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Effect of Sleep Deprivation on
Physical Composition of Blood
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This study was under-taken to elucidate the effects of overnight sleep deprivation on the physical
composition of blood and to examine the inductive factors of cardiovascular disease.

The subjects were healthy 24 men over 30 years old. They sat up all night with playing mahjong from
Friday evening to Saturday morning, but they slept at Saturday night. For experimental group submaximal
exercise was conducted using bicycle ergometer. In order to determine hematocrit, hemoglobin
concentration, water volume in the blood, red blood cell and white blood cell before and after exercise,
blood sample was drawn from antecubital vein 10 or 12 times for 3 days.

It was observed in this study that: 1) Hematocrit increased after exercise, but it decreased gradually
during the experimental periods. 2) Hemoglobin concentration, red blood cell, and white blood cell
increased significantly after exercise as compared with those at rest. The effects of overnight sleep
deprivation on those parameters were not recognized. 3) Water volume in the blood decreased after exercise
and it had tendency to increase in the morning. However, obvious effects of overnight sleep deprivation

could not be seen.

From these results, it was suggested that effect of overnight sleep deprivation on hematocrit might have
any influences on heart and/or cardiovascular functions.
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Table 1. Characteristics of Subjects
) Vo, max. per
Age Height Weight Vo, max. Body Weight
(yr) (cm) (kg) (1/min.) (ml/kg/min.)
S.A* 30 165.0 57.0 2.15 371.7
M.H* 38 168.5 60.7 2.10 34.5
M.O* 53 163.0 58.5 1.45 24.8
1979 1.O* 36 166.0 60.5 3.02 49.9
Exp. N.I 39 166.8 57.0 2.29 40.2
Group g 36 167.5 56.5 2.34 41.4
S.Y 55 161.0 62.5 1.95 312
H.M 59 161.9 68.5 2.29 33.4
N.I* 40 166.8 58.0 1.93 332
M. I* 33 170.0 63.5 2.57 40.5
1980 M.O* 54 167.3 58.5 1.88 32:2
Exp. S.Y* 56 161.0 63.5 1.68 26.4
Qroup -y 47 161.0 60.5 .84 30.5
H.H 33 164.0 63.0 2.13 339
S.A 31 165.0 56.0 2.06 36.7
H.M 60 163.0 69.5 2.00 28.8
S.I* 49 163.0 60.0 — —
K.M* 37 170.0 58.0 - —
S.s* 52 156.0 50.0 — —
Control N.T* 35 176.0 63.0 — -
Group 1.O 37 166.0 60.0 — =
S.K 51 170.2 70.0 —_ —
M.H 39 170.0 61.0 — —
Y.1 51 163.0 50.0 — —

* The subjects participated in the former experiment in cach year.
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Figure 1. Experimental Protocol
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Figure 2. Changes of Hematocrit (Ht) in the
experimental group (1979).
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Figure 3. Changes of Hematocrit (Ht) before
and after exercise (1979).
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Figure 4. Changes of Hematocrit (Ht) in the
control group (1980).
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Figure 5. Changes of Hematocrit (Ht) in the
experimental group (1980).
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Figure 6. Changes of Hematocrit before and
after exercise (1980).
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Figure 7. Changes of Hemoglobin (Hb) in the
experimental group (1979).
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Figure 8. Changes of Hemoglobin (Hb) before
and after exercise (1979).
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Figure 9. Changes of Hemoglobin (Hb) in the
control group (1980).
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Figure 10. Changes of Hemoglobin (Hb) in the
experimental group (1980).
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Figure 11. Changes of Hemoglobin (Hb) before
and after exercise (1980).
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Figure 12. Changes of Blood water content
(H,0) in the control group (1980).
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Figure 13. Changes of Blood water content
(H,0) in the experimental group (1980).
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Figure 14. Changes of Blood water content
(H,0) before and after exercise (1980).
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Figure 15. Changes of Red Blood Cell (RBC) in
the control group and before and after exercise in
the experimental group (1980).
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