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Body water balance in elderly men estimated using the isotope dilution technique

Hideki Sumamoro, Yasunari Sakamoto, and Toshiki MorryaMA

Water is the most abundant and important constituent of the human body, and its homeostasis is essential for healthy living.

However, the measurement of daily water balance is very difficult in a free-living population. Body water tuinover —the

replacement of body water that is lost in a given petiod of time —can be measured by tracer elimination rate. The body water

turnover value can be used to calculate accurately daily water balance. The present study aimed to compare daily water bal-

ance between elderly and young men. Seven elderly men (64.3 £ 2.4 y) and 7 young men (21.3 £ 1.1y) participated in this

study. All subjects were free from medical problems but lacked any regular physical activities. Total body water was deter-

mined using deuterium oxide (D,0) as a tracer for water. After D,0 administration for the measurement of total body water,

body water turnover was evaluated for 10 consecutive days. Body water turnover was slower in elderly men than in young
men (7.2 = 1.3% vs. 9.0 £ 1.4%, P < 0.05). Daily water balance was lower in elderly men than in young men 24x06L
vs. 3.4 £ 0.7 L, P < 0.05). Furthermore, daily water balance significantly correlated with 24-total energy expenditure (r =

0.753, P < 0.05). These results indicate that body fluid balance decreases with age, and this decrease may be affected by

physiological changes and decline in physical activity level.
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Table1 Physical characteristics of subjects in this study

Elderly Young
(n=7) (n=7)
Age, yr 64.3 =+ 24 213 £ 1.1*
Stature, cm 162.6 = 4.3 169.7 = 4.6*
Body mass, kg 644 +41 61.6 = 4.5
BMI, kg/cm® 244 £ 1.1 214 £ 14*

*Significantly different between groups (P < 0.05)
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Table 2 Body composition variables estimated

by hydrometry
Elderly Young
(n=7) (n=7)
Total body water, . ~ 33.0 £ 3.0 36.8 = 2.6*
Lean body mass, kg = 45.6 & 4.0 50.3 = 3.5*
Fat mass, kg 189 £ 4.9 11.2 + 4.6*
Fat mass, % 299 58 18.0 = 6.8*

*Significantly different between groups (P < 0.05)
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Table 3 Daily physical activity indices evaluated
by Lifecorder

Elderly Young
(n=7) ] (n=7)
24-EE, kcal/day 18151 = 67.0  2162.3 X 238.5
Total step, steps/day 5944.0 £ 1630.3 7852.3 + 3825.4*
EE of exercise, kcal/day  162.9 = 47.7 260.1 + 1923

*Significantly different between groups (P < 0.05)
EE: energy expenditure .
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Fig.1 Comparison of the percentage of body water turnover (A) and the daily water balance (B)

*P < 0.05
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Fig.2 Relationship of daily water balance and 24-total energy expenditure
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