEfUiRiZ4—6 HEITH b, HRIERERE
LG OBLREERT M SO - HANGE) 2 UE
FTHCEMPMSET X L ELZONS, T2, Cr
BRI TER b L — = 7 &7 ZBICEA
WREN DS E D X ) LB EZT 5 0% R
RIEA SRR,

SHICHEATIE, HH PV —=V ZHHHIZ
CriBRZIThE/2hA, CrEWEZITHLEVEDY

bGP X WS EASR S LT B 2021.38.39)

ZHUE, CrOBET BT Ny BARIREER 19
WCEDBRARPECLHERTHLLEZLONTW
L. L Lid6, HAMmes 83 L —

SV EABIERE, EENIC, BB
L-RFEIRIE & A £ 20,

Z ZTHRFRERTIE, EcES L -2
2170 TV B EBFIRESEETICSAM O Cr
BN Z2THEAZLICLY, BB LULHEOH
ARIBENRED LD KBNS 20D RE5T L
RHBE L. 512, CriBNUATHER sk
EEO/NT + = VR, WAHTI, € LT
HEICED L) ZEBELRIZTTOPOIRIEL 72,

1. 5 &

PARE I RFORELHEEEICHTE L, B
EMETABFEEINLETH-7. TAHD
WkE B R, AE, EEREOFEPRRIC %
587 VLT FER (Cr) B (0=5) BT
77 L ARER (P) B (n=5) O2BIIHT (F
1). HESB X CHIRHRIEGENIRIET (TBF-102,
TANITAAES) % FWCllE L7z, @8REIcx
LTERIZE o TE LB LERMEZ EEIEEICX
DHHEL, ERSMOREZBF:.

AEFFEOBAVAMIZ 8 HEMTH Y, RKWD6H
Mazo—71 > 78, f7HEMZHEREE L.
O—74 Y7, Criicid 1| 5g, 1H4Mm,
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1 Descriptive characteristics of the placebo (P,n=5) and creatine
(Cr, n=5) groups before and after supplementation
. P group Cr group

Yacibie | Before | After Before After
Age (yr) 20.1 + 0.8 - 21111 -
Height (cm) 178.0 £+ 4.3 — 179.0 £ 4.1 -
Body weight (kg) 753 £ 8.1 754+ 8.6 702 £ 49 TL7E39*
Body fat (%) 112+ 1.9 1.0+ 1.8 9.5+ 0.7 10.6 £ 0.7 *
Decathlon best record | 6282 + 536 = 6278 % 541 -

Values are means &= SD. *P<0.05 vs. before supplementation
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2 Muscle phosphocreatine (PCr) and inorganic phosphate (Pi) concentrations and intracellular pH measured
by 3'P MRS in the placebo (P ,n=5) and creatine (Cr,n=5) groups before and after supplementation

. P group Cr group
Variable Before After Before After
(mmol/kg wet weight)
PCr 252+09 249+0.9 2477 +28 205+ 18 %1
Pi 3.0+07 28+05 29+04 2.7EQ7
pH 7.02+£0.01] 7.02+0.02 7.03 £0.02 7.05 £ 0.01

Values are means = SD. * P<0.01 vs. before supplementation,

TP<0.01 vs. P group
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0 I 2 3 4 5 6 7 8 9 10 1
Time (min)
X1 Phosphocreatine (PCr) concentration in the quadriceps muscle during
repeated high-intensity exercise before (O) and after (@) 8 weeks of
placebo (upper) and creatine (lower) supplementation. Values are
means = SD. *P<0.03, ¥ P<0.01 vs. before supplementation
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#+ 3  Cross-sectional area of muscle, fat and thigh in the placebo (P, n=5)
and creatine (Cr, n=5) groups before and after supplementation

2 Intracellular pH in the quadriceps muscle during repeated high-intensity
exercise before (O) and after (@) 8 weeks of placebo (upper) and
creatine (lower) supplementation. Values are means % SD. *P<0.05,

T P<0.01 vs, before supplementation

AAEWTTRREAEREI L D 1.9% A E (P<0.05) I
BT L7z,

. L P group Cr group
Site Before After Before After
QF 872+ 16.8 86.3 + 14.6 80.6 +5.5 873+55%*
All muscle 179.5 £ 25.3 1772£243 | 1585+ 104 1669 +4.6 *
Fat 551+ 7.2 528+73% | 486+4.8 543+ 84
Thigh 241.7 £27.0 237.1 +£26.4 *| 2147 +132 2287+ 88 *

Values are means = SD in cm?. QF, quadriceps femoris muscle,
* P<0.05 vs. before supplementation
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Maximal oxygen uptake (ml/kg/min)
3
T

Before After Before  After
P group . Cr group

X3 Maximal oxygen uptake in placebo (P) and creatine
(Cr) groups before and after supplementation.
Values are means = SD
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4  Peak torque in the placebo (P,n=5) and creatine
(Cr,n=5) groups before and aftrer supplementation

Angular P group Cr group
velocity (" /s) | Before | After Before | After
60 243 +27 |235+36 | 237+ 22 |257 +22*
180 166 £21 (163 £26 | 173 =14 1180+ 16
300 123+ 14 118 £ 18 | 120+ 19 | 129+ 15

Values are means == SD in Nm.
* P<0.05 vs. before supplementation
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Torque (Nm)

Torque (Nm)

190 1
180 A
170 J
160 -
150 1
1404 8
130 1
120 A
110
100 A

Bout 1

190 7
180 1
170 1
160
150 1
140
130 7
120 1
110 1
100 1

1

90

Torque (Nm)

Torque (Nm)

Bout 2

180
170 -
160
150 -
140
130 4
120 A
110
100 4
90

Torque (Nm)

Torque (Nm)

170 1
160 1
150 +
140 1
130 1
12'[)'J
110 A
100

90

80 1

Bout 3

70

170 4
160
150 A
140 4
130 ~
120 +
110 +
100 A

90 4

80 +

70

5 10 15 20 25

Contractions

X4 Peak torque production of the maximal knee extension exercise during three bouts of 30 contraction before () and after (@) 8 weeks of placebo (upper)
and creatine (lower) supplementation. Values are means & SD. T denotes a significant difference in total peak torque production during contractions 1-30,
when comparing before with after. — * — below the torque profile indicates a significant difference in individual sections of the profile corresponding to
contractions 1-10, 11-20 and 21-30, when comparing before with after. *P<0.05, **P<0.01
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