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Table 1. Age and occupation of subjects in 1990.
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Subj. | Age Occupation

T.N.
IW.M.
T.T.
S.S.
Y.K.
M.M.
T.D.

barber

merchant

teacher

merchant

office worker (diabetes)
merchant

clergyman (hypertension)

O U1 o

male
n=17
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D
Do

X
S.D.

©
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T.S.
S.S.
S.T. |5
M.M.
T.N.
AR.

barber

office worker
dental technician
house wife
merchant

house wife

female
n==56

X
S.D. | 5.

male
&

X
female |S.D.

n= 13
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Table 2. Anthropometric and physical fitness data in 1980 and 1990.

skinfold grip strength
chest | abdo- body {faél side

height | weight | girth | minal | back | arm fat | | right | left step | V.J.

cm kg cm mm mm mm % kg kg kg | point cm
1980 | 161.7| 61.1| 88.9| 11.4} 12.9 7.0 13.7] 52.5| 42.6| 41.6( 33.9| 34.6
male 8.0 10.1 5.2 5.1 5.9 1.4 3.4 6.8 11.6] 12.4 6.3 4.8
n=7| 1990| 161.1] 62.0| 89.6| 20.5| 16.1 9.5 16.2{ 51.4| 42.0| 38.4| 28.0}1 29.0
7.4 11.9 5.5 10.0 7 2.3 4.8 6.9| 12.4f 13.5 7.9 8.1
1980 | 152.9| 56.6| 85.4| 16.7| 16.1| 18.5| 23.7| 43.1]| 27.4| 28.5| 32.7} 25.5
female 1.9 3.0 1.4 4.9 3 3.3 1 2. 2.6 3.4 4
n=6( 1990| 153.2} 56.0| 90.2| 12.7| 16.7| 17.4| 19.6| 48.3| 23.5| 22.3| 32.0| 25.0
2.1 3.6 4.6 3.8 4.3 3.2 5.4 2.8 4.1 3.1 3.3 5.2
male | 1980| 157.6| 58.7| 87.3| 15.0| 14.2| 12.3} 18.3| 48.2| 35.6| 34.3| 33.3| 30.4
& 7.7 8.4 4.5 4.4 5.4 6.5 6.1 7.2 11.5| 12.2 5.3 6.6

female

n=13| 1990| 157.5| 59.2| 89.3| 16.8| 16.4
7.1 9.8 5.2 9.0 6.4

13.1} 16.8| 42.7| 34.5| 30.9| 32.6| 27.
4.9 4.0 7.00 12.2] 12.8 3.2 7.4

—_

Values are means = S.D. of subject studied in 1980 and 1980. V.]. : vertical jump

P LI BEEZIRD NI T, —TF, &
B 71334.3+12.2kg( 1980) 72530.9x12.8
kg(1990) L BHEHA L2 (P<0.01), BT
FEE & 0 H 30.4+6.6 cm(1980) 5 527.1+7.4
cm(1990) ~E FEWE T L (P<0.1), LA
LURIERE & VIR B EENRD b hien - 1z,
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MG &R L OVZRE, 3 EEOERR R LU
[B] 18 FRf o I 0% P8 BRI BE D 4 parameter 12D\
T, 198074 & 1990F D FH5{HE & BE#E2E S LU0
EFiHoOBEEMK A Table IR L7z,

1) DIA%

SRR OAE0166. 829. 940 /5 (1980) A b
76.3x8.44a/45 (1990) & 91048/ m3EmL (0.
05 <P< 0.01) EBROLAEULLHIFOEY
FoEE EERLLODIRIEXE L, UL
EEROIBEIC OV TR D &, EEK TRO.L
BEAN0F/ 5 D - To to DI [BERR OB
198012 e~ T 1540/ (B8 2 %) 561748/

(3)

g (R 145) &L e b, IR EIE N
£ IBIE LT (Fig.1) .
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ZEEH B I HE BRI AR 12130, 6 +17. 5 mmHg
(1980) 75 140.2+17. 6 mmHg(1990) & 7c v,
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Ribd &% & BB 5 HCI2138
mmHg(1980) #5156 mmHg(1990) &, 18 mmHg
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Fig.1l. Mean values of heart rate response to
given work load in 1980 and 1990.
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Table 3. Cardiorespiratory data at resting status, 3 kinds of work load and recovery condition in 1980 and
1990.
rest work load kgm/min recovery
150 300 450 0~1 ~2 ~5
heart rate 1980 66 8i99 82.749.9 98.5£2.8 114.4£15.9 89.1£12.9 75.248.1 74.948.9
beats/min 1990 |  76.3+8.4x 92.5£11.0xx | 105.6%4.2 x 124.1£19.9x x| 106.3£2.9 xx x| 90.3£11.9xx x|  84.2£8.3 xx
SBP. 19801 130.6£7.5 142.5+16.3 152.7£78.0 164.3+18.9 154.2423.4 140.9+25.0 130.9422.4
mmHg 1990 140.2£7.6 165. 1423 1x x x| 174.8+23.2 197.8430. 1x x x| 177.3£26.5x x| 155.7424.9 138.3£20.3
DBP 1980  73.8%9.1 §0.849.9 86.0+9.7 86.1x11.4 63.0+14.6 £8.3£12.9 77.8£9.7
mmHg 1990  86.8%4.4 91.1£20.1 94.4£12.9xx | 100.6215.0x x 92.8+12.2x X 86.1£10.4x x x| §7.8410.8x x x
tidal volume 1980 396107 5152166 896+189 1128220 903+19% 690+ 105 669+352
ml 1990 B09£202x x x| 820£230 x x x| 1198£277 x x x| 1286£349 13684328 xx x| 1110£347 xxx| 7784263
f 1980 17.043.9 20.543.9 2.144.5 23.843.8 xx 19.5¢3.1 18.0£3.0 17.4£3.0
breaths/min 1990 |  15.4%2.4 20.3£2.9 2.0£2.9 29.1£6.9 19.143.3 16.9+3.1 16.1£3.4
VE(STPD) 190] 65416 12.78+2.81 19.17+2.32 26.543.57 17.4£2.47 12.23+1.71 10.63+4.06
Umin 1990  9.43+2.4xx x| 18.38%3.66xx x| 25.23+4.67x x x| 35.0846.32x x x| 25.50%5.52x X x| 16.60+3.89x x x| 12.02+2.89
V0, 1980 205+44 524+185 818 1106303 679+ 144 332466 247+64
ml/min 1990 204184 52115 815133 1084136 87+134 B1£65 20£70
Opremoval 1980  32.1£5.6 39.1£7.9 41.448.2 414271 39.624.1 27.244.9 26.4£9.8
ml/l 1990 22.9£3 Ixx x| 31944 xxx|  B.3E£6.5 xx x| J.9£5.8 xx x| 29.9£5.7 xx x| 2.023.4 xxx|[ 19.6£3.0 xxx
Oxpulse 1980 3.140.7 6.442.1 8.012.2 9.843.1 7.641 9 455101 34=1.1
ml/beat 1990 2.8£1.0 6.31.5 8.0%2.0 9.042.0 6.9+1.6 3.8£0.7 2.8£0.9
vital 19801 3476£596
capacity ml - 1990 3009447 x x

Values are means £S. D. of 13 subjects studied in 1980 and 1990.
x 0.1>P>0.05 xx 0.06>P>0.01, x x x 0.01>P

bE < e b, HEEHE T ETICI13164 mmHg(1980)
725198 mmHg(1990) & 34 mmHg 4 &< 7o b,
1 % K#ETH BN L (Fig.2) .

PEAR A I FE VX R RF i D\ C73.8+9. 1
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3 FRICKERF A T T @ 50 ety
217,

3) Rate-pressure product
Z O LOFERICLIAE T X OV I M FE (2 1
WMLt T, DO TH % rate—pressure
product (double product) :H#n4 %, Fig.3
12450 kgm " 3 BRIZ B0 5 L0EH D rate-pres-
sure product Z A 4 I HEL L7z D TH B A,
i3 < EAZEDB K E D - 1,
4) MR RERE
FfifE 123476 2596 ml  (1980) 753009+
447 ml(1990) ~ & 5 %KETHBE IR Lic
(Table 3) , ZHRFOMNHE$17.043.9[E] 4
(1980) 23515.4+2.4 (1990) ~E@A L7
PEERERDONT, Fig 45 3H b0
7tk o, EEWHE TERTOMEIC IS, T23.8%3.
8[al, 4 (1980) »+529.1[E, 74 (1990) & 5

(4)
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Fig.3. Rate—pressure product at 450kgm/min in
1980 and 1990.

— 31 —

29(
1 0—0 1980

27+ e—o 1990

25
2}
21t
19 .

17

RESPIRATORY RATE breaths/min

—

0 2 4 6 8 10 12 i1
TIME min

Fig.4. Mean values of respiratory rate to given
work load in 1980 and 1990.
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Fig.5. Ventilation, oxygen intake and rate of oxy—
gen removal in 1980 and 1990.
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RFEIRBIREO BB & L C, HFEE IR ImE
LB OMBREINI RS C L X EBICHE
BT 20, BEEEL A L OB OBnL b,
FEMEA BN X5 2 Lic X - TR Sh
TE Y, KEBRIZR T ETHIED 20 LFE
Bk RB B LR,

DA L BERLEORE, T/t b rate-
pressure product (LU DOBMENEEESY LK
BELCV5I0 23, AR VT e £
\» rate-pressure product {I7F BN L 7
(Fig.3), x5 LA0RKE DHERE DEE)
Ny, 505%A, 60E, TORRE & ks &
& 31T rate-pressure product (EHEINT A HE
B D, R—EBCHT 508 ~0 AHEE N
B DR RELS DI EDVHLNETE 5T,

BfE, EBEE ORI L LT Karvonen 1Y
W2 & B BHELOIEH target heart rate A3A <
WHR TV B2, RO ERI DR RS
DEBERICH T - T, MEEREDOLEMIR
WIN, ILICHEDFE L LT rate-pres-
sure product DEMEIRHTL LA TE
72

RICIFRBEREVC D\ T D &, 10T ifinG
B4 Lichs, FFERO BAAN L HE L
THFHLTHO.51 & fEZ R LY, o
N OEERE D IVFROEBRHAT E1310% 7>
5302 b L7, Lo LEBRIEREILZ 010
FHIAETH 1o TDZ EITFERDOLYRIE
LS LIcZ &R LTWw5 (Fig.5), =
AUTINERIT A 5 IR ZIER DK T A R DR X,
Tiobb | RKIBYEAIE, Baitilig

(7)

BEHETI LI, BEFEEXYTLT
WhHEHEINRD,

Niinimaa & Shepherd ! (%, 60~70%% D 5
FIIACOHF AN 20~15038 i ie b X 5 7
EEAE 4E, 1 B304, 1LAERLEER,
FHITRE, BIE MEE, BENEKE,
A ER EDOMZECIHAER L O closing
volume ICEBLBLITRD NI - T L)
HLTB, EHY § 2FEMichbi b hEE
FEOC g F VIS b v—= v IERRICRBWT, b
v — = v 7Rk O LRI, SRR
B, —ERKE, SRR X OREMERECIT
S BN ED S e o fe Z ERHE LT
Ho ThbDHEND, PEEZDMERDR
BB I e oM Eik b v — = v
T L > THRINERWEELZ BN,

—giz, fnfs L & b OBERE TR ahE
WDy, LA L b v—= v 2T X - CTHEREMERS
DOR[BEMITIARE T & 512 2, KBIFEOWERE
b, —ERKETIhbbFROBEI LT &
WX O DRRKEYEAIR T, EEREOmBE
FHEBEAME LD I ENBEL LT 5T,

B DRSS F 2 P EEE OERALS
DEBEFRIITFREEDE T B IS I2 52 &
THH, TORDIIBRRICEES T % BRI
me i 7e £ ORI & it 3 5 EBNE Y
BORLZ LI ENEEL A THA D,

RBEFUTA8EE 2 B TTHE O B TR BN 7o s
FEELRGIT LT, I o EB R RIEER
BB DRI O\ TR Ly, BFRERRO
BFIEECEE ), £~® 7 e € v BRI 7o
EOMPERT, B kT 5MBEOE v ALl
EDWTIHRAET A ENTE e o &
BINBORFIZOWTHBERT B E L HITAK
WRE A BN ET D LB INLEETH
59,
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Axtg & LT, 19804F & 1990F i AT DR —
EEY EM S, O, ME, PRE BR
B, BEENELEORE1D, REFEEOHE
B4 5 PR B BRINE O Il BF 5 R R
L7,

A TFEHC oW TE, Monark ## Hix
B =2—% (50rpm) AL, 150
kgm 4, 300kgm, 4, 450 kgm, 5 DIE
w3 EHEOER Y & 4 5, 12017 5 il
Al E A\ 1o, FEEIRFO OB I MET PR
HoLEN D, ML Riva-Rocei 7K EE Ml
st (1990), I Lotz — v vksl A8 EEt

(1990) % LT 1 HRBclE Lic, "R
¥urv— 3 A& (1980), breath by breath
B (1990) BRIz, RS ofdl, EEpl2o
M, [E1E5 o EOBEEREL, £277 Ay
7 (1980) 35 X O Sensormedics #-% MMC
4400 tc  (1990) #{#H L breath by breath
X hRDI,

Hi>¥ THE, K TR s & OFRECED,
REE#E O, FEE O E ORI EIE LIck
B, UTofmrBic.

1) tnEsicfE S BOOEENL, L L HEDKE
TR (11%) K&, BELODEKTR
CEBETH - T,

&) —EEhC -3 2 TEER R RE D hnkmic A 5
iz, O L Y S BMEHMED LR
BRI B LT,

D% & RfERIME D fE C#H % rate—pres-
sure product (LINERCEEVIERT B 23,
B 5 E ERENRED 5T,
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Cardiorespiratory Response to Given Work Load after 10 Years in
Middle-aged and Older Individuals. |

Tasuku SATO and Shozo SUZUKI

Effect of aging on circulatory responses to given work load were investigated in middle-

aged and older individuals. Seven males and six females ranging in age from 48 to 77 years old

(mean : 59.7) were studied.

Measurements for heart rate, blood pressure, respiratory rate, ventilatory volume and

oxygen intake were performed during 12 min. exercise on a bicycle ergometer consisting of 4

min. exercise at 150, 300 and 450 kgm/min in 1980 and 1990.

1)
2)

3)

4)

5)

The major results were as follows.

Left grip strenth were found decreased more than right one after 10 years of aging.
As for the effects of aging on circuratory function during exersise, the increase of systolic
blood pressure were greater than heart rate.

Rate—pressure product (systolic blood pressure X heart rate) were found increased in older
individuals.

Oxygen requirement of the same work load was not affected by aging. Their ventilatory
volume were increased with aging, but respiratory rate during the exercise did not change
which resulted in increase of tidal volume (tidal volume : ventilatory volume/respiratory
rate).

These results suggest that respiratory efficiency of older individuals remarkably decrease

because of lesser oxygen removal.

(10)



