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Fig. 1. Protocol of blood sample and food intake

Table 1. Charactarstic of subjects.

Age (year) 26.88+ 6.53
Height (cm) 172.8 £ 5.55
Weight (Kg) 68.2 £10.65
BMI (Kg/m?) 22.9 + 3.89
n=17
mean=*S.D.
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WAREOFARIEEL LT, FHNcH R, AELHE
L, Bohr-#EREL Y, BMI (Body Mass Index;
PAZIER) #HHL, Table LITR L7,

Wik & CEFEERO 7T F2—- % Fig. 1158
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P.L = hRICAE S N8B E — X/ hERE
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Table 2. Circadian rhythms of total WBC, neutrophil, monocyte and
lymphocyte counts.

WBC Neutrophils  Lymphocytes
(X10%ells/rl) (X10%cells/#1) (X10%ells/ul) (X10%cells/ 1)

Monocytes

Time

7:30  56.93+10.99a 32.00% 9.37a 19.86£6.07 2.32+1.32
12:00  49.93%10.76 25.35+ 9.00ab  20.45%3.72 1.72+1.36
16:00  52.89+17.75a 27.98+14.91ac  20.68+4.46 1.84+0.62
20:00 62.18+19.77b  34.63+11.35ac  22.17+8.01 2.76£1.57

n-8:00  56.29% 7.16a 32.41% 7.74ab  19.47+6.32 2.01+1.16
n="7
mean+S.D.
Value without a common letter are significantly different at less than
0.05.

Table 3. Circadian rhythms of differental white blood

count.
Neutrophils  Lymphocytes Monocytes
Time
(%) (%) (%)
7:30 55.86+ 9.82 34.71+ 8.60 4.43+2.88
12:00 49,71+ 8.65 41.86+ 9.25 3.57+2.82
16 : 00 50.86+ 9.99 41,14+ 9.34 3.57+1.13
20:00 55.43+ 3.21 35.86+ 4.95 4.43+2.23
n-8: 00 57.43+11.84 34.86+12.23 3.43+1.51
. n=7
mean=+S.D.
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Fig. 2. Circadian rhythms of neutrophil
phagocytic fanction rate
§ Significantly different between
each time (p<0.05).
§§ Significantly different between
each time (p<0.01).

Fig. 3. Circadian rhythms of P.L
§ Significantly different between
each time (p<0.05).
§§ Significantly different between
each time (p<0.01).

IFHRERAARIE, 12:00123\T 7:30 (p<0.01),
16:00 (p<0.05), n-8:00 (p<0.05) &V HEIZEH
WiEERL, P.1LE12: 00125 WT 7:30 (p<0.01),
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BEHr»ETAHIE, ZFOMFI2:0imbB LB



12 MO B TF S

LAGRIEE N7,

FATIRIC BT, REAMIKEIES F2 SBIThT
T, WHEREUIEICHMO Y -2 202 5 Z LA
SNTw5 (Miyawaki et al., 1984, Plytyzc and
Seljelid, 1997). #A®fzE Tk, HHMIKIZOVWTIE
INSEIFHRE LR LA, FHERkIonwTia,
20:004%12: 00B L U16: 0L W AEEIZHVEWVSFE
CHETHZEIDODT:0LEENEVEVIETE
LBRERPELEN. ZOZ EIZOoVTIE, FHERE
PR DENL2 : 00ICHFFHRERENROEVI L, &
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date not shown) Z &5, FRERE & FhEkigaE
FFREHBRIZH Y, RoOMMEBREOHEMATE b4k
BIDO*FEHTAI LT, BELACHRERGZE
L TWBLIEEEE E X Thi.
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DR BEELZEVRDO N o/ L, HE R
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U ZT AR OEERETORHFRILZE LW
EEZbN5,
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T, BABMIZBT 5B E FFREARROAN
ZHEWLAPIZL, dbETMERRDS 4 IV 71
DWTHET A Z L2 HBgE L,

B, 21~ AROFUT B TH o7z, 12RO
Mffk, 7:30, 12:00, 16:00, 20:00, FH 8:00
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RHE CORBELE LT BEO MR, £7T
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BUEE RIEITHRTORBEY 2L ZF 0z
I2d, FEZRERICIRMEITS 2 EHE T LWLk
NEZ LN,
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Summary

It is important to know about the circadian rhythms of immune cells when we study
the effects of exercise on immune system. The purpose of this study to investigate about
the circadian rhythms of white blood cell and neutrophil phagocytic function in men.
Seven men volunteered for this study. The blood samples were collected at 7:30, 12: 00,
16:00, 20:00 and next day 8:00 (n-8:00). Counts of total White blood cell (WBC),
neutrophils, lymphocytes, monocytes and the differental white blood count were meas-
ured. At 20:00, the number of total WBC were significantly higher than at 7:30
(p<0.01), 16:00 (p<0.05), n-8:00 (p<0.05). Neutrophils were significantly higher at
20:00 than 16:00 (p<0.05), 12:00 (p<0.01) and it increased at 7:30 than 12:00.
Neutrophil phagocytic rate was significantly higher at 12:00 than 7:30, 16:00 and n-8:
00. Neutrophil phagocytic index was significantly lower at 7:30 than 12:00 and 20 : 00.
These dates suggested that there are circadian rhythms of the number of total WBC and
neutrophils and phagocytic function.



