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B 1.
VDR 1) Shibasaki K, Ogawa S, Yamada S, lijima K, Eto
52 M, Kozaki K, Toba K, Akishita M, Ouchi Y. Ass
ociation of decreased sympathetic nervous activity w
D3 ith mortality of older adults in long-term care. Geria
GDNF GDNF tr Gerontol Int. 14: 159-166, 2014.
2.
D
1.
D
2.
D
3.
B VDR
D GDNF
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( ) activity of daily living (ADL)
quality of life (QOL)
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32

32
B.
1.
C57BL/6NCr (¢ 8
32 )
12
(8:00~20:00) 23 SPF
CRF-1(
) (121
20 )
(
12+ 2ppm pH2.5~3.0)
3
~6
2.
(
)
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0 ~1
30
-80
-28 8um
30
-80
PLL(Poly-L-lysine)
3.
1) HE (hematoxylin eosin)
1
5 1%
30
70-90-100-100%
30
1 2
MOUNT QUICK
2) COX (cytocrome c oxidase)
37 60
90 1%CuSO, 5
90
70-90-100-100%
30 1

MOUNT QUICK



COX (pH5.5 )
DAB(3,3"-diaminobenzidine
. 30mg
tetrahydrochloride)
0.1M (pH5.6) 13.5mL
1% (MnC12) 1.5mL
0.1% (H202) 150u L
3) NADH-TR (nicotinamide adenine

dinucleotide dehydrogenase tetrazolium)

37 30
90
70-90-100-100%
30
1 2
MOUNT QUICK
NADH-TR
NTB(nitro blue tetrazolium
. 18mg
chloride)
3 -NADH 16mg
IM Tris-HCI(pH7.4) 3mL
12mL

4) SDH (succinate dehydrogenase)

37 30
90
70-90-100-100%
30
MOUNT
QUICK

SDH (pH7.2-7.6 )
NTB(nitro blue tetrazolium
chloride) 1omg
0.2um 7.5mL
0.2Mm 7.5mL
5) a-GPD (a-glycerophosphate
dehydrogenase)
o -GPD NADH
FADH,
o -GPD
37 30
90
6) ATPase  (adenosine triphosphate
phosphatase pH4.7)
ATPase
ATPase 100mMm
100mM
(pH4.7) 10
20mM  CaCl, 20mM
Buffer(pH9.4) 30
2.5mM  ATP
20mM  CaCl, 40mM
Buffer(pH9.4) 25

1%caCl, 30
2%CoCl, 3




90 1%
30
90 70-90-100-100%
30
1 2
MOUNT QUICK
a -GPD
NTB(nitro blue tetrazolium
19.2mg
chloride)
50mM Tris-HCI(pH7.4) 20mL
a - (Wako,102914) | 56.9mg
(Sigma, 101209607) 7.9mg
7)  ATPase  (adenosine triphosphate
phosphatase pH4.7)
ATPase
ATPase 100mM
100mM
(pH4.7) 10
20mM  CaCl, 20mM
Buffer(pH9.4) 30
2.5mM  ATP
20mM  CaCl, 40mM
Buffer(pH9.4) 25
1%CaCl, 30
2%CoCl, 3
90 1%
30
90 70-90-100-100%
30
1 2

MOUNT QUICK
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8)_mGT (modified Gomori trichrome)

10
5
20
0.2% 5~10
70-90-100-100%
30 1
MOUNT QUICK
mGT (pH3.4 )
chromotrope 2R 0.69
fast green FCF 0-3g
0.6g
1.0mL
100mL
4.
PBS 1
4%PFA(paraformaldehyde) 15
PBS 5 3
-20 10
PBS 5
2 5% normal goat
serum(in PBS with 1%BSA) 60

(1°* antibody in PBS

with 1%BSA) 4 PBS
5 3
(2™ antibody in PBS with 1%BSA)
90
PBS 5 3



(Leica, AF6500) Alexa Fluor®
(Leica, TCS-SP5) 488 Goat Invitrogen A21044 1:2000
anti-mouse IgM
Alexa Fluor®
555 Goat
Invitrogen 1:1000
Diluti anti-rabbit
1st antibody Supplier
on 196 A21429
anti-mous clone 12u
Typel
e IgGl BAF8 g/mL 5.
Type2 | anti-mous clone 3y 1
DSMZ )
A e 1gG2b SC-71 g/mL HE
Type2 | anti-mous clone
1:20
B e Ig BFF3 100
Type2 | anti-mous clone
1:20
X e Igh 6H1
Cell 2)
anti-rabb | polyclon
COX Signalin | 1:250
it al
g # 4844
30—~100
DSMZ: Deutsche Sammlung von
Mikroorganismen und Zellkulturen GmbH
3)
o -GPD

2nd antibody

Supplier

Catalog

no.

Dilution

ATPase(pH4.7)

Alexa Fluor®
594 Goat
anti-mouse

1gG2b

Invitrogen

A21145

1:2000

COX, SDH, NADH-TR

o -GPD

Alexa Fluor®
647 Goat
anti-mouse

1gG1

Invitrogen

A21240

1:2000

(Leica DMD108)

intensity

Alexa Fluor®

594 Goat

anti-mouse IgM

Invitrogen

A21044

1:2000

30

97



intensity
4) Cox
COX
COX
COX
COX
30

5) sarcoplasmic mass-like fiber

mGT 200

~ 400

sarcoplasmic mass-like fibe

(%)

6). PCR mRNA
1SOGEN

RNA RNA

NanoDrop 150ng  RNA

PrimeScript’ RT reagent Kit

CDNA

(PGCla , COX , Tfam)

SYBER® Premix EX Taq™ (TaKaRa,
RR820A) cDNA  PCR

ABI StepOne™ and StepOnePlus™

B Forward " CTGGCTCCTAGCACCATGAAGAT 3"

-actin | Reverse " GGTGGACAGTGAGGCCAGGAT 3"

Forward " CGCACAACTCAGCAAGTCCTC 3"
PGCla

Reverse " CTTGCTGGCCTCCAAAGTCTC 3"

Forward " AAGACCTCGTTCAGCATATAACATT 3"
Tfam

Reverse * TTTTCCAAGCCTCATTTACAAGC 3"

Forward " CATTTCTACTTCGGTGTGCCTTC 3"
COX

Reverse " CACATCAGGCAAGGGGTAGTC 3"
6.
+

student t
5%
DNA

C.

€ (32 )
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(soL

soleus) (EDL extensor
digitorum longus) (TA
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15 o 1 Bmo I 32mo 150 1 2
10 " = 100 i
o
] Ll NEE S
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MY G T mEEE  EEER Type2B fiber
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3
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6. L FRBIZEDVEOHLFHD

. SRR T REEDO BT
COX(cytocrome c oxidase) A i ®
NADH-TR(nicotinamide adenine v %
dinucleotide S E
dehydrogenase-tetrazolium reductase) &
SDH(succinate dehydrogenase) E E
( 5 2 £
=]
E5. kO K U7 Ol fes 42 B O 35 e
W - oty
ll"m He He H* - H mu—- H* - H a
w» Wy HP HY i W+ Ht I o
. . . ® Oa
Py *’“w (7 @ E
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' Furorste ™ G ATP S 100 -
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K ¥
2 80
SDH 4 © &
NADH-TRE:E cox #6 i
40
SDH COx MADH SDH
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) NADH-TR( ) DN
H7. 0eOEOIFaL )T EEEETOREB®EN
12
g 1]
( 6) E 0.8 & -
9 08
% 0.4
PGCla (PPARy coactivator-la ) PGC1 £ 02
'I:I =
o DNA PGC1u Tfam COXIV
Tfam(mitochondrial
transcription factor) (COX
COX
( _) NADH-TR ) PGCla MRNA
COX (COXsubunit ) mRNA
PCR
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ShaLFYTHREEET
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B
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@ 0 -
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2
ﬁ 80
[
o
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H10. MoHBTHRESWASFOVFITORIERR
(sarcoplasmic mass-ike fiber }

[ Bmo IR 32mo

Zq <
8mo

32mo

(myotonic dystrophy)
sarcoplasmic mass

sarcoplasmic mass-like fiber

Typel 2A
fiber

o -GPD(a
-glycerophosphate dehydrogenase)
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E. 6)

26: 99-107, 2013.

9: 536-540, 2013.

1) Mori S, Kubo S, Kishi M, Konishi T,

Shigemoto K. Flucidation of pathogenic
mechanism of myasthenia gravis with
MuSK antibodies using a novel murine
model. 15th International congress of

immunology, Milan, 2013.8.22-27.

F. 2) Mori S, Kubo S, Akiyoshi T, Yamada S,

G.

1.

1) Mori S, Shigemoto K. Mechanisms
associated with the pathogenicity of

antibodies against muscle-specific kinase

in myasthenia gravis. Autoimmun. Rev. H.
12:912-917, 2013.
2)
. CLINICAL CALCIUM 23: 23-27,
2013.
3)
50: 349-351, 2013.
4)

244:
696-703, 2013.
5)
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murine model of myasthenia gravis with
MuSK antibodies; effect of genetic
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sarcopenic obesity

—Sarcopenic obesity —
1,778 +
+ + SO SO
9.9 135 SO
SO OA
SO
sarcopenic obesity (
SO)
H24 575 H25
638 H23 288 107
181 H24 277 138
139 1.778 SO 24 9.9 201
13.5 SO
1 BMI
DXA SO SO
BMI
HbAlc HbL
49 (20.0%) OA
504  (33.0%) 69
28.2 305 19.9
23 9.4 301
20.1 67 27.7
279 19.5
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sarcopenia

1) Kim H, Suzuki T, Saito K, Yoshida H, Kojima
N, Kim M, Sudo M, Yamashiro Y, Tokimitsu I.

SO Baumgartner(2000) , Effects of exercise and tea catechins on muscle

SO  sarcopenia mass, strength and walking ability in

LEE (2012) community-dwelling elderly Japanese

SO OA(OR=3.51) sarcopenic women: A randomized controlled
Prado (2012) trial. Geriatr Gerontol Int 13: 458-465, 2013.

LIM (2010) metabolic syndrome (OR=8.28) 2) Kim M, Kim H. Accuracy of segmental

Levine (2012) multi-frequency  bioelectrical impedance

SO analysis for whole-body and appendicular fat

20.2 mass and lean soft tissue mass in frail women

37.16 317 429 SO aged 75 years and older. Eur J Clin Nutr 67:

44 84.0% 3.6 94.0% 395-400, 2013.
(Batis , 2013) 3) Sakural R, FujiwaraY, Saito K, Fukuya T, Kim

MJ, Yasunaga M, Kim H, Ogawa K, Tanaka C,

Tsunoda N, Muraki E, Suzuki K, Shinkai S,

Watanabe S. Effects of a comprehensive

intervention program including hot bathing, on

SO overweight adults: A randomized controlled
9.9 135 trial. Geriatr Gerontol Int 13: 638-645, 2013.

50: 528-535, 2013.
SO 5) Iwasa H, Ka I, Yoshida Y, Suzuki T, Kim H,
Yoshida H. Globa cognition and 8-year

survival among Japanese community-dwelling
SO older adults. Int J Geriatr Psychiatry 28:
SO 841-849, 2013.
SO 6)
OA
SO
18: 125-132, 2013.
7)

Geriatr Med 51: 937-940, 2013.
8) Kim H, Suzuki T, Saito K, Kim M, Kojima N,
Ishizaki T, Yamashiro Y, Hosoi E, Yoshida H.

Effectiveness of exercise with or without
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9)

10)

11)

thermal for community-dwelling

therapy
elderly Japanese women with non-specific knee
pain: A randomized controlled trial. Arch
Gerontol Geriatr 57: 352-359, 2013.

. 248: 747-752,
2014.
Kim H, Yoshida H, Suzuki T. Fals and
fractures in participants and excluded
non-participants of a fall prevention exercise
program for elderly women with a history of
falls: 1-year follow-up study. Geriatr Gerontol
Int, in press, 2014.
Kim H, Yoshida H, Hu X, Saito K, Yoshida Y,
Kim M, Hirano H, Kojima N, Hosoi E, Suzuki
T. Association between sdf-reported urinary
incontinence and musculoskeletal conditions in
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cross-sectional study. Neurourol Urodyn, in

press, 2014.
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and Geriatrics, Seoul, Korea, 6.23-27, 2013.

3) Kim M, Saito K, Hosoi E, Kim H, Kojima N.
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10,331

ADL EWGSOP
11.6%
ADL
A
ADL
activities of daily living: ADL ADL
B
65
70
10,331
1 5 208
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9735
4749 4936)

the European Working
Group on Sarcopenia in Older People
EWGSOP

0.8 m/s
skeletal muscle
index: SMI Yoshida et al
(2012)
28.8kg 18.2kg
7.09kg/m? 5.91 kg/m?
MC-980A
TANITA
2 SMI  kg/m?
kg 2.5m
2.0m
6.5m 5
m/s
ADL 5
ADL
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ADL
C
EWGSOP
11.6% 1132
1
10.9% 515 12.5%
617
2
80
38.6%
2
1
ADL
ADL
1.354 1844 p<0.01 3
D
10~30%
Baumgartner et al. New Mexico



Elderly survey

28.5% 33.9%
Janssen et al. Third
National Health and Nutrition Examination

Survey
11.2%
9.4%
lannuzzi-Sucich
et al. 26.8% 22.6%
Lau et d.
12.3% 7.6%
Chienet al.
23.6% 18.6%
11.6

Baumgartner et a.

ADL

ADL

ADL
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ADL 2

EWGSOP 1.
11.6%
48
ADL ; . 2013.
H.
1
2.
Yoshida D, Suzuki T, Shimada H, 3.

Park H, Makizako H, Doi T, Anan Y,
Tsutsumimoto K, Uemura K, Ito T,
Lee S. Using two different algorithms
to determine the prevalence of
sarcopenia. Geriatr Gerontol Int,
14(suppl. 1): 46-51, 2014.

Yoshida D, Shimada H, Park H, Anan
Y, Ito T, Harada A, Suzuki T.
Development of an equation for
estimating appendicular skeletal
muscle mass in Japanese older adults
using bioelectrical impedance
analysis. Geriatr Gerontol Int (in

press).
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1. n=9735
(n=515) (n=617)
(n=4,234) (n=4,369)
year 73.6+£5.0 78.0+6.1 73.5+£5.0 77.0+£5.9
cm 163.5+5.7 160.5 + 6.0 1503 +5.4 1479+54
kg 63.8+8.2 529+ 6.4 524+77 445+509
BMI kg/m? 23.8+2.7 20.5+2.1 232+32 203+23
SMI kg/m* 7.82+0.82 6.48 +0.50 6.27 +0.63 5.46 +0.35
n (%)
2131 (50.3%) 209 (40.3%) 1994 (45.6%) 261 (41.9%)
690 (16.3%) 97 (18.7%) 438 (10.0) 56 (9.0%)
307 (7.2%) 48 (9.3%) 184 (4.2%) 37 (6.0%)
883 (20.9%) 116 22.4%) 600 (13.7%) 109 (17.5%)
1467 (34.6%) 127 (24.5%) 2111 (48.3%) 285 (45.7%)
56 (1.3%) 28 (5.4%) 1019 (23.3) 224 (36.0%)
m/s 1.28 £ 0.21 1.01 +0.23 1.28 +0.22 1.15+0.27
kg 33.9+6.0 24.8+32 21.4+4.0 16.9+2.6

BMI: body mass index, SMI: skeletal muscle index.
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n
1137 515 (10.9%) 617(12.5%)
65-69 138 56 (10.9%) 82 (13.3%)
70-74 233 95 (18.4%) 137 (22.2%)
75-79 340 150 (29.1%) 188 (30.5%)
80-84 291 142 (27.6%) 146 (23.7%)
85 135 69 (13.4 %) 62 (10.0%)
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N=7101(72.0%)  N=2253(24.1%)

1. EWGSOP

)
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ADL

n (%) (95% )
69 (6.1) 1.509 (1.283 - 1.774)
89 (7.9) 1.844 (1.448 - 2.347)

147 (13.0) 1.354 (1.258 - 1.369)
427 (37.9) 1.448 (1.268 - 1.654)
197 (17.4) 1.531 (1.285 - 1.825)

Notes:

BMI
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65
1 64 25 39
83
EWGSOP 57% 1
46% 1
22 39% 1
10 18% 1
4 7% 1 20
36% 3
BMI
1ADL
DXA
(
2010 ADL ADL) (QoL)
European Working Group on Sarcopenia
in Older People EWGSOP
EWGSOP
52
35 67% 85 42
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49%

64

64
83

Up&Go

64

%

1
65
1
25 39 1
BMI
BC-118E 27%
3m 1
TUG
57%
13
EWGSOP
1
25 39
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1 BMI  MMSE
(13 ) IADL (% )

HE: 1FHOTHO—H A EETH 2645
BtE254 X398 FHEHSIE

el TR &%
FE (ke) 522 514
BMI 222 220
MMSE 231 224
BEFERB( /13) 25 28
IADL (%) 0.80 075
HATEE (m/sec) 0.80 0.90
£ (ke) 187 19.1
BRAE (ke) 36.5 356
BEM E (ke) 139 13.9
ESfEIE (%) 31% 27%
(WEFHEEF DEBEIE7H 11%)

HILaARZT (%) 57% 46%

HILARZT SH)LaARZT 22151 (39%)

HIARZT 2 )LaARZF 1045 (18%)

FEHILARZT 29 )LaAR=F 451 ( 7%)
FEHILARZT 2FHILARZT 204 (36%)

1 1
1
31%
7 11% EWGSOP
46%
1
22 39%
1
10 18%
1
4
1
20 36%
3



FRAZOEILLOEREMBOEILELDORE (BERE) HITREOELEDEREEDEILEEDREE (BAEE)

HERN P HERN P
R E (ke) 0.60 <0.001 R (ke) -0.04 0.8
BMI 051 <0.001 BMI -007 06
MMSE -0.10 05 MMSE 003 038
BEEEH( /13) -0.28 0.03 BEERE 0.01 0.9
IADL 007 06 IADL 023 008
HATEE (m/sec) 0.01 0.9 B (kg) -0.09 05
B (ke) 0.42 <001 A E (ke) 0.01 0.9
BERAE (ke) 0.14 0.3 BE A2 (ke) 0.47 0.22
BMI .
1
BHEDERTEDEL B L DORE (HAER) 1
HERY P 4
K E (ke) 0.19 0.13
BMI 015 0.24 7%
MMSE -0.04 038
EEEER -0.22 0.095 2
IADL 0.14 027
HITEE 0.09 05
FAAE (ke) 0.42 <0.01
BE A& (ke) -0.06 0.7
1ADL
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ZEERBOEMEDEBEBEN LB EDBE (M) 1.

LEELESE ) 1)
R E (ke) -0.32 0.01
BMI -0.34 <0.01
MMSE -0.05 0.7
BEERE -0.04 07
HITEE 0.01 09
77 (ke) -0.22 0.95
FAE (ke) -0.28 0.03
BERA & (ke) -0.34 0.02
BMI 51(2): 2014. In press.
2) Koji Shibasaki, Sumito Ogawa, Shizu
QOL ADL -
ru Yamada, Katsuya lijima, Masato E
to, Koichi Kozaki, Kenji Toba, Masa
hiro Akishita and Yasuyoshi Ouchi.
Association of decreased sympatheti
64

c nervous activity with mortality o
T older adults in long-term care. G
eriatr Gerontol Int 14: 159-166, 20
14.

3) ;

Ned4677 22-26, 2013

4) Tanaka M, Nagai K, Koshiba H, Sudo N,
Obara T, Matsui T, Kozaki K. Weight
loss and homeostatic imbalance of
leptin and ghrelin levels in lean
geriatric patient. J Am Geriatric Soc
61: 2234-2236, 2013.

5) Kumiko Nagai, Shigeki Shibata,
Masahiro Akishita, Noriko Sudoh,
Toshimasa Obara, Kenji Toba, Koichi
Kozaki. Efficacy of combined use of
three non-invasive atherosclerosis
tests to predict vascular events in
the elderly; carotid intima-media

thickness, flow-mediated dilation of
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brachial artery and pulse wave
velocity. Atherosclerosis 231(2):
365-370, 2013.

6) Masahiro Akishita, Shinya Ishii, Taro
Kojima, Koichi Kozaki, Masafumi
Kuzuya, Hidenori Arai, Hiroyuki Arai,
Masato Eto, Ryutaro Takahashi,
Hidetoshi Endo, Shigeo Horie,
Kazuhiko Ezawa, Shuji Kawai, Yozo
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B FHEE
471 F1$210%  X1$2524
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KE 56.2+9.6 kg
5K 157.6+8.0 cm
BMI 22.6+29
WAL=l 28.6%8.5 kg
EhE 27.4%8.1 kg
E51E A 28.0+8.1 kg
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SEHFRT 36.745.7 cm
S[E #2357 8.24+2.5%

eIl #IEE 1.3820.25 m/F»

emERIEIRE 1.83+0.3 m/F)
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i imt G PAL =] 12.82+4.8kg

AR AL 12.30+4.7kg




x2 HABBEHOFRMNEHEEFAFOE (BiE)

£ @ @ @ @ tRETHEREEZTT
Fiim (F) 60-64 65-69 70-74 75-79 HAashe
AE(N) 34 58 61 54 (p<0.05)
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- (OO ONIFEON
65.9+44.2 62.8+44.1 49.0+37.0 2444232 =V
HEH.E (sec) @VS@\‘. @US@
FEHFRT (cm) 40.1+48 38.5+5.4 38.3+5.1 353%6.96  |[(Wvs(3). @vs@. Bvs@
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SIS LA (sec) 73%+19 7.1+18 85+1.8 9.2+237 C’“Q‘ @us®). @w®@.
@Vs@/
sm#47 GERE) (m/sec) 1.4+0.2 1.4+0.1 1.3+0.2 13+0.2 OwsBR). Dvs@
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+ + 19+ + : =
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EQ-5D%) Al 0.90%+1.19 0.90%+0.12 0.89+0.13 0.87%0.15 &L
womac& it 2.11+3.46 1.79%2.77 2.42£4.76 526%9.43 [(Mvs@). @vs@). Bvs@
Pain Score 0.52%1.18 0.4240.74 0.60=1.50 114+246  |HL
Stiffnes Score 0.52+0.78 0.4440.76 0.45+0.84 055+091 |HL
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BAE (k) 34.7%25 34.2%3.2 33.4%2.5 333+2.2 Ovs@). Qvs@
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