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JEA GBI & D FER S N TFRE 24 SFERRRNEV B CEOFRMERIZL B L. 240
DL B AT ESHRE STw s Vo BRI OBEE, RIS EEIC X 25T
RKOBB L Z50% (45%~ 51%) (EESMFICEES 2 2 Tk 22 FFE R - S
ROBMEN B THEIMEAREOFGIE, T 600%. KE446%TH Y. 60 %L LD
BE TR 60 ~80% 12 bET S Y. WA DI, 70 M HE — 2 T, BERIF TS
MU EOEEETEEICS . BETRICBWTLENMAI LR 250, [E2EY ]
L BIENS VY, B IE QA RRITIE A EF L 60 B DI OFIEEA,
B O HI WM T & 2 I ML 140mmHg #if4 Y 2 2 L bEET 2 &, BICEkE
OMEEROEZEEIIBES I S NS,

BT BT A K54 > 2009 (LUF JSH2009) TIEMSIMED FF - ok L CEFRE
BOBIE, ZOHREWREZHEEL TV Y, EFHIBEOBIEL L <, EH), HIE. HE.
B, ZEAH 0. YR TlE ARB/ACE [HESE, Ca BEHU3E. FURIE. BEERTEEZR &8
FIRFE L LTHWLNTW D, YR, EEEEBEOBIETHEY 2BEENR SO NE
Hro 72 7213 JSH2009 ORI 2 HD W72l 0 ) A 7 BRMbom ) A 7 # (11
FEBIE 160 ~ 179/100 ~ 109mmHg (2 JEHEAEM . MAEE R, REAHEE 2 ok
HF2HETH25055NCMESMLELYAEHT AL 0) IS#EESNEELGREO—FET
HbHo —T AHA (American heart association, 2008) &, ZIME D 20 ~ 30% 2BV T
EHFEMEEINEZRTELTBY, EYTUMEEX I Y FPE— LV TELRWVWRREN VDS
TEEHRELTVWD Y LAt T, EWERES T TR L THAEERBEOWw®REZ XY .
ML OE MA@ L TN OIMEREEDREETH OO, Wl @) 2 A G EHE 2 UK L
WHE L T DS ROBERELZFETH L 2 LPFZ 5,

SkEOSMETFE - iiE 2BV E L ESLT EMER

EHOREEICR T 58 RIEE < OEATHZE TR ENTE Y, PHEHIME 4-5mmHg O T
570 FT I ENATBITEI VWS 2% > Twb”, American College of Sports
Medicine (BLF ACSM) Tid, SILFEBZ I L CHREBNTMHED 55 ~ 90% ¥ 7213
HRR (Heart Rate Reserve) @ 40 ~ 85%F21 (HIxITiIE THEE L V), 20 ~ 60 4571,
W3 ~5MOEMmEER 2 HET 52 L ZREBLTWA Y, bAETDH JSH2009 £ V. L
MR D 2 WE I B I L CHEEORREES) 2 5 H 30 40P EFEM S 5 2 & AEsE
ENTWE Y, Lo LEiE RO ESREZ S M 4T3 A2 L aWY A5
BT ERL L v, ERICE RS O HEAENRE X, Mol %8 5 7% &2 RERE R
BD30%., PR ED40%. BITHE0%RETH ) P, F 72Tk 22 4R AR - e
FAEDOREROMEIZ L B L 60 ~ 69 DB MDD 1 HOFIGHREA 7002 4, 20HA% 6234
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THDHDIZH LT, 70 AL TIZ TS 4890 2, LA™ 3872 2% & RIEIZ A % D3 H
KCTH2 Y 2 THICHEIEIZB WL, B4 0 HHEEE - EFIREICE b 2B IIE D
TR T A EEEE, RHOFEL T AOMENLETH Y. MOIMERED
FIEDWANHFFTHIENEETH Lo

SMEICH T 2 EREESH DR

BT B RGREEEE) &, FRFRBIUTEE £ 7213 HRR @ 40% i £ 72 31IMETSs LA
TOGEEEE SNT05 5 Y RIEFE, bAET MEED ) D00 BAEGEILE 2013)
WO E SN, AL, REAAR 2L (FTR) RIEET 2700, BEBR SNSRI
R ED & FR 18 FITRE S N [HEEED ) 0720 @B 2006 2E L7z
DTH ) EIFBERRRATEEERE T O P26 LT 65 Ml b o S A% E) (EIGES) - E8))
DML [FREZMbDT, GG Z2 10 METs - B/ #8479 BRI, Bich-7F
FRMS72FFIROLRTNEEALRBETY LT, BEGEEZHEH 40 5479] &%
FLTWh, [MEED L) Oz EE)FEHE 2006 | TIE 70 UL EOIEEETFZIT SN TB 5T
Al OEsE T 3METs Kiili 2 &0 C & V) Eiind o G4 - ARKELZE L., KEEo Y
IHENC D ER A E W HEZE W 5, —H T, HRGEEE & AEEERSE B L OEG
BT O AZEMICBIT LV ATV T4 v 7 LE 2 —TRIRS NLzmmCEiE. 18 ~ 64
T 33 L THo2DIZH LT, 65mLLETld SMETSs Kiili 0 BAIEHIE % &0 T 4 5 5
ELBVONBIRTH L, FEHDLMET A N [Pubmed]| ZHAWVT [EEESCYDDHDH
PRI EHEHE 2013] CTHIEM S N2EIE CIX HE AN IZB VT 3METs ML E0iEE25 5
LEENBO TH W L E2EFEE L. IR 7H 1 ~ % [Random Control Trail and
Humans] & L. KEEFIASIMF I I T 2% T5 729012 [Low Intensity Exercise
or Training and Hypertension] ®F —7 — FIZTHE L2, EERE#MEL VI F—T—F
ZEIS L aVERETZEREN L v b LI 2L 8wk TH - 720 e T
¥ 4 ~ % [Random Control Trail and Humans and Above 2000years] & L. [Physical
activity and hypertension] OMZE S Eht L 352 hk v b L 723 RAAYIZERIR & W L 725
LI &R THABRECTH o720 L7zh o TIREEEEE) 2 IS ST OBIMEICED L) 7
WEERITT2ICOWTOMEIE T EIEFE R %o — 7 THRIRL 725302 B> T Kolbe-
Alexander (2006) 1260 &Lk b o s AE D B Lo E 81 44 % X R & LAKGRE B} (Straight
leg raise. WEPAFIMEE. B L. NBAEIEMZ &) % 20 MRHFEM L7245, bL—=27
# (EX1, EX2 : 2 fifk CHEM L &Mk TV — 7/ A) iday ba— v (CTL) & ik
L CHBEIIURHIAMEAME T L7z L 5 LT\ 5 (1) F 72 Cornelissen et al (2009)™ 1%,
55 i LA L O S M 75 24 3 5R12 33% HRR & 66% HRR OEBh & T, 10 AT
DIMFEICK TS ML — = FRRERE LR, R EBI#E (33% HRR) THHELR
PG MUE O T ARRS . Fom i EE i & OMROEI L o7z LTnh, E5I1C
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X RAEHIL 40 AR TH B0 MEF I8 XN R E L THREME (RABRFENEDOK
45%) . WIRPEEEE) (RAFRFBEIEOH 75%). 2> bO— VEETIEICH T2 ML —=
> 7R S L7 TE, RBRELE BN RE T 12 AR R A EICPGEHILEAE T L2 &0
WitAds (A1) W e bEET 2 L, RIREER) % B 2 2 & 2RO I
RN SE2WReMEH %,

= 1. EX1 (Exercisel) , EX2 (Exercise2) , CTL (Control) (Z# (2 MEDEIS

Variable and Group Time Group by
Assessment period EX1 EX2 CTL Effect Effect time effect
Systolic BP (mmHg)
Baseline 148 £ 13 143 £ 14 147 = 13
10 weeks 143 £ 12 146 £ 17 147 = 14
20 weeks 44=13 137+15 150=16 11© INS 10011
Diastolic BP (mmHg)
Baseline 90+10 9210 9110
10 weeks 8910 89 *10 92+8 INS 1NS 1NS
20 weeks 88 =9 88 =10 89 =11
(Kolbe-Alexander TL et al, 2006 X b 22255 )
5
0 I
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pressure (mmHg) 10
-15
k +
-20
Control Low intensity Moderate intensity

1 128E0 ML —Z > JROIGEIRMEDZEL

* P<0.05, versus pretraining + P<0.05, versus other groups
(Rogers MW et al, 1996 X b %5 1)
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BETH DL, EHRBEICIIBEA I X2 LT Na/K e, WEMEY 78514 U RE.
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75 v v E. ¥ », NOx (NO Bioavailability) ® 574 Ea#@Eshcns ¥,
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iF Type I#METE Y, BHMEOH % LICHS 35 PGC-1 a ®FBLY Type I #iHE
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[EEED < ) D70 O B RIFEIIEME 2013] T, AHEFERCEFEEETOFHIIH LT
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WOT, FIREEIEEEH 40 5475 ] & L. 2006 4EE O FBE | E#E O F AR - A
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TN 65 Ll ANIEA1E 399% 1275 L SN TV A 720 2 | BRI E AR 5 0512
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2 X0 YA EE S, TR, R, HE L SRR L T LENH B EER D,

R A B EE L3 EE 2 RO —FEE L THWTE D, BRI T 2 BI8A i
e EATIIZE L V. Type I MR, EMIEHEISME. F7-EEE S REHED
Type I, BMIMEREIEEL2 5 2 2 REMEAVREINTWE, &2 T FRMRE
HIRIGEIE OB AR Type 1 4R, BMMEERELR S0 @ L CEILE, f&
EACH R, TR IS EE 5.2 2 00HE LT &, R ICIRERE Bk B &
DEEEIER % P - WET AREMEZHRITALIET, BWHEZEILOELTINELD
SRG IS TE L BBV F WAL L T S DIMEREDOFHICHFE S TE T EE LT

63



TR AR E 5510 % (2013)

Wik,
5| A3 #k
1) EASE4 : http://www.mhlw.go.jp/toukei/saikin/hw/jinkou/suikeil2/
(BIEEH : PR 2545 A 1 H)
2) World Health Organization. (2009) : GLOBAL HEALTH RISKS ; Mortality and burden ofdisease

attributable to selected major risks, pp.16.

3) RAESTEA VIR 22 R E R - KRR OB

4) g AL MAE RS, (2008) - EERE B AT KL A S A 72w G E N R 28 O JF 8 . Geriat Med 46,
pp.1169-1172.

5) HABIMESRSMEGRET A 874 AAERZERESH . (2009) : MMEGERTA KI94 >, 4 74 L
¥ AR

6) Calhoun, DA et al. (2008) : Resistant hypertension: diagnosis, evaluation, and treatment. A scientific
statement from the American Heart Association Professional Education Committee of the Council for
High Blood Pressure Research. Hypertension 51, pp.1403-19.

7)) Dickinson, HO, Mason, JM et al. (2006) : Lifestyle interventions to reduce raised blood pressure: a
systematic review of randomized controlled trials. ] Hypertens 24, pp.215-33.

8) HARKNEFREIRFRERES (2006) : [EELS Ofest] mvLE:, 24, 212-225.

9) Arnett, SW, Laity, JH et al . (2008) : Aerobic reserve and physical functional performance in older
adults. Age Ageing 37, pp.384-9.

10) HitE  HUBA . (2010) : [Wsied ORERERE S0 3 2 @B SOLE | 66-67.

11) [EAEZ @A « EEFEE - EBHIRS OYGEICH T 2 WS HiEH (BRSO 07200 HERIGEHE
2013)

12) Kolbe-Alexander, TL, Lambert EV et al. (2006) : Effectiveness of a community based low intensity
exercise program for older adults. ] Nutr Health Aging 10, pp.21-9.

13) Cornelissen, VA, Arnout, J et al. (2009) : Influence of exercise at lower and higher intensity on blood
pressure and cardiovascular risk factors at older age. ] Hypertens 27, pp.753-62.

14) Rogers, MW, Probst, MM et al. (1996) : Differential effects of exercise training intensity on blood
pressure and cardiovascular responses to stress in borderline hypertensive humans.] Hypertens 14,
pp.1369-75.

15) KH gL, WHE B, (2008) : AEBHEH T OMT  EIUE &EBHE -NO, B(LA b L ADN
7 v AIZAEH LT - BR AR — Y [E4% 25, pp.1133-1138.

16) {HFEH . (2012) - (IR E BRGSO BT | UL 19, pp.346-353.

17) Hernelahti, M, Tikkanen, HO et al. (2005) : Muscle fiber-type distribution as a predictor of blood
pressure: a 19-year follow-up study. Hypertension 45, pp.1019-23.

18) Hedman, A, Reneland, R et al. (2000) : Alterations in skeletal muscle morphology in glucose tolerant

elderly hypertensive men: relationship to development of hypertension and heart rate. ] Hypertens 18,

64



R P2 SE B & 5 Il

Pp.559-565.

19) Fujino, H, Kondo, H et al. (2012) : Differences in capillary architecture, hemodynamics, and angiogenic
factors in rat slow and fast plantarflexor muscles. Muscle Nerve 45, pp.242-9.

20) Lin, J, Wy, H et al. (2002) : Transcriptional co-activator PGC-1 alpha drives the formation
of slow-twitch Muscle fibres. Nature 418, pp.797-801.

21) Fujiwara, K, Toyama, H et al. (2010) : Regular heel-raise training focused on the soleus for the elderly:
evaluation of muscle thickness by ultrasound. J Physiol Anthropol 29, pp.23-8.

22) Rénnback, M, Hernelahti, M et al. (2007) : Effect of physical activity and muscle morphology on
endothelial function and arterial stiffness. Scand J Med Sci Sports 17, pp.573-9.

23) Turpeinen, JP, Leppavuori, J et al. (2006) : Muscle fiber type I influences lipid oxidation during low-
intensity exercise in moderately active middle-aged men. Scand J Med Sci Sports 16, pp.134-40.

24) AL ORI - NIREDIEA OHEEE (HAROIFRMERT AL CPRL 24 41 HH#EE)) -
http://www.ipss.go.jp/syoushika/tohkei/Mainmenuasp (FIEH : P 2545 H 1 H)

65



TR AR E 5510 % (2013)

Abstract

Approximately 50% of deaths from cerebrovascular and ischemic heart diseases
are attributable to high blood pressure. The proportion of elderly people with
hypertension is as high as 60-80%. Moderate intensity exercise and physical activity
are generally encouraged for prevention and treatment of hypertension. In case of
the elderly, however, their conditions make it difficult to employ such methods in
clinical settings. The “2013 Physical Activity Guidelines for Health Promotion” was
established this year in Japan. Taking into account the physical function of the
elderly, the guidelines include low intensity exercise and physical activity for people
above 65 years of age aiming to prevent metabolic syndrome and physical disability.
On the other hand, there have been only a few studies conducted to examine the
benefits of low intensity exercise/physical activity for prevention of metabolic
syndrome including hypertension. In this manuscript, we review the previous
findings and issues on the relation between low intensity exercise/physical activity

and hypertension, and provide suggestions for future research.
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