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Exercise Prescription for Hyperuricemia
Effect of Light Exercise after Maximal Exercise on Exercise-indused Hyperuricemia

Akira ITO, Youichirou ARITSUNE, Atsuo KASUGAI,
Emi ARAI* and Yousuke TAZAKI

Hyperuricemia is liable to induce gout or to invute the risk of various kinds of complications.
The symptoms of hyperuricemia are seen often among the people who take heavy exercise. It is
because after heavy exercise, exercise-induced hyperuricemia happens and when it is repeated, it
leads to exercise-induced hyperuricemia.

The purpose of this study is to devise an exercise prescription for preventing exercise-induced
hyperuricemia.

The subjects were five healthy males (aged : 18 to 23years) who belonged to athletic clubs. They
agreed to participate of this study.

As light exercise experiment (maximal exercise + light exercise), the subjects made treadmill
run (gradient : 0°, duration : 30’, speed : 60 m/min, intensity : 22.7 +1.6% Vogy., and HR : 119.0 +
12.0 beats/min,) at recovery 7 minutes after they had finished maximal exercise. As maximal
exercise, they made exhaustive run on the treadmill (gradient : 5°, exhaustive time 915" & 50", Voznmax
14.24 £0.75¢ /min, HR,,, :194.5 £ 1.7 beats/min.).

As control experiment, they made only maximal exercise (maximal exercise + rest).

The results are as follows ;

(1) Exericise-induced hyperuricemia after maximal exercise showed maximal value of 10.70 £
2.52mg/d¢ (resting value : 6.51 & 0.11) at recovery two hours after maximal exercise (: at 2-hour
recovery). In the light exercise experiment, the value was lower than in the control experiment at
3-hour recovery. At 7-hour recovery, the value was low at 0.46 mg/d{.

(2) Uric acid clearance after maximal exercise showed minimum value of 1.27 + 0.57 mé /min
(resting value : 7.04 £ 1.13) at 15-minute recovery. In the light exercise, the value was higher than
in the control experiment at 1-hour recovery. It was 10.40 m¢/min (V. S.8.93) P < 0.05 at 3-hour
recovery and 10.36 m¢/min (V. S.6.70) P < 0.01 at 4-hour recovery. After that, a significant high
value were seen continually (P < 0.01) and at 7-hour recovery, it was high at 8.00 m¢/min(V. S.
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5.82) P <0.05.

(3) Creatinine clearance: after maximal exercise showed minimum value of 41.48 + 11.32 m¢
/min (resting value : 104.09 + 36.88) at 5-minute recovery. In the light exercise experiment, the
value was higher than in the control experiment at 15-minute recovery. And it showed maximal value
of 128.25 + 61.84 m{/min at 1-hour recovery and kept showing high value of 104.04 m¢/min until at
7-hour recovery but it was not significant.

(4) The retio of uric acid clearance to creatinine clearance increase at 5-minute recovery. In the
light exercise experiment, it decreased less at 15-minute recovery than in the control experiment, then
at 1-hour recovery it regained resting value (control experiment : no recovery), and then it kept
rising (control experiment : regained resting value). At 6-hour recovery it showed maximal value,
and at 7-hour recovery it showed the same as restmg value (control experiment : decreased lower
than resting value).

(5) Urine pH showed minimum value of 5.20 £ 0.28 (resting value : 6.02 & 0.73) at 15-minute
recovery. In the light exercise experiment, it showed higher value than in the control experiment at
1-or 2-hour recovery it showed maximal value of 5.92 £ 0.73. Then until at 7-hour recovery, it
showed high value, though it was not significant. o

In view of the results so far achieved we can say that taking light exercise (duration : 30,
intensity : 22.7 £ 1.6% Vozmax, HR : 119.0 +:12.0 beats/min) after maximal exercise promotes uric
acid clearance and contributes to the dissolution of exercise-induced hyperuricemia.

Key words : exercise prescription, exercise-induced hyperuricemia, uric acid, uric acid clearance.
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Ozremoval | 23.9+3.5mé/ £

light exercise | mean SD (n =5)
mean Vog | 0.96%+0.15 £ /min
mean % Vogm.. | 22.7+£1.6 %
mean HR | 119.0412.0 beats/min
mean Osremoval | 33.1+1.2mé/ ¢
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Table 2 Comparison of serum uric acid(SUA), uric acid clearnce(Cua), creatinine clearance(Cer) and

urine pH after light exercise experiment(light ex. experiment) (n=15).

at rest at recovery after maximal exercise
befor maxmal exercis | 5-min 15-min 1-hour 2-hour 3-hour 4-hour 5-hour 6-hour 7-hour
light ex. experiment mean 6.51| 6.98 7.69 10.51 10.70 9.89 9.37 9.41 9.20 8.92
SUA SD  0.11| 0.40 0.72 3.00 2.52 2.46 2.18 2.25 1.87 1.73
pg/dé control experiment mean 6.09| 6.90 7.42 10.60 10.54 9.73 9.61 9.68 9.47 9.38
SD  0.57| 1.34 1.12 2.32 2.52 2.06 2.03 2.12 1.73 1.78
% kokk skkk  kk ok

light ex. experiment mean 7.04| 4.42 1.27 6.19 9.44 10.40 10.36 8.71 8.26 8.00
Cua SO 1.13| 1.12 0.57 2.16 1.51 1.97 2.18 2.04 3.25 2.41
mé/min control experiment mean 7.03| 4.60 1.09 4,68 9.47 8.93 6.70 6.40 6.38 5.82
SD 1.44| 2.42 0.18 1.24 2.87 2.41 191 1.16 0.61 1.30
light ex. experiment mean 104.09| 41.48 59.40 128.25 113.71 113.78 115.00 108.63 90.12 104.04
Cer SD 36.88|11.32 28.47 61.84 30.46 21.10 26.10 24.13 41.66 24.60
mé/min control experiment mean 90.73| 41.67 70.74 110.67 114.56 122.53 108.90 108.54 105.57 100.39
SD 31.36(15.41 22.80 21.05 29.59 29.06 17.14 18.72 12.62 21.90
light ex. experiment mean 6.02| 5.91 5.20 5,56 5.92 5.8 5.89 5.95 5.93 6.04
Urine SD 0.73] 0.84 0.28 0.60 0.73 0.64 0.63 0.55 0.44 0.48
pH control experiment mean 6.15] 6.18 5.11 5.48 6.00 5.83 5.60 5.60 5.71 5.75
SO 0.50| 0.50 0.14 -0.36 0.94 0.78 0.40 0.32 0.30 0.37

* P<0.05, %% P<0.01, 3 %% P<0.001
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Fig. 1 Changes in serum uric acid levels during

light exercise after maximal exercise.

BER—2BIUOH— 2 (REpMrEEEL /-1
WAl) 1R L7ze BEB) SRR (0 B SRR 1T L
LEE 1 Ef# L ) EREEmERL, HE 3 kM
BT RERRDS.93m¢/min 12 L10.40 FE
7% (P<0.05) BfEzR L7, F/-01E 4 BRef%



ml/min maxinal ex.

o contorel experiment (1=5)

o light ex. experiment (n=5)

N
fight ex..

[REEE ) 1L 1 1 ! ! 1 |
A\Y

rast tec.’ 15 1 2 3 4 5 8 1
*#<0.05 ¥kP<0.01 *xx[<0.001

Fig. 2 Changes in uric acid clearance levels dur-
ing light exercise after maximal exercise.
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