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B PPAR gel mobility shift assay
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VEGF mRNA
A P<0.01
AU <0.01 P<0.
VEGTF protein (1.0) | I’)ﬁ‘l lﬁs \
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SY SA TA 0
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B C
Phospho-Akt protein  Phospho-eNOS protein
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5 8
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2[Z 10 s 10
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= £
0 0
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Ty MISHEMOEMHENE L —= v 7 &9 L 725 R.
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Molecular mechanism of exercise training-induced adaptation of heart and
artery in the old of age

Motoyuki Iemitsu

Collega of Sport and Health Science, Ritsumeikan University
1-1-1 Nojihigashi, Kusatsu, Shiga, Japan, 525-8577.

Habitual exercise improves aging-related decline of myocardial and arterial functions, and it results in
the prevention of cardiovascular diseases. However, the underlying molecular mechanisms improving myocar-
dial and arterial functions by exercise training are unclear. Several studies using hearts and arteries of
aged rat with endurance training demonstrated as follow; (1) alteration of a -myosin heavy chain and sarco-
plasmic reticulum Ca®'-ATPase genes via thyroid hormone receptor signaling-mediated transcriptional regula-
tion participates in exercise training-induced improvement of cardiac function, (2) alteration of fatty acid
metabolic enzyme genes via peroxisome proliferator-activated receptor- a signaling-mediated transcriptional
regulation contributes to exercise training-induced improvement of cardiac fatty acid metabolic capacity, (3)
alteration of vascular endothelial growth factor angiogenic signaling cascade affects exercise training-in-
duced improvement of cardiac angiogenesis and (4) alterations of endothelial nitric oxide synthase and
endothelin-1 are related to exercise training-induced improvement of endothelial function. Thus, exercise
training for older induced improvement of age-related downregulation of molecular system (regulation of
gene and protein expression) in the heart and artery, that improve aging-related decline of cardiac and arte-

rial functions through exercise training-stimulated molecular system.

Key words: aging, exercise training, heart, endothelial function
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JEB XULDLI L A 70— VO T EIXCCHIZHATT
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y=0.97x, (R* = 0.77, P < 0.001) D% %
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95% 12 #H R 5 75+6.95ml/kg/min® #5 FE T
MWETXLZEZHLMI L BB H
BTV T A — % 72 &, Bl 2@ A 7 <
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before after

]
] .
B

SBP > 130 mmHg or DBP > 85 mmHg Female

BG > 100 mg/dl
BMI > 25 kg/m?
TG > 150 mg/dl or HDL-C < 40 mg

1.0 -

ThH, HYycHEBoT AL F—EE%
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4. e-Health Promotion System
PR DA BB % E i3 5 L TOM
BIXZaANTHD, NIRRT BH72012
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—40% KT L7z * vs. before training (P<0.05) o 3CHk5) & 0 51H,
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Promotion of Health and Welfare for Elderly People by Exercise Prescription:

Challenge by Jukunen Taiikudaigaku Project in Matsumoto

Hiroshi Nose”, Mayuko Morikawa'®, Toshiaki Yamazaki®, Ken-ichi Nemoto”, Shizue Masuki”,
Kazunobu Okazaki®, Yoshi-ichiro Kamijo”, Hirokazu Gen-no”
" Department of Sports Medical Sciences, Shinshu University Graduate School of Medicine,
Nagano, Japan.
? Jukunen Taiikudaigaku Research Center, Nagano, Japan.
¥ Kissei Comtec, Co. Ltd., Nagano, Japan.
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Physical inactivity causes type II diabetes, cardiovascular diseases, depression, dementia, and cancer,
which defines “a diseasome of physical inactivity ; however, there is no exercise training regimen broadly
available in the field to prevent the diseasome. The reasons are that there is no database on the effects of
exercise training according to inter-individual variation of physical fitness, diseases, and genetic back
ground. We have developed interval walking training, a portable calorimeter, and e-Health Promotion Sys-
tem, which will enable us to accumulate the database to provide the exercise prescription most appropri-

ated for individuals to prevent the diseasome.
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D RO O NI E RO MAEIRBIZ IR HER SN D, SRS ZE LTI WfiT o
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LENTWES, EAT7 4+ A7+ %— MlFEIDH 5 W IZPTHERF O 58 BB 33T M & W4
THY., HFEFHOFHEERET L2 HMELDRENLALNL,

F—T— R ! osteoporosis, fracture, estrogen, testosterone

1. XU®IC

WP & ek L Tk K8 (peak bone mass)
PEETH Y, FRUREEOEEMZR L § 520k
FBEBRVEREBEL 2wz, 4F TR L S 213,
HlhbENRILEORRE NI A A—=ITIRbITE
72 Ll BYECHmE & bicgEmA L. Iyg
WEP O A7 3T 2, LIEE 2. BLROMICITET
TORPE, BRI D78y — 2 HRVE TS B
TSPEIZH & 22 it W ATED B b, AFTIE. BIEEH
FRIEDES, B, BEIZOWT, B Lo
DL TRV, BBAR TR, b o XS IEchE ) K
T HEBIE IOV TIRR D, HEME (FE5ME) B
I 72\ LBe SR HEERE IS B L Tl o il 2 B s h
72w (1],

2. BEHEEDEE
ZHZDBHEIIBWTHMBIEIZE DL L VOHET
TFIEETHDTHS ) Mo DVENIBIT 5B MG HERED
71y b A ZEIERERE R BHEE (20 ~ 44m) OF
BEE (young adult mean: YAM) D70%Aim & S
T, AR Z oW dEL T, WA
HUERIE DO BHEE % SR & B HIERAE O 5 8 T % THIE20004F

WA © T173-0015
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Tel: 03-3964-1141
Fax: 03-3964-1982

E-mail: seimoril106@gmail.com

AT L, BPE22607 N, L7837 AL HfEE L Tw
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HRRD B, 28-4T%ITEWAEDS RO /L LTw»
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DETHNEFRAIEE LTWwD, KBS S22 %
<y MEE 2 6 BT ORI D &0 THRIT L 72Mel-
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— R D 2.43f%, BYECIESSIFICEMLA-C LIk
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FTREr o7 BIAIEEERE W LR 2 38
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FCHR TV D720, BETIIREE L MEN S, #
A EME %2 2 5B oM (B3R ATBRICES L 72

bOTHD, BRIE. TOFRSDVZEICATEINDLHE
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IS RE S BREE O Z LI B LEN RO NS ($2),
BT EBHETOBRDIITEE LTRIEROKTIZLD
B 3NL72D, FROFEHASPELL OO, FFR
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FIZF%TH DA BRBATOBERIIBEED 1%\
ETHWERALN[14], DT, LB
ML CHEIHEDSEL RHHHO—2 0 b HN v,

5. HRILVEYDRE
HARVEZFMPCRERVECFHEIB T v
(sex hormone binding globulin: SHBG) IZ#%& LT

WA EHERE L TWBESERH D FEREORIVE Y
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Kb A4 183 118 765 15.42 2.43 (2.02 - 2.93)
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SHBG +124 P < 0.005
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SHBG: sex hormone binding globulin (£ VE V&7 071 v)
(Hk152> 52T 1)

DI A ZDP/NE W L, FREDIIZETT Y FRA ¥ M
BEEENTH DI LEOMMNN S, BYWEOTITF
iR & HE T 2720 0Tk s v 2122 L (200,
LALAars, BRTHARDHIHENTWEEX 7+
A7 A H— MK R O OZEIFIRI A v E 2 (PTH) #
ANTDOWTIE, LM RSB REIR LN L
hHENTW5S,

1) YA 7+ A7 % %— MH|

Y AT+ A7+ 40— MK S B %
FoTBh., RV ATND &AL, EHRICE
Fid 5. 2L T, BRINOER THEAITRICED A F h,
WM OEREESCT R N—V A E2HFERTHI LI
Lo THWIOIHFAEBZ B EEZZ 5N TW5E, LEH
BERAT+ AT+ 45— MAITHLT L Fat— %
31~87ik O F A B VAT IR B 24 1L NI L 72 1Ak
Tid. WHALEREORMAR S, FMEEIY
A7 ST T B FEEDRE S N 7z[21] Kok TS
OBFENR) £ FOh— MIoWTHME ST A[22],
DAENIBWTIE., 65U EDKERHO T E#280
S W GATHGET LR, U & W ok — 2SR SR
BIDOY A7 WA S EHE SN TWB[23],

2) PTH#H|

MR M OB X T & L TERI O T X -
TH72H SN0 L. Bt 5 HHERE &
BRRDOWIIPRE LEHERIZLTWDEEEZHNT
Wb, ZOERTIE, BHEHEREOEYFHLEE LT,
TWBALHETEN % A3 2 PTHO B R 513 #I28 - T
W5, PTHIZFERMICH G S5 &5 IR EE R 2
RN BIRENCE G- S5 & A3 3 kh S A3 i
MBI & 25U ER 2 28 L <. &5 RIS E R
EREZRTZEPMSONTWAS, & NPTHIZ84T 3 /
WS BRTF RERVEYTHDLH, NEHD347 3
J #7201 T100% D B WRIBIG DAL T 2720, Bl
347 I /B 5% %) 2 EF e PPTHHEFA
(teriparatide) AWK TRIRIEA SN TS, H2S
EITIERAZHEREAZ SR TORWA, R TOREZ
oL, Wik HITHMEERREE L L CORMMED



RENT WS [24]0 TS HEEZ M 512 L 7-#G) T,
FEEMIMOA L 53, Haggihi) A7 2P 3¢50
FEMED W 2 T 5([25],

PTH#EFNE B TIRAHENEH % 45 2 O T, BRIEIH]
EMEHTHERAT7 5 27+ 42— MEHI LT 5 &M
TR EREONDL EBbN LA, EBRICIEE X7+ R
7k h— MK E BT 5 L PTHRA] O A &) 139855
THIEPMESNTVD, TRIFBEEEREIEICBY
THHETH Y [26]. ZOIHE LTk, PTHRAIZE
TERAEM 2 3889 A3t LT, I BRI LET
HBIzD, EEZLNTWA,

7. BbbIC

B HIRAE IS O W TR R720 4 TR &EHER
EORBIHINT, EMirLbBENSEHF NERS
NTZhdo72HIETH LA, migg ALdoghe &b
2. FOBBERIIMEIICEML>oH 5, Bk
WL TEINZROEEY A7 O EABL ) RENT Eh
5. Stk B HEE RS ERICB W TEER
T—RIChHLEEDNS,

(3]

1. Khosla S, Amin S, Orwoll E: Osteoporosis in
men. Endocrine Reviews 29: 441-464, 2008.

2. A& HE B M R E A 1 @ 3 . Osteoporosis
Jpn 7@ 10-11, 1999.

3. Looker AC, Orwoll ES, Johnston CC, et al
Prevalence of low femoral bone density in
older U.S. adults from NHANES III. J Bone
Miner Res 12: 1761-1768, 1997.

4. Melton LJ 3rd, Atkinson EJ, O'Connor MK,
et al: Bone density and fracture risk in men.
J Bone Miner Res 13: 1915-1923, 1998.

5. PSR, SN2, SE4lml KBRS 3 4 A
A BT 20024 128 1F B B R B E BoHEE &
154EM DR, BEFHR 4180 25-30, 2004.

6. Maggi S, Kelsey JL, Litvak J, et al: Inci-
dence of hip fractures in the elderly: a cross-
national analysis. Osteoporos Int 1: 232-241,
1991.

7. Diamond TH. Pharmacotherapy of osteoporo-
sis in men. Expert Opin Pharmacother 6: 45-
58, 2005.

8. Center JR, Nguyen TV, Schneider D, et al:
Mortality after all major types of osteoporotic
fracture in men and women: an observational
study. Lancet 353: 878-882, 1999.

9. Bliuc D, Nguyen ND, Milch VE, et al: Mortal-
ity risk associated with low-trauma osteo-
porotic fracture and subsequent fracture in
men and women. JAMA 301: 513-521, 2009.

10. Tosteson AN, Gottlieb DJ, Radley DC, et al:

Excess mortality following hip fracture: the

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

role of underlying health status. Osteoporos
Int 18: 1463-1472, 2007.

Aaron JE, Makins NB, Sagreiya K: The micro-
anatomy of trabecular bone loss in normal ag-
ing and women. Clin Orthop Relat Res 215:
260-271, 1987.

Silva MdJ, Gibson LJ: Modeling the mechani-
cal behavior of vertebral trabecular bone: ef-
fects of age-related changes in microstructure.
Bone 21: 191-199, 1997.

Seeman E: Pathogenesis of bone fragility in
women and men. Lancet 359: 1841-1850, 2002.
Ahlborg HG, dJohnell O, Turner CH, et al:
Bone loss and bone size after menopause. N
Engl J Med 349: 327-334, 2003.

Khosla S, Melton LJ 3rd, Atkinson Edet al:
Relationship of serum sex steroid levels and
bone turnover markers with bone mineral den-
sity in men and women: a key role for bioa-
vailable estrogen. J Clin Endocrinol Metab 83:
2266-2274, 1998.

Slemenda CW, Longcope C, Zhou L, et al:
Sex steroids and bone mass in older men: posi-
tive associations with serum estrogens and
negative associations with androgens. J Clin
Invest 100: 1755-1759, 1997.

Khosla S, Melton LJ 3rd, Atkinson EdJ, et al:
Relationship of serum sex steroid levels to lon-
gitudinal changes in bone density in young
versus elderly men. J Clin Endocrinol Metab
86: 3555-3561, 2001.

Khosla S, Melton LJ 3rd, Achenbach SdJ, et
al: Hormonal and biochemical determinants of
trabecular microstructure at the ultradistal ra-
dius in women and men. J Clin Endocrinol
Metab 91: 885-91, 2006.

Pfeilschifter J, Scheidt-Nave C, Leidig-Bruck-
ner G, et al: Relationship between circulating
insulin-like growth factor components and sex
hormones in a population-based sample of 50-
to 80-year-old men and women. J Clin Endocri-
nol Metab 81: 2534-2540, 1996.

MacLean C, Newberry S, Maglione M, et al:
Systematic review: comparative effectiveness
of treatments to prevent fractures in men and
women with low bone density or osteoporosis.
Ann Intern Med 148: 197-213, 2008.

Orwoll E, Ettinger M, Weiss S, et al: Alen-
dronate for the treatment of osteoporosis in
men. N Engl J Med 343: 604-610, 2000.
Bobba R, Adachi JD: Review of the safety
and efficacy of risedronate for the treatment

of male osteoporosis. Clin Interv Aging 2: 275-



282, 2007.

23. Sato Y, Iwamoto J, Kanoko T, et al: Rise-
dronate sodium therapy for prevention of hip
fracture in men 65 years or older after stroke.
Arch Intern Med 165: 1743-1748, 2005.

24. Kurland ES, Cosman F, McMahon DdJ, et al:
Parathyroid hormone as a therapy for idio-
pathic osteoporosis in men: effects on bone
mineral density and bone markers. J Clin En-

25.

26.

docrinol Metab 85: 3069-3076, 2000.

Gagnon C, Li V, Ebeling PR: Osteoporosis in
men: its pathophysiology and the role of teri-
paratide in its treatment. Clin Interv Aging 3:
635-645, 2008.

Finkelstein JS, Hayes A, Hunzelman JL, et
al: The effects of parathyroid hormone, alen-
dronate, or both in men with osteoporosis. N
Engl J Med 349: 1216-1226, 2003.

Male osteoporosis

Seijiro Mori
Tokyo Metropolitan Geriatric Hospital
35-2 Sakae-cho, Itabashi-ku, Tokyo 173-0015, Japan

As compared with postmenopausal osteoporosis, male osteoporosis is not common; approximately one third
of the female osteoporosis in frequency, but is an increasingly recognized problem with associated fracture
morbidity and mortality. As opposed to postmenopausal women, reduced bone formation is the predominant
mechanism of age-related bone loss in men. Although both serum free testosterone and free estradiol levels
decline with age in men, it has been proved that estrogen plays an important role in maintaining bone
mass in men. For the most common osteoporosis therapies (bisphosphonates and PTH) the effects in men

appear very similar to those in women.

Keywords: osteoporosis, fracture, estrogen, testosterone
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