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ABSTRACT

The purpose of the present investigation was to examine the optimal levels
and timings of daily physical activity to maintain immunological function in
older individuals. Twenty older women, aged >65 yr., participated in the present
investigation. All subjects were independently living, and were recruited from the
NAKANOJO-study. In order to assess the number of steps and the time for moderate
to vigorous intensity physical activity, all subjects wore a pedometer with one-axial
accelerometer (Lifecorder, Kenz, Nagoya) continuously for 1 year. Furthermore,
based on the intensity categories (0 to 9) determined every 2-min, we evaluated the
hourly intensity and frequency of physical activity such as the hourly intensity of
physical activity, the hourly time for moderate to vigorous intensity physical activity,
and the time spent hourly distribution of moderate to vigorous intensity of physical
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activity. After the assessment of physical activity, as the index of the immunological
function, we assessed the salivary secretory immunoglobulin A and the neutrophil
phagocytosis function at the resting condition. As results, the neutrophil phagocytosis
function significantly associated with the number of step counts (p<0.05). The
salivary secretory immunoglobulin A significantly associated with both the number
of step counts and the time for moderate to vigorous intensity physical activity
(p<0.05). However, both indexes of the immunological functions did not correlated
significantly with the hourly levels of physical activity (hourly intensity of physical
activity, hourly time for moderate to vigorous intensity physical activity, the time spent
hourly distribution of moderate to vigorous intensity of physical activity). These
results indicate that the habitual physical activity have important role to maintain the
immunological functions in older individuals. The optimal timing for physical activity

to maintain the immunological functions remains unclear.
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# 1 The characteristics of the study subjects

. All
Number of participants 20
Age (years) 74729
Height (cm) 151.9£55
Body weight (kg) 538+76
Year-averaged step count (steps/day) 7052 2769

Year-averaged duration of physical activity >SMETs (min/day) 16.1+13.4
Salivary secretory immunoglobulin A ( z g/mg) 116+ 36
Neutrophil phagocytosis function (%) 915+34
The data are expressed as the means with standard deviations (mean +SD).

FH v p AR— VRS Vol. 34



X1 FEREHORERMOGITEREEZRL TRERMAPRLLZYS7THS. BTH @) 12

72, & ER (a) &, 1EMEOFEIGERED &, 1 HethodmEFEIRMOSEIZHd 5
BEMEERLEZTT7THE. KNT (b) I, 1 BRI RO RGBS M A0 28 G2 R L7
1 B0 BKIEBOMBHE YR L2757 T 757 Thb INLDADODT T 7I12ETIHIE,
Hb. EHIC (0) 11X, 1 BEEORREFEHO EEEL, BEHOSEEDS 6 ORI K
251 a
"g 20.
E?
§.; 151
£2
5= 10 1
2
g 51
0-
14-b
2 12 4
% 10 4
L A
5% B
g o
= 2.
0.
107 ¢
o8 B
025
g
gé“% 61
2
58z 4
0- e __.__H—p&g-
ZO.d
353
gE<
5 5N 10+
*
8% °
[a
0 — ™
888888888888888888888888
@I Sb i an e (Gl G = D oo W o s S

Time of day

1 Objectively-measured hourly physical activity levels

FH v b AR —vEE Vol 34



HEHOREOHKE - EEEHOEBIRS
N5, D, EERELHREERIE, BT
HNVICHPOREEL 25, £0%, 17HM»®
5 19ROMICHEMESERSHEAT 2EIICH
72

B2k, HHESE BERREE OMMBMELR
L7279 7ThHab WTFhogiiicBnwTd,
—REFICIX, BERZERENFON R, o7
98 1
96 A .
94 A
92 -
90 -
88 A
86 *
844 o
82

2000 4000 6000 8000 10000 12000 14000
Year-averaged step count (steps/day)

Neutrophil phagocytosis function (%)

r = 0.596, p = 0.024

<
[ ]

§ 600 -
?g 500 - ® .

™
E = A
.E,‘OO °
E%OOﬂ L [ J
§ ™
% 200+ o ° ™
g .8 * .
5 100 L -

O T T T T T ]
2000 4000 6000 8000 10000 12000 14000
Year-averaged step count (steps/day)

Salivary secretory immunoglobulin A

r=0.532, p = 0.059

2000 4000 6000 8000 10000 12000 14000
Year-averaged step count (steps/day)

Neutrophil phagocytosis function (%)

£E
2

Salivary secretory immunoglobulin A

Salivary secretory immunoglobulin A

WRTE Y, KFRIRERRE, SEEOMIC
FEZHAEBRYRO Nz T2, nwif
Ero7) Y A, PRREERSRMOME L
A B 2B BRI b iz,

F2121F, H2i2CELNABERE AV,
FEEBH L NVEIC T E N5 RIERE L BN
L7, SHIEBIX5E, Aoyagiet al.? DX4HC
IBETCHE LA bbb, Aoyagietal i,

&

=]
98-
964 @
®
941 G0 O .
92 .
1 ® »
o0{ e *
[ ]
881
861 L]
[ ]
841 o
82 L L] E 1 L] L) L] LJ L} Ll L
0 5 10 15 20 25 30 35 40 45 50
Year-averaged duration of physical activity
>3METs (min/day)
7004
” r=0.545,p = 0.048
6004
5001 ¢ b
L ]
4004
3004
2004
100+
G T T T L L) T T T L) L)
0O 5 10 15 20 25 30 35 40 45 50

Year-averaged duration of physical activity
>3METs (min/day)

r=0.582, p =0.030

0 5 10 15 20 25 30 35 40 45 50

Year-averaged duration of physical activity
>3METs (min/day)

2 Relationships between immunological function and habitual physical activity

T b AR — 2R Vol. 34



# 2 Relationship between year-averaged habitual physical activity and

Physical activity Immunological functions
levels
Step count Neutrophil phagocytosis Salivary secretory
(steps/day) function (%) immunoglobulin A (%)
Dependent 2000 92 78
Mental health 4000 97 91
Psychosocial health 5000 99 95
Physical health 7000 100 100
Metabolic health (age = 75 years) 8000 100 100
Metabolic health (age <75 years) 10000 97 97
12000 92 88

Physical activity Neutrophil phagocytosis Salivary secretory
>3METs (min/day) function (%) immunoglobulin A (%)
Dependent 2.5 - 84
Mental health 5 - 89
Psychosocial health 15 - 93
Physical health 15 - 100
Metabolic health (age = 75 years) 20 - 99
Metabolic health (age <75 years) 30 - 87
40 60
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