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mODUC′ HON

It is well known thtt hⅥr)rtension is a sLong

五sk Ltor for“ 劇bvamular dittase.h recent

years,mrly researchers have reported tht

aerott exeEdse propr.s such as 
―

g and

cycling were eiOctive ttthods to depress回

pressure for the mild hypertenslonl・
2.3,4,5ゝ

.

These reports hdcate that habtual aerobic

exerclse it)In the youth is really lnpoJ助 田it to

prevent   blood   pressure   elevauon   wlth

pr01罫esslve ages.

Kal謝馘餞 et a16)醐 uded せnt ru― g

exedse 輌th the mtensity of 50-75% of

HRnM区 (125-145 bea撻 漁硼血。)laSilg at least

15-20nin.,2-3 times a week is re暉 五【疱 to

keep blood pressure wlthin a no― l rarlge for

the mild hypeJL園 on.Chtek eta12)replorted

せnt waning 4-6 hours a day h the middle tted

hypertellslve persons ranked to stge 2

conL―ibuled ω depress blood pressure ater for

2-4 weeks tramlg.However,there are few

studies∞ llx〕
―

g the eibct of walkillg exerclse

of mild intensity on blood pressure for the

elderly httltellsive.

1■〔)refore, the pttse of the present study

were l)to emmlle blood pressure response

during 5ヒn Wlking for the hyptertensive elderly

persons, 2)to mvestigate the erect of

depressors on blood pressure dШ hg wancing h

the elderly persOns。

METHODS

l)Sul摯〕CtS.

E亀白t elderly hypertensive men 宙thout

depressors(A group,mttn age:683±5。9つand

four elderly hypertensive p/ersorls(搬 e rnen

and a womrl)taking depressors eve町 的  (B

group,mean ttp: 70。 8± 6。18)volmteered for

this study.Tttre was llo dpifcant dttren∝

m age between the two poups.Each suい ct

was illy informed of the procedures of blood

pК sure measurement in advanOe。 ■Ю detts of

m洒 cation,eog"kind or歯 面電 of the depressors

h B group could not be obLined■ om each

ind_i宙dualo P面 cipants gattered at 血

Komzawa park in the mo― g(10-)and

then t∞ k a nI〕 こLGJ ぬeck such as health

quesdo― re, disease histOry, heart rate and

blood pressure measurement We         d

hm thett health hb田 阻●On衝 威 nO su"∝ お

were suibred ■om any ca質 五ovarular disease

except for hypertension.

2)W‐ ing∞ urse.
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A walking progttm was eК cuted on an ahost

Lt dty∞ urse of 5ha le理 由 ド ミ Jbm

Komzawa Park m Serlzoku Park h Tokyo.

3)Blood presure measurements

I К` ntles 
―

uts pnor to tt eXeruse,

resting blood pressure was measured in a sitting

posltlorl and after 10 deep breathings by Tycos

Sphy7omnometer te由 面que.Blood pressure

d― g wancing was measured in a d収

posidorl h each pomt of l。41m,2。51m (だbr

resmg  f o r  2 0  rШute→and 5Юlm(at t h e  e n d  o f

wanm」.Bl。。d pressure of e血sul"ct waS

measured by an e】町E五enced techniciano Systolic

Ыood pressure(SBP)Was re∞ rded as the ist

p囃  of tte Korotkol sound and diastolic

pressure(DBP)as the ib phase of the

Korotkol soundso Pulse pressureぽ )waS

“

にmted  hm  the  fOnowmg  fOmula:

PP=SP一 DBP

4)Statistics.

Paired t―

“

sts was perfomed orl Ыood

pressure at rest at the pomt of l。 4kn■, 2.5h

and 51mtthe end Of walkin」 .A proLbility level

Of pくOЮ5 was used for an values of statistical

signi■囲

“

m this study.

鵬 帆 ヽ

1)B100d pressure before wancing・

Resting blood pressure(162。4±1046 mmHD

before walking in A group was signincandy bwer

in systolic and ngher in ttstolic than M of B

group(174。6主9o.4-り ,

,2)Blood pressure during walking.

Fi脚 l shOWSせ E chges(meanS and SE)

lrl systolic and diastoLc blood pressure for 12

Sul摯〕Ctt during wancing. Ater l。 41m walking

KATAOKへ Y.eto al.

(HklWほ Park)only diastolic presure demeased

dg面置α畑直y hm ttnt before ning oく ooo5).

At Nahne Park(2.5hn)and S-Oku Park

(5`Om, bo■  syStolic and 

…

 b100d

pressure dedined d甲 面倒ndy tom tht bebre

wancing O<0001 and p<0。 001).

mmHg n=12

180

160
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Fi即に 1。 Changes h systolic and市 nSbhc blood

pressllre for all suいctS during wakingetn=12)

Aste五sks during walking denote s尊 面iαmt

difer e n c e s急〕m value s  o f  b e f o r e  n i n g
***p<0.001, ネネp<o.ol, ネp<ooo5

h changes in bb“ pressure du面唱 wallcing

i n  A  a n d  B  t t u p  a r e  p r e s e n t e d  i n  F l r e  2  a n d

3, respectivelyo h  A group, systouc bl。 。d

pressure declined signifmuy tt the pom of

25hm CNakane Park. p<OЮ 5) and 5。 Olm

(SenZOku Ptt p<0。 01)and diastoL pressure

ded“ ds彗 面側ndy at l巌 )pomt of l。 41m

(HikaWa Park.p<0。 001), 251m NJttme Park.

p<0。01)and 5。Ohn(SenzOku Park.p<0。 001).A

d即面
“
nt de“

“
鍵 in systolic presure in B

group was ottrved tty atthe pomt of 2。 51m
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mmHg n=8
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■脚腱 2。 Changes h blood pressllre d― g

walking h the A gЮ up(n=8)

Asttrisks during ning denote sl≦ Ⅲicat

dif e r e n c e s急)m val u e s  o f  b e f o r e  w a l k i n g
**ホp<0。001, *ホp<0。01, ホp<0。05

(N法 細cP狂 Lp<0。 05)。AlthoЦtt systolic blood

presure deceased during wallcing h both A and

B groups, diterent responses between the two

groups were obtained in the ttsto五 c Ыood

pre s s u r e . D t t t o l i c  p r e s s u r e  m  A  g r o u p

decreased a■ er walking and lrlcr“ sed after

restmg pte五od(Nahne Park).On the∞ ntn■ ,

lrl B group,diastolたpressure decreased〔』聰ra

resmg penOd(Nakane Parkl and h∝ eased after

w a h g .

3 ) C o m p a n u n  O f  p u l∞pressu r e  t t bК and a f t e r

walking

mse  pressure  at  rest  before  walking

(Konlazawa P肛 り rettnd tO those after the end

d mking(縫
―

ku Parkl is reprettnted in

Figllre 4, h whidl a 麟即面callt pottdve

Chiba Jo PhySo Ed“。,33-38,1993

mmHg n=4
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Fi諄  3.Changes in bloOd pressllre during
n i n g  i n  t h e  B」ouメn=4)

無 te五sks during w出 血ュg denOte sil嬰 五cant
diferen∝s缶om v」ues of blefore walking
拿*ネp<ooo01, 事ホp<o。01, ネp<ooo5

∞rrelation was observed(r〓 0.731p<0。 01)。恥

slope of the regrestton was O。 54.lЪ ese results

indicated ttat pulse pressure deceased ater

mllcing.However, no ttgnincant diffpren∝ s

between  pulse  pressure  before(67。 0±

27.lmmH」 and ater(57。0± 28.2mmH」 wanting

were rαЮguttd.A de“ ease h pulse pressure

after walking was larger h B group(21-g

h average)山 狙  in A ttup(4.5-g in

average)

4)SystOuc ЫO/。d pressure ater ten deep

breattgs belbre lwandng,and before and ater

walking

FigШ

“

)5 shows the relationship betMcen the

amomts of hnges h systolic tt pressure

after ten deep breathings measured bebre
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Pu′se Pressure before Warkfng,(mmHgリ

臨 tFゝ譜蹴 点T」犠
the end of Walking

walking(瑯 Pbre)and ttt of before and ater

waking (∠ BヽPwkl.A sipifmt relatioFIShip

was revealed betwelen the two ttP(r=0.589

p<0■ 5).HoweVer,no drinCant relationship h

却 BP was Observed.

DISCUSSION

恥 0球∝饉Ve Of tts study was to en―e

tlle ettct of Ⅵ旧』dng on blood pressure for

elderly persons 宙th and 宙山 ut depressors。

Blood pressure declined羹画 蜘 dy by Walking,

although pulse pressure sLighay decreard ater

輸 g。「rhese results suggest l士曰tt both sysblic

and dastolic pressure decrease by wallcin3 and

that penpheral blood circulation was uroVed by

walking, posdЫy  by rhmic musie

contactons,  ほ p  breathing  actions  and

increment m pmpmg action.

Ltth et J7)rep血 姐 changes in blood

prelsure ln middle―aged and elderly persons

mmHg N=12

20

‐60
‐40 ‐30  ‐20  ‐10  0

Differences in sBP betweer at rest

and  after  7o  deep  breathfngs

measured  before  warkfЛ g

Figwに  5. h relationship between 晨

diferences h systolic blood pressure ahr ten

d∝ p breathings before walkingt△ 鉦〕Pbre)and

血 t of before and ttr walking (ZへSBPWk).

宙th hypettntt causd by― g exerci田

lasting lnore ttm one houro h cam of呻

speed 
―

g, the heart rate exceeds  160

beaCmin.¶ 隆 systolic pressure∞ ntmuously

kept high levels and the decline of diasblic

pressure were slight On the other hand,hJ腱

case of slow pace― g resulting in the hart

rate under 140 beaC― 。, systolic and diastouc

pressure dedined gradually during― g and

retted a leve1 lower thn the resting level and

the ded鵬  of diastolた pressure was esperinHy

∞nS,CuOus.As shown h the preⅥ ous由 劇Ls8,

9,10)。
n yOung and the mmed persons, a

decline  of  diastolic  pressure  after  aerObic

ёxercise廿 血 ng i面 し

“

s the improvement of

pe五phenl circmbry imction。

h the present study, a positive relatimship

was obmmed in the amomt of hnges in

systolic pressure between at rest and ater 10

d e e p  h山 朧 s befOr e  w a l k i n g  a n d  t h a t  o f

K A T A O耽 Y.et.a l .
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between before and Jer wancing.T恥 result

山

“

S ttt by meas― g difFeren∝s of

systolic presure after ten deep breathings

腱fore walking,it uy be possible to predict the

mtudes of decrease of systolic pressure by

walkirlg.

hno et a111)have reported that the

illartude Of ttges h diastolic pressure ater

20 deep squats tom those at rest revealed a

podlve relationship with the mgnitude of

decmease of the mean blood pressure after tte

rnonths ttg lll the nuddle aged hypertension.

L might be womy ofllomg thtthe drcmtow

changes due to a simple exercise,such as deep

breathings or a望 曖te】eぬ se before l賤 Шttg

ωuld in palt predict the rnagnitudes of the

詭℃覇htoly clunges ater ra― go DШ ation of

山   h th present study  was

叩prottl y  o n e  h o u r . I t  m i g h t  b e  a n  e r e c t i v e

dutlon to expect blood pressure depression for

the hypeJttnsive.  hno et al。
12)repOrted

that the rnost erecti℃ dmtioll d wallcing

program to depress Ыood pressure for the

h y p e r t e n d v e  w a s  6 0 - 9 0血nutes aぬy,7 da y s  a

week, lbr three monthso Based on the hno's

report 5km walking in the present study∞ dd

騰 consideled as an e■ ective《五stallce to depress

Ыood pressurec

h the present study, the eibct of 核Jdng

depressors on  blood pressure responses to

wttg was eη ttesttd as the d賤 ILges in

diastolic blood pressure in companson宙 th those

in systolic blolod pressure. DIIerent responses

in the diastouc pressure in B group hm A

脚 up, ioe。, diastt pressure ttKxeasing ater

walking and de(獅 α鵜出Lg after a resting pe五od,

might be∞ nsidered as a feature of having

depressorsc h addition, a larger decrease h

pultt pressure Jbr wancing in B group山 狙 in

Chiba  J . P h y S . E d u c。,33-38 , 1 9 9 3

A grott suggetts ttt Lking ttpressors my詭

nvorable for exerclses h the elderly persoIIs

because of le(s mprovement of pte五pheral blood

血 山 don hdu∝ d by exe面 se.獅 s is an

impOmnt suggestion when conducting exe面se

prognln  to  the  elderly  persOns  宙th

hyperttnslone

h∞ nclusion,山 el… r hd_ing of alis study

w a s  a  d g n i f c a n t  d e c r e a s e  d  Ыtt pre s s u r e  b y

walking  in  the  elderly  persons  with

hypettnsion.  11」 s  result  would  have  an

油堅)■at impLcadon for the ddedy people宙th

hypettnslone Secondly, our hd_ings show ttILt

pulse pressure blefore waking are posltvely

related to that after wtthng(r=0.731p<0。01)。

This resdt rnay ittly ttt both systouc and

山 stolic blood pressШ :e decLined with wancing

and that an improvernent m penpheral blood

crcttion αEwed. Finally, the relation(山 丘ps

between the alnOullt of changes h systolic Ыood

pressure due to ten deep breathings bebre

m l c i n g  a n d  M  o f  b e f o r e  a n d  a t  t h e  e n d  o f

walking was signincant (r=o。 589 pく 0。05).

However,nO signifmt relatiorltt waS∞en h

the diastouc pressureo Ths result strongly

sugges撻 血 t getting the llo― tiorl of the

changes of systok blood pressure idu∝ d by

ten deep breathings measured before wallcing

could predct the decrease of systo五 c 回

pressure by wallcinge
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