— 154~

V7 F VRO P EBEERNT xr -7V X
i X823 X H =X LADBHIZONTORG

KRREHKE FE & B T
M E 3
WGy A A
H RKER
Wo® AT

(GtFEFFEE)

e A
H o H H

Effects of Oral Creatine Supplementation on Muscle Performance
with High-Intensity Exercise

Yuko Kuro.sawa, Takafumi Hamaoka,
Kazuki Esaki, Ryotaro Kime,
Toshiyuki Homma
Department of Preventive Medicine and
Public Health, Tokyo Medical University

ABSTRACT

The purpose of this study was to examine the effects of oral creatine supplementation
on muscle energy metabolism during high-intensity dynamic exercise. Twelve healthy
male subjects [age = 23.2 = 0.6 yrs ; height=173.9 + 1.0 cm ; weight = 69.5 +1.5 kg
(Mean + SE)] performed high-intensity dynamic handgrip exercise inside a 3!P
magnetic resonance system with near infrared spectroscopy before and after
supplementation with 30 g of creatine monohydrate (Cr) or placebo per day for 14 days.
Exercise protocol used was 40 % of maximum voluntary contraction, 10-second maximal
dynamic handgrip effort. Cr supplementation produced a 11.9 +2.8 % increase in the
resting muscle phosphocreatine (PCr)/ 3 -ATP ratio and a 15.3 4.8 % increase in
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mean power during a 10-s maximal effort dynamic handgrip exercise, while the placebo

did not change significantly. Following Cr supplementation, PCr degradation during a

10-s maximal effort exercise tends to be greater. There were no significant differences

for both the change in muscle pH and the rate of deoxygenation during exercise between

pre- and post-Cr supplementation and between pre- and post-placebo treatment. The

results suggest that Cr supplementation enhanced performance of a 10-s maximal effort

exercise and, furthermore, improved PCr degradation during high-intensity exercise,

possibly because of the muscle PCr increase at rest.
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# 1 Characteristics of the subjects before and after creatine (Cr) supplementation and placebe treatment

Placebo Creatine
Before After Before | After

Age (yrs.) 233+1.2 23.1%0.5

Body Height (cm) 1752+1.3 175.0+ 1.3 1728+ 1.4 1727+ 1.4
Body Weight (kg) 68.5+0.7 68.6 0.9 704+28 70.5+2.8
Body Mass Index 223%0.3 22504 235%0.6 23.6%0.6
Forearm Circumference (cm) 26.8+£0.2 26.81+0.2 26.5%0.5 26.5%0.5
Grip Strength (kg) 53.5%1.5 523+ 1.6 50.5+3.1 50.2%3.6

Values are means + SE. Values are given before and after Cr supplementaion or placebo treatment for 14 days
(6 X 5g/day). There are no significant differences before and after Cr supplementation or placebo treatment.
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#F 2 Mean power output before and after creatine (Cr)
supplementation and placebo treatment.

[Watt]
Subject Placebo Creatine
No. Before After Before After
1 11.3 11.6 10.2 104
2 6.9 6.9 52 5.7
3 11.3 104 10.5 12.7
4 6.8 7.5 14.4 17.1
5 7.3 73 6.3 6.8
6 12.0 11.2 6.5 8.7
Mean 9.3 9.2 8.9 10.2#*
SE 1.0 0.9 1.4 1.7
A% -0.3% +15.3%

Values are given before and after Cr supplementation or
placebo treatment for 14 days (6 X 5g/day). Exercise
protocol of mean power measurement used in this study
was a dynamic grip exercise, average work output of 10-
seconds maximal effort for 40 % of MVC.

. #*p<0.03, significant difference between before and after Cr
supplementation.
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[1Before
B After

PCr/ B -ATP ratio

Placebo Creatine

1 Resting phosphocreatine (PCr),~ 2 -ATP ratio of
forearm muscles measured by magnetic resonance

spectroscopy before () and after () placebo (Placebo,
n=6) and creatine supplementation (Creatine, n=6) for 14

days.Values are means + SE.
**P<0.01, significant difference before and after creatine

supplementation.
NS, no significant difference before and after placebo treatment.
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B2 Change in forearm muscle phosphocreatine
(PCr),/ B -ATP ratio during dynamic handgrip
exercise with 10-s maximal effort measured by

magnetic resonance spectroscopy before (QO) and
after (@) placebo treatment for 14 days.

Values are means + SE.
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43 Change in forearm muscle phosphocreatine
(PCr),/ g -ATP ratio during dynamic handgrip exercise
with 10-s maximal effort measured by magnetic
resonance spectroscopy before () and after (@) creatine
supplementation for 14 days.

Values are means + SE.

**P<0.01, significant difference before and after creatine

supplementation.
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4 Change in forearm muscle pH during dynamic
handgrip exercise with 10-s maximal effort measured by
magnetic resonance spectroscopy before (O) and after (@)
placebo treatment for 14 days.

Values are means & SE.
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5 Change in forearm muscle pH during dynamic
handgrip exercise with 10-s maximal effort measured by
magnetic resonance spectroscopy before (O) and after (@)
creatine supplementation for 14 days.
Values are means * SE.
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