mild cognitive impairment: MCI

MCI
MCI
MCI
MCI
mild (Baker L et al.
cognitive impairment: MCI 2010; Varela S et al, 2011)

(van
Uffelen et al, 2008; Lautenschlager N
et al, 2008)
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(MMSE)

OMRON HJA-350IT 1
MCI 3
(Ohkawara K
et al, 2011) 2
6 1
(1 90 ) 20
1 20~30
“Obu Study of Health 1~3 7
Promotion for the Elderly”
5104 MCI
945 2 3
4
649
5
389 10
40 11 20 60
51 6 81
308
6
7
(
) 5

Mini—-Mental State Examination
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60 1
8 12
MMSE
2
vs
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0.05
MMSE
9
26.7+1.8,
26.9£1.8, 26.5+2.2,

25.1+2.6, p < 0.001

6925+3695
6477+2873
8737+4503
6313+2880
10 p < 0.001

27.6+£25.1
23.0+18.7
42.4+33.5
23.9+20.2

11 p<0.001

MMSE
r=.25p<.001
r=.23 p <.001
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mild cognitive impairment: MCI
MCI
MCI
mild
cognitive impairment: MCI
3 5000
2 (Petersen RC et al., 1985)
(Wimo A et al.
2010) MCI
13 (Petersen RC et al. 2001,
10.7% 4 Matthews FE et al. 2008)
22 15.3% (2 )
10 20 MCI
2025 MCI 3 2
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3 Alzheimer’s
disease (AD)
(Palmer K et al. 2008)

Petersen
AD
1 2% MCI
10 15% MCI AD

(Petersen RC et al. 1999)

38.5% MCI 5

(Ishikawa T et al. 2006) MCI

MCI
(Petersen RC et al.
2005)
MCI
Aggarwal 816
n=558 MCI n=198
n=60) AD
10

MCI AD

Parkinson )
2.3
(Aggarwal NT et al. 2006)

AD
MCI
24 2
65
3
5,104
5,104
945
MCI Peterson
RC et al. 2004)
1)

40

AD

AD

MCI

MCI

23 5

14,313

MCI

(Petersen

2)



3)
(Mini—Mental
Examination (Folstein MF et al. 1975)

State

24 ) 4)
5)
1.5SD
(National Center
for Geriatrics and  Gerontology-
Functional Assessment Tool:
NCGG-FAT) NCGG-FAT

(Makizako H et al. 2012)
1)

2)
3)
4) (Geriatric
Depression Scale-15 (Marc LG et al.
2008) 5 5)

308

41

90 )
1 20~30
1~3

20

60

1) 5
chair stands test (5CS) 2)
Timed up & go test (TUG) 3)
6 (6
minutes walking test: 6MWT)
5CS Guralnik
(Guralnik JM et al. 1994)
Short physical performance battery
(SPPB)
41lcm

TUG
41cm

3m



6MWT

6MWT Butland RJ 5CS ( 1a)
(Butland RJ et al. 1982) 8.1+ 0.2 7.8 + 0.1
8.0+ 0.2 7.3+0.1
10m
(p = 0.046) TUG ( 1b)
6
7.9+0.1 7.6+ 0.1
7.9+ 0.1 7.3+0.1

(p

= 0.036) 6MWT (  1c)
451.8 + 6.0m 460.5 +

5.3
t 456.1 + 6.0 477.5 + 5.3

Mann-Whitney

(p =0.023)
2 2
Intention to treat 2
20 1
5CS
5%
5CS
AD
(Boyle PA
et al. 2009)
Intention to AD
treat 5CS TUG
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TUG

MCI
(Boyle PA et al. 2007)
MCI
6MWT
MCI
(Kara B et al. 2005) MCI
6MWT

(Makizako H et al. 2012)
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(n = 308) (n = 154) (n = 154)
71.6 = 4.9 71.6 + 4.9 71.6 £ 5.0
(years)
154 [50] 77 [50] 77[50]
( =n [%])
(years) 10.9+ 2.4 10.8 £ 2.2 10.9 £ 2.6
MMSE
26.7+ 1.8 26.8 + 1.8 96.6 + 1.8
(socre)
5CS
8.03 + 1.99 8.08 + 1.92 7.98 + 2.06
seconds
TUG
7.89 + 1.32 7.92 + 1.36 7.86 + 1.29
seconds
6MWT
453.9 + 74.8 451.8 + 71.6 456.1 + 78.1

(m)

MMSE = Mini Mental State Examination 5CS=5 chair stands test TUG=Timed up

& go test

+

6MWT=6
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ITT

up & go

5 chair stands

(p=0.046)

C:

Timed up & go

(p=0.036)

490.0

4700

460.0

(m)

450.0
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MCI

NILS-LSA
5,484
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65

1,894
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79 10 MMSE
7 27
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(Ver.9.3)
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examination (MMSE)
MMSE 27
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C E DHA EPA ARA

51



10
2.161 95
1.878 - 2.487
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NILS-LSA 1
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95 P
10 2.161 1.878 2.487 | ***
vs 1.337 1.157 1.546 | ***
1 0.882 0.858 0.907 | ***
vs 1.139 0.986 1.317
Vs 1.252 1.065 1.472 | **
BMI 1 0.992 0.970 1.014
vs 1.049 0.854 1.287
vs 1.044 0.814 1.339
vs 0.997 0.873 1.138
vs 0.991 0.808 1.214
vs 0.900 0.781 1.036
vs 1.163 0.940 1.439
10
*p<0.05 **p<0.01 ***p<0.001
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95 p
10kg 0.767 0.667 0.882 | ***
10kg 0.840 0.763 0.924 | ***
100W 0.879 0.819 0.942 | ***
0.1 1.205 1.132 1.283 | ***
10 0.832 0.740 0.936 | **
10 0.970 0.956 0.984 | ***
10cm 0.943 0.865 1.029
1 /30 0.967 0.951 0.984 | ***
10m/ 0.872 0.821 0.926 | ***

10

*p<0.05 **p<0.01 ***p<0.001
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95 p
100kcal/
0.984 0.966 1.003
10g/ 0.949 0.893 1.008
() 10g/ 0.940 0.887 0.996 | *
(g) 10g/ 1.028 1.008 1.048 | **
100mgl/
(mg) 0.984 0.974 0.995 | **
100mgl/
(mg) 0.888 0.796 0.990 | *
(mg) 1mg/ 0.964 0.937 0.992 | *
(mg) 1mgl/ 1.010 0.968 1.053
(mg) 1mgl/ 0.895 0.696 1.151
(ng) 100png/ 0.996 0.989 1.002
a (ng) 100png/ 0.996 0.983 1.009
1000pg/
B (ng) 0.975 0.949 1.003
100pg/ 1.003 0.998 1.007
(ng)
(ng) 1ng/ 0.995 0.986 1.005
a
1mgl/ 0.971 0.944 0.999 | *
(mg)
B 0.1mgl/
1.002 0.968 1.038
(mg)
Y
1mgl/ 0.993 0.977 1.010
(mg)
B
1mgl/ 1.005 0.952 1.060
(mg)
10
*p<0.05 **p<0.01 ***p<0.001
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95 p
100pg/
(ng) 0.941 0.896 0.988 | *
1 (mg) 1mgl/ 0.823 0.710 0.955 | *
2 (mg) 1mgl/ 0.697 0.583 0.835 | %%
10 mgl/
(mg) 0.792 0.692 0.907 | ***
(mg) 1mgl/ 0.697 0.571 0.850 | ***
12 (ng) 1pg/ 0.995 0.986 1.004
(ng) 10ng/ 0.994 0.990 0.999 | *
100mgl/
(mg) 0.897 0.824 0.976 | *
(g) 1g/ 0.989 0.975 1.004
(g) 1g/ 1.013 0.987 1.039
(g) 10g/ 0.908 0.738 1.117
n-6 (g) 1g/ 0.992 0.968 1.016
n-3 (g) 1g/ 0.962 0.900 1.028
100mgl/
(mg) 0.952 0.857 1.058
100mgl/
0.994 0.970 1.019
(mg)
100mgl/
0.994 0.979 1.010
(mg)
10
*p<0.05 **p<0.01 **¥p<0.001
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95 p
(g) 100g/ 1.129 1.065 1.197 | ***
(2) 10g/ 1.004 0.989 1.019
(g) 1g/ 0.995 0.988 1.003
(g) 10g/ 1.004 0.993 1.014
(2) 1g/ 0.998 0.990 1.007
(g) 100g/ 0.948 0.881 1.020
(g) |100g/ 0.928 0.855 1.006
(g) 100g/ 0.992 0.944 1.043
(g) 10g/ 1.003 0.963 1.046
(g) 10g/ 0.988 0.964 1.013
(g) 10g/ 0.995 0.982 1.008
(g) 10g/ 1.006 0.987 1.025
(g) 10g/ 1.001 0.979 1.023
(g) 100g/ 0.949 0.902 0.997 | *
(g) 1g/ 1.001 0.990 1.012
(g) 10g/ 0.998 0.981 1.015
(g) 100g/ 0.981 0.965 0.998 | *
10
*p<0.05 **p<0.01 ***p<0.001
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MRI

MRI

401
375
T2 Shinohara Y (Cerebrovasc Dis 2007)
PVH: Periventricular
Hyperintensity GradeO-IV DSWMH:
Deep and Subcortical White Matter Hyperintensity Grade0O-4
Grade0-2
Grade3-4 2
PVH DSWMH Grade0-2 Grade3-4
p<0.001
PVH
DSWMH VSRAD

PVH DSWMH

PVH DSWMH
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401 375
1 T2 1
()3 2 2
1
2 4
3 MRI 6
MRI
3 3
3 1 ()
T2
PVH:

Periventricular Hyperintensity

DSWMH: Deep and

White Matter

Hyperintensity Shinohara Y

(Cerebrovasc Dis 2007;24:202-209)
PVH Grade0-1V

GradeO-4

Subcortical

DSWMH

Grade0-2 Grade3-4 2

Time Up & Go Test (TUG)

64

Trail Making Test
Flanker test
MRI

(TMT)
VSRAD

SPSS
2 unpaired t-test
ANCOVA

(analysis of covariance)

PVH Grade O

13 114

202

DSWMH Grade0 1 2 3

84 221 61
6

PVHGrade0-2 PVHGrade3-4 2

DSWMHGrade0-2 DSWMHGrade3-4

2
PVHGrade0-2 70.8+4.4
PVHGrade3-4 75.9+5.7
DSWMHGrade0-2 70.8+4.4
DSWMHGrade3-4 74.2+5.8
p<0.001
PVH t
(p<0.05) TUG
TMT
VSRAD
VSRAD



DSWMH
TUG

VSRAD

DSWMH

Grade

TMT Flanker VSRAD
VSRAD
PVH
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PVH
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23)
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31
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near-infrared spectroscopy: NIRS

NIRS

NIRS
global bias
NIRS

mild
cognitive impairment: MCI MCI

70



MCI
randomized
controlled trial: RCT
NIRS

MCI

MCI

Mutschler I,
Schulze-Bonhage A, et al PLoS One
2007 1

Ménard
MC, Belleville S. Brain Cog 2009

Svansdottir HB,
Snaedal J., Int Psychogeriatr. 2006

Koger SM,
Brotons M. Database

Syst Rev. 2000

Cochrane

71

MCI

near infrared spectroscopy

NIRS

global bias

(GLM;
generalized Linear Model)
1
24
MCI
NIRS MRI 20
dual-task



10

10 45%

73.3+3.1
2
NIRS, MRI
NIRS
NIRS
OEG-16 16

10/20
3
3D
FN-1000
1.5 MRI

Voxel-based
morphometry VBM

iPAD
Trail Making

Test Digit Span Test

word fluency task; WET
NIRS 1

72

140

2
3
140
10 120
10 pre 10
post
oxyHb
deoxyHb
global
bisa Low Pass,
PCA, modified ICA
SPM Statistical Parametric
Mapping NIRS-SPM
NIRS-SPM

Generalized Linear Mmodel

Sun's tube formula /

Lipschitz-Killing curvature (LKC)

interpolation
interpolating kernel

p-value



- pmaT(nz 4= % 1-F—t
= axT(r) 2 += — >
2 Coryr—2 s e () (idr
W
— 4+ 2—4
u=
( )T ( ) T 1 T
t.
f-
oxyHDb
deoxyHb Hb
word
fluency task(WFT)
NIRS
SPM
NIRS-SPM
wavelet-MDL
interpolation interpolating
kernel p-value
P
NIRS

73

interpolation

interpolating kernel

p-value
modified ICA filter
NIRS-SPM
NIRS
middle frontal gyrus
MFG inferior frontal
gyrus IFG oxy-Hb
3
MRI VBM
NIRS NIRS-SPM
SPM
framework
NIRS
NIRS



NIRS

NIRS

NIRS

(GLM; generalized Linear Model)

interpolation

interpolating kernel

p-value

modified

NIRS-SPM

ICA filter

74

NIRS

NIRS

global bias

NIRS

NIRS
NIRS MRI
PET

1) Makizako H, Doi T, Shimada H,
Park H, Uemura K, Yoshida D,



2)

3)

4)

Tsutsumimoto K, Anan Y, Suzuki
T. Relationship between going

outdoors daily and activation of

the prefrontal cortex during
verbal fluency tasks (VFTs)
among older adults: a

near-infrared spectroscopy study.
Archives and
geriatrics 2013;56:118-23.

Suzuki T, Shimada H, Makizako

of gerontology

H, Doi T, Yoshida D,
Tsutsumimoto K, Anan Y,
Uemura K, Lee S, Park H.
Effects of multicomponent

exercise on cognitive function in
older adults with amnestic mild
cognitive impairment: a

randomized controlled trial.
BMC neurology 2012;12:128.

Park JH, Miyashita M, Kwon YC,
Park HT, Kim EH, Park JK, Park
KB, SR, Chung JW,

Park SK. A

Yoon
Nakamura Y,
12-week

after-school physical

activity programme improves

endothelial cell function in
overweight and obese children: a
study.
BMC pediatrics 2012;12:111.

Makizako H, Shimada H, Park H,
Doi T, Yoshida D, Uemura K,

Suzuki T.

randomised controlled

Tsutsumimoto K,
Evaluation of multidimensional
neurocognitive function using a
tablet

personal computer:

Test-retest reliability and

75

5)

1)

2)

3)

validity in community-dwelling

older adults. Geriatrics &
gerontology international 2012.

Kwon Y, Park S, Park H, Kim E,
Park J, Jang J. Effect of Exercise
on Cystatin C as a Risk Factor
for Renal Failure and
Hypertension. J of Exerc Nutri &

Biochem 2012;16:27-3.

Park H. Older adults, chronic

disease and habitual physical
activity, International
Symposium: Oral Health for

Elderly Disability, Korea, April,
2012.

Park H, Kwon Y, Kim E, Park J,
Park S. Habitual Physical
Activity 1s Associated With
Cognitive Function And The Risk
Factors For
Older Adults, American College
of Sports Medicine 59th Annual

May,

Hip Fracture In

Meeting, San Francisco,
2012.

Shimada H, Suzuki T, Makizako
H, Do1 T, Yoshida D,
Tsutsumimoto K, Anan Y,
Uemura K, Park H. Effects of
Multicomponent  Exercise on

Cognitive Function in the Older

Adults with Amnestic Mild
Cognitive Impairment: A
Randomized Control Trial.
Alzheimer's Association



4)

5)

6)

7

International Conference 2012,
Vancouver, Canada, July, 2012.

Park H, Shimada H, Makizako H,
Doi1 T, Yoshida D, Tsutsumimoto
K, Anan Y, Uemura K, Suzuki T.
Effects of Multicomponent
Exercise on Cerebral Hemoglobin
Older Adults

With Amnestic Mild Cognitive

Oxygenation in

Impairment: Functional
Monitoring Using NIR
Spectroscopy. Alzheimer’s
Association International
Conference 2012, Vancouver,

Canada, July, 2012.
Park H. Physical activity and

musculoskeletal health in older

adults,“Active Life” The 7th
International Sport Science
Symposium, Tokyo, September,

2012.

Komatsu T, Togo H, Park H,
Mitani T, Midorikawa T.
Properties of Relationships
Between in Physical, Cognitive
Function and Reaction Time in
The

Institutional Residents.

Gerontological Society of
America 65th Annual Scientific
Meeting 2012,
Novenber, 2012.

Park H, Park S, Shephard RJ,

San  Diego,

Aoyagi Y. Objectively measured
physical activity and bone health

in older Japanese adults.

International Conference on

76

8)

9)

10)

11)

12)

Ambulatory Monitoring of
Physical Activity and Movement,
Glasgow, May 27, 2011.

Park S, Park H, Yoshiuchi K,
Shephard RJ, Aoyagi Y.
Objectively measured physical

activity and metabolic syndrome

in older Japanese adults.
International Conference on
Ambulatory Monitoring of

Physical Activity and Movement,
Glasgow, May 27, 2011.

Park H, Park S, Shephard RJ,
Aoyagi Y. Objectively measured

physical activity and sarcopenia

in older Japanese adults.
International Conference on
Ambulatory Monitoring of

Physical Activity and Movement,
Glasgow, May 27, 2011.

Park H, Fumiharu, Komatsu T,
Kasahara Y, Sasaki T.
moderate

Influence of acute

aerobic 1intensity exercise on
quality of sleep estimated by
mat-based sleep monitor. World

Sleep 2011, Kyoto, Oct 16, 2011.

> ) ’

, 2012 10 7



54

, , 2012 6 .47
29 . , , 2012 5 27
13) , , , 18) , , )
54
, ,2012 6 28 . .47
14) , , , , , 2012 5
; , , 27
, , . 19) , , ,
54 , , ,
2012 6 28
15) , , , —
, , , 47 , ,
2012 5 26
Timed Up & 20) , , )
Go Test , ) ,
47 , .,
, ,2012 5 27
16) , , ,
; , , 47
; , , , ,2012 5 25
47
, ,2012 5 27
17) , , ;

77



24

78

2012-148680



Inliiini

..
1 B
1 B

: '
I B
. o :
- o ) —“
2 I 4 '
S RB
3, 184 .. p
0 N 2 0

79



MRI (ZX%Frontal Lobe¢

£t
{Flexible Fac orial Deo|gn IFG
p<0.05) : :
g
3 middle
frontal gyrus MFG inferior frontal gyrus IFG oxy-Hb

80



81




90

14

82

Stephan et al.,2002

Platel et al.,1997;Penhune
al.,1998.,Schlug,2001

2006
1989
14
11
1
12 2

14

8

et



2006 F

19)
CgA

3 7-12, 2012.

HVA
38) ) ) 2

, , 2012

83



