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Abstract

For the purpose of obtaining the basic information on the exercise prescription for the
middle-aged men, 1) PWC 170, 2) characteristics of cardiovascular function to physical
work load, and 3) interrelationships among physique (skinfold thickness), performance (fitness
test and 5 minute run), and blood examination (total choresterol, trigliceride, and uric acid)
of 62 healthy middle-aged men having sedentary life, who were grouped by each decade of
the ages were examined in this study. Following results were obtained:

1. PWC 170 (watt) and PWC 170 per body weight (watt/kg) were 125.54+23.65 watt
(2.19+0.37 watt) for 30s, 138.5+17.29 watt (2.30£0.35 watt) for 40s, and 128.1+13.28 watt
(2.20+0.31 watt) for 50s; Men of the 30s showed the lowest value.

2. No variable changes were obtained in oxygen intake when loaded with totally 12
minutes of physical exercise (successively three steps, four minutes each). However, maximum
heart rate showed decreasing trend along with the aging process, but as to systolic blood
pressure 40s and 50s showed a larger increment than that of the 30s. In both 30s and 40s
a group which had larger skinfold thickness showed a great similarity with that of 40 to 50s.

3. Significant relationships were found between PWC 170 and body weight (30s), PWC
170/kg and five minute run (40s), five minute run and skinfold thickness (50s), brisk walk for
1500 meters (30s, 40-50s), choresterol (30s), and triglyceride (40s), and skinfold thickness and
adult physical fitness point (40-50s), triglyceride (40-50s), and uric acid (40-50s). [Proceedings
of Department of Physical Education, College of General Education, University of Tokyo,
No. 9, 39-53, 1975]

* Pk B Ik B BT (Department of Physical Education, College of General Education, University
of Tokyo)
ATk fk B2 (Faculty of Physical Education, Juntendo University)
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Total Skin Fold (mm)

Triceps (mm)
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Heart Rate (b/min.) and Blood Pressure (mm Hg)
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1) FEEZEOEINITOVTER L LS & T5%

B, FEMICHENT, BEfEAKREWZ L3
MONZDBEER THS. AHEOHKREITIHTH
ZTD LS HAITREINT VB2, ZZ TE—IG
FHETRENBEEIZOWTHELHED TD L
&, PEFEEOEHAFIIT 20— MmEDG
ZZBLTER6TRENA L 51T, 40k &
V505 AR TI30ZAUT AN TIMED EF-OBREN
‘L, —HOHEEE, 2EHoEAT, 30>
40> TH 72, ZORBBITHLT, &
BENDZ LIFEROPERE Ok 8B
LT, B30 fR2MENENCS - M T v
NEVWSTETHD. LWI5DIE, —RBIZFA—A
LT, OB L Y ERAT 22 LiEsHD
TRHNE > T DT LEBRTEINDTHS.
DESHBETHLT, 9, 55MEORBS.
Hx4h B EN~B0FEREVBNEERLTVWSZ

>
—
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E, Fh, 20 (KF4E) ORAMTA TS0
¥ s, EF0445H, 84H, BIUVI2
S ERENRENI2I/S, 14130/5, 168H/5 T
H VN DMELIZFFA—DfEER/R Lz &gk
2B 2 B L 30RO ER 2 R HNT A RIS -
EHEMTCIILWERD B, LT, T o
T & 7240~ 5051 D SUG O ) 1 R v 3 D
AT 2HERORE L V> TL VDb
nad. SHIMAL EFAOBREREELD L, KFATR
DOHIMCEE S LRBOEIMOE B IFERTIA
CEizabhisy. (50watt—>75watt: 1741/5~
234/4y, Towatt—100watt: 2641/5 ~273/4°)
DF Y, 50watt Br T TIENLDBN B DT TH
5. Fhicx L THE Tk 50watt R cEhZih
137mmHg, 146mmHg, 142mmHg <& - 7273,
50watt—>75watt T 30~40#ft 15~16mmHg #4
Zxt L50mkfAS 21mmHg #i e/ <, 75watt—
100watt K c30mft SmmHg HiZ5%h L40~507%
T 13~20mmHg HEFEn -7z, DI &
5 50watt BT TICETE - DIZZ TAMHY
T3t L T40~50m 30 fRIC N T L Y ERE
ERKTHD. B, DB LA DinnENZ
BIMEDEABKCHDEVZL LS. ZDE57
HHEIBEHLY L THhHEIh TS, 20
X3RRI E S L TR ZHICOVTHIEHY TH
ETFEE Lo, TR, AR Mg & D FRE
O E, REMEEES L OCERLIK RS L
2 & > THDLNU TV AHERIMEEILESITE S
ZiIWPDT, &, E45CBRRL, —EDE
EOEB Y AR T 5L, TORDICERINDE
FOFECH LT, DFEELH L TRHIET 20
DEFETHD. ZOBE, BEHTEHITEN
T, &FREEHOENNKTH 2P b, D
EH OB L THEELZED HTE, &Y
DIEEEZED 52 LIT & - THRE Lisidhuidis
bigwhwZ &iZie B, Fiz, AT TOHEE
HETT 59 b, LEOERS T T3
KTHZ &y, R L TER LY EAT
HZEZdinY, —THEBREETLEIEED DR
IRRBIZE R EEZDND. ZDZ LIXDED
HEROET, 2% VAV 7L LTDOLBORE
HOET2RTI LITHmD. BT, MEDE

FIZE L iR Hyperfunction 72358 <
FHET 5 L\ bl T Y O ARREM: R M ERE B3
HREFE G AERBR 21T 5 ERBRE L U b RF 7 1
7 RNvr ) vHEHBIRIRCH 7o\ 5 LY, K
DIER D EBEIRIER, &2 \WIERRIC
MEpRLRBEDOAT 2—LT IV, emTH/ LT
Fvr ) vOEENKTCH-TEWSY, A7
F v ) VIZIE#ADTERICKH L Tlie imne
IR X AIMED EAZR LR L, £DOHE, O
HHEEARED 2\ 13T LAFD L, DKL
THRIROHEL o> bh T3, L L
iz AR e > Hyper-function oREEZ KT D
DTH2h, ¥7z, BHEHI%L Hyperfunc-
tion DIREELVR  RITEIZEN D L DT BB DT
HANTOVCTERHTH B2, BARIC L i,
EHFROOEOEE 225 LBV > TH T
2—17 3 VOERIRE L, Thefz s7R
ADEE AR 70> T BHDITR L, WEDES
REDREENSEL &, AT 22— 7 3 VOERIZ
K3 DPLIIHET <, ALK R B AR DAL AR
SETHENCHA X5 Rz b Ev5. F7o,
Brandfonbrener® & (% D& 4 ZtE - T
1SV % DE A TERMUETT L0
W, ZOETE—EHHEOET L HEOKE S
DL LHBDOPWHIZEZHDTHAS &\
Uy, Strandell™ &g 7:, EEZOLHHEOEK
TE—EHHEEOETIZH &S5 HDTHY, =
MTINATHE S DB EHEDET LV RTH
BhD, BEZEOLTHEDE T, Hypokinetic
WX HTEBRERE~DHETH A S LT 2.
—7, Lewis'™ ([ ZOIHED KT BHEMN TR
, FIIBEBPBDETIZLEIKBDTHDE
BT B, ZEZOIERH Strandell D3 L
5 z¥ 7z %5 Hypokinetic 7cHFIZL 2D TH
DT hE, FEEEIMENC v —= v T
BT LT & - TIRAREBRERE, ZRBEHRI,
—[EFHED 7 ORISRk 2Z £ 57
S &S5, i, ST - TEAZERKE R
B i, TOBW®RTE, BFREERBIZL ST,
P2, AEOFEDFERHEOR - ICERT 2
FNHNZ LB BDTHAHS.

W, DB EMEDKIE & FIREDB R & 4
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2L, FIREO/PNIVCEHLRKEVCEL TIXZTOK
BSRY, BEIRHFCHST, OED LADRE
ERRE L, LDIARITHE EAOREIVNE A -
7o, A0 TR ZOFEIERCMED T ITH < £
bhTw b, ZOZ LI TROLRE~DE
BIEREEAKREVEVWSETFEZRVTY, 3T
IS DEENEDLN T30 THA5. KliF
ERKEWREDZ O & 5 I RKIEOBE AT TSR
N B N7 40~50 K R DL —MEDILE DT
L I ULBEEEZRLTW 5. KiFE & REg
DIMEFAHEBNIE <, EIEEDOKEWH LMW
HORBRMEDFEE IV, &2 A2GEB)E
TIRIREVWHLRLY EARRLADITHY, &
R MEAIEFRAICH 722 LTHEBHE VS
APV y =R L TBRICRIE L2 2R L
T3, TORFELTEEENRKEWEWSZ
LBBHFONIHTTHS.

F L NE, ME & B e OBEfRIZ—E T
We L, I LABIRBELSSZ Ofho fi EFREHRF
(thig, MO WARRTF, BEHERTLE) (ChEs
HBELBRXTNB. 22T, 2OV Ta VA
7 r =, hilEi¥ L OREEOE % ik L TA
BERDE>THAD.

\‘ | | ‘
e > | |
Qﬁn \ N | g2 | mtknsls | R R |
BB B\ |
fsi /OB | 207mg/dl | 124mg/dl | 5.5nag/dli
304X | ] : 1 {
13| ks | 184 110 7.5 3
- —
6| ot | 216 | 89 6.3
40 % | | J
4| kOB 196 | 161 i&s |
| |

EIREOKE W#F 30 TREE 75 0 285
<, A0 TR 3 X OCREE 2 B E 2R
Liz. L L7edih, Z OENEIIREEL & o
HERTOKII S TRV L, Fi-, BIELE
22T BEIRBEAEDFHE TR0 Luvvbh i T
DT, ZOHTOREFEMRILVWEBbhD. £
NTITHRICEIEE DR E LBV S WBRIT N

THEBAMIN L TMEDHE E/R Lich e v
L EIRERKREWEWS Z LIZHERT N,
HEDFEHEORE (FTinbbEd) LRk
#¥ Hyperfunction *DOBFRTHBEIN 20D
Lz, WIORIZ LT, EIRENKREWLEO
JEZ DAL TT ATk ~ 7240~ 505 AR D O I B — I
EDIREDHFIZEL BTV BZ Ehb, &
D—MELETTITLLZHNRBECTHA S BEIRE
NRE T LIF30ERI8 TLRA0RR L EDEZIZ,
0FER TR —BOES IR LIRS 20
LB EIND.

2) MIEFTROIHT, FhdiED ¥ L 0K
BIIM5IZRT LI, 2 VAT r—LEHRD
LIEFEHHEBZ 2E0Sh-7c. 2D b
bW e LetREEFFEDOD D TH-
72 LThH, FRAANT L > TBEEINIZDDT
B BT ITHE Lindhid7s Hisv23, 40~50
B CEIERE AR HEBEBERER L Z LidH
WhHHZ ETHDH. FEREIIERE, BIRBELE
B LTHRLEBNATEY, LAFEECMEIREEL
FEZRWTH EA LTV BEEREL, Fio, BR
FRIZEVWTH 2 VAT r— L X 0SS AICIIE
AOHE L DBARAGEDH DD L3P, B D
BIRIZOWTiZ2 VAT v — L Rh R O A3
B3 LSBT D 2\ VIR E & & WZHEET 3
Tl EDHED Y HBDON, B, AE®
X UER MR RO NCE\WFE DI &
5. 7z, Albrink® 1z Ty, BRI MAE
FEEN RS &V DERARIT X Y IEH
L7BIZS RT3, FMpREEo L7
BRBEELERE LTIW28, 7Y VA,
BEAR, BEHERS IOBEICL > THHEMNT
B evbi® NEXEREEIME % 2 25K 2% 8@
ALVBELZ 2 <MbhTW3®, —F, &
ZRPAPICE VTEIBERRE W2 LB A
7 ) — DOBFER & HEOFEHREOTRIZL S =
ANF=REDT V25 Y RAZREEAH B ETh
&, 40~50iRMRITF W THEIRE & hElE i s X OF
RiB & DBERAENE WS Z 21X, FEEECE
2 HEDFEEMECH v — VY OBRUER & F5F &
DRV DEIZBWTEEEINDINEMETHA S
LRBbhs.
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3) 30tk PWC170 3 & 0f PWC170/kg 1%
40510 & U DIENMEER TR Lz, BT D/NEF D
Hiz X, 1500m B8 DR A0 A L0 BT
CEROVTISTHE T LAIVEEEZR LS
b, 0RMROENET 2RBEIZTNETH D
LRRT B2, £ EIOPWCITMEI MR Z & 25,
0D IMET 273 D D TIE/s\ I LILRTR
Lick 3 CHESHER, 1500m@s: DR A IF
HENDDITTHhsH, PWCIT0HLHIE 2 2T
LebDTHHDT, HEEARIIHT 2 LK
— I FE D58 s H# 2 TPWCIT0fBIZ & » THE
J& &R R BT A T 5 2 I IAREY T
»H5.

PWC170 DFe R EWRE HDEE & L T O #H Y4
MrEZLDE, HEDIZ—BBT (24~315)
P LU EEERETE (21~228) x5 Vo,
max. & DB#EEHE~, 7=0.872 (p<0.01) &&
B AEBEBERA D s o EWME LTV, Lavl,
— RN —FE L L CALRIIAR Chn-T10 &
VWL FRPIEEREE (Bk) T Vo, max. kA
BHBEGRER TS, —F, FEEIZRSNT
W, BEE 51320~50 kD% F € Vo, max. &
BEHEBELD 572 (7=0.522 p<0.001) &~
TWABERAPLOME (24~58KDOLF) Tik
Vo, max. &R < BO NN 7 E W
5. BF T3S0z A&k, AWUTH 5.
L7285 T, HFEEZICHTIPWCIT00EE
HEIRAE I DIREE L L COREEIIH LA TR, £
SN T 2BERH B BN b, KPIET
12 Vo, max. DREELFT > TW7a\D T 5 S
LDORBRELRIEZA (T INES SHEE
A (19~215%) Tix Vo, max. LA
B2 5. PEEZETITHTHD) WTFho
ERTHEESMHBZAON 2 72, FEHY
(watt/kg) TIX40fL721F 28 7=0.56 (p<0.05)
LHEBTH - 7eh, 305 & 50k L U0k
EH0RRAM TIIAERE Cldinn - 7. —khEE
Fiz & 5T Vo max. 2 & 24 NHERES T
2T, Voymax. & Submaximal work & @
BEMoEEL, PWCIT00EH DT 75 E3&N
NEE;

% &

@t Sedentary life #3% - Ty 53051825
4, 40i%fR294, 505%fR 8 4, #6248 (WEE L
TRFLED— I L UBHE L EEROBIHFE L
mz7) ERBCHE (R, kFH, KER,
BT A (CHELFEHETIT A b, 5 5HE)
PWC170, @R OB NERE, LW, MmED
ZAbrs L UORHROKTR (22 vATse—2,
IR 3 X OYREE) 2 BIE L,

1) EEEOENRS PWC170

2) ” SEE) AT B TEBR S RE O
#

3) J¥RE (RpiZpelig/E) performance (fk7)7
AL, 54ME) BIVCMmMEFTR (=2 v
7w —n, hiEiEl, REE) HEOBR

BE, 3RIZOWTIHRETZZLRENEL,
FREEE OB BT AR B LS L
T5LDTHS.

RRIRDEEVTHS.

1) FEIREEAENAD50% tile {3 WAz DA
filfl & MR OHEFTITHE > THEI L 7.

2) MEAEDT A PIBA, |EB, VY
) T ADEROETITH > TET Lz, F72,
B, U727 FY 7, 1500mEAk )8 ki
NIV FNRKEN T2

3) 5 HAETERDOETIH S TET L. 30
#%f%1099+83. 6m, 40%fK1034+94. 7m, 505%
899+190. 0OM T 3> - 7=.

4) PWC170 (watt) 3s X O (A E %4 v PWC170
(watt/kg) 132051 (K54E) 143. 7+21. 74 watt
(2. 44+0. 32 watt), 30i%fR 125. 5£23. 65 watt
(2.19+0. 37 watt), 40i%fk 138.5+17. 29 watt
(2.30+0. 35 watt), 50&%ft 128.1+13. 28 watt
(2.20+0. 31 watt),, S TIE20m MK (KF4)
193.4+38. 27 watt (3.23-+0.41 watt), 30K
166. 5+14. 63 watt (2.5240. 25 watt), 405%f%
171.2+19. 48 watt (2. 73+0. 28 watt), 507%f%
(14) 153.0 watt (2.36 watt) TH Y, 30mkfR
N—FEEER L.

5) IM¥EHT R T1X30mkfR, 4083 & U0 %
hZh= vAFe—1 205 1+37 13mg/dl,



-

FiEEE © PWC170 & EB) A3 5 TRERBERE 0 Fridic DT 53

206. 6-+36. 11mg/dl, 207. 8+18. 50mg/dl,
fefbix 116.4+52.17mg/dl, 109. 7+38. 46mg/
dl, 120.8+54. 65mg/dl, JREEIZ 6.5+1.24mg/
dl, 6.7+1.23mg/dl, 6.0+0.70mg/dl T -
7o, IR 3 &£ RS IEH B 282 274
D% - 72,

6) 44771 3 BepiaT 124 MG EB) AT L7k,
BEFREMEIE AET b - 2. OB FMRIT
FE S TRAMEDRA LizDizxt LEKME T
305N~ TL0~505% D LA K & 2 -
7o, F 70305 40 CHERIEEDRE WL
INSWBETIEAE WEED G 5340~507% R D
G & BELL L 2o fE i 2 s L7z,

7) PWC170 & {4 (30m%fk), PWC170/kg & 5
SRR (405 ), 5oL EIEE (505,
1500m&$ (30mkfhss L V040~50% k) = v A
7r—nA (30if), iR 40, B &
O EIRE & k5 2 bBA (40~50%f%),
eEERG (40~50%1R), JREE (40~50i%fX) 7
ENBRESHEBEBEGR LR L.

(BB, EBNTHE I E ¥ Lo SEE DMK

Fete 7775 b ONCE B RS E B AL BB
REDOWAR L, SEIREEECKH I L £
3.
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