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Eighteen sedentary middle-aged men whose ages ranged from 34 to 57 (average was
43.5 years old) voluntarily participated in prescribed physical training programs consisting
of running, circuit training, basketball and tennis from 90 to 120 minutes a day on one or
two days a week for seven months. Medical, anthropometrical, and physiological measure-
ments were made at the beginning and the end of the period. In this study those measures
were comparatively examined so as to find out the effects of physical training on body
composition and cardio-respiratory function among following three groups of subjects; Group
A, 5 subjects who participated regularly more than once a week for more than a half of
the total period: Group B, 5 subjects who participated irregularly for less than a half of
the total period: and Group C, 8 subjects who participated for less than one fifth of the
total period and quit early in the period. Followings were the results obtained.

1. Groups B and C did not show any changes in body weight, but Group A showed a
significant decrease in it. As to skinfold thickness as indicated by the total sum of the
measures obtained at triceps, subscapular and abdomen, Group A showed 36.5% decrease,
Group B 12.3% and Group C 6.1% decreases, respectively. In abdomen greater decreases
were obtained for Groups A and B. Percentage of fat against the total body weight decrea-
sed only 2.9% for Groups B and C, but Group A showed a significant decrease of 13.2%.

2. When taking acount of cardio-respiratory responses to step-wise increment of exe-
rcise loads (three stages of four minutes each, totally 12 minutes) on bicycle ergometer,
heart rates and blood pressures, as of being compared with the values obtained in the last
minute of every four minutes, revealed significant decrease for Groups A and B. And,
Group A showed a decreasing tendency in ventilation and oxygen intake (consumption) and,
in turn, Groups A and B showed positive increasing trends in oxygen removal and oxygen
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pulse; whereas, Group C revealed a decrease in oxygen pulse. Values of P.W.C. 130, 150
and 170(measured in Watt) increased, respectively, 53.0%, 43.4% and 36.7% for Group A,

15.5%, 17.4% and 18.0% for Group B, and 3.7%, 4.3% and 4.5% for Group Ci

Resting

blood pressure did not change significantly in both systolic and diastolic pressures.

3. From above results it might be concluded that participation in regular physical tra-
ining programs lasting 90 to 120 minutes a day and repeating once or twice a week for 7
months could help improve body composition and cardio-respiratory function. [Proceedings
of Department of Physical Education, College of General Education. University of Tokyo,

No. 8, 1-18, 1974]
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(Table 1 Physical characteristics

6 o Age. Starture | Body Wt. | Rohrer Skinfold  (mm) |
(ver) Index s

Subj. | (em) (kg) Triceps | Scapular | Abdomen| Sum
H.F. 35 157.8 69.0 175 13.0 21.0 ‘ 47.0 81.0
g K.K. 39 161.5 53.4 126 4.5 7.5 10.5 22.5
5- HoS. 44 170.8 80.0 160 17.0 23.0 23.0 63.0
< roN. 47 164.5 61.5 138 10.0 22.0 15.0 47.0
F.N. 48 169.5 | 68.5 140 5.0 80 | 80 21.0
4 42.6 164.8 66.5 147.8 | 9.9 | 16.3 I 20.7 | 46.9
S D. 4.92 4.86 8.82 17.44‘; 4.76 I 2o | 1am : 23.19
K.W. 39 157.2 52.4 135 ‘ 5.0 i 8.0 6.0 1 19.0
a S.N. 42 166.5 71.6 155 8.0 240 | 23.0 \ 55.0
£ K.F. 41 158.0 62.0 157 | 8.0 15.0 92.0 | 45.0
:i T.H. 46 162.8 49.1 113 | 4.0 8.0 7.5 1 19.5
8T 57 174.0 62.0 118 : 7.0 | 7.0 : 0.0 | 24.0
X 45.0 163.7 59.4 135.6 6.4 5 12.4 13.7 32.5
S.D. 6.42 6.16 |  7.97 18.20 1.63 '\ 6.47 7.31 14.74
M.N. 37 166.5 50.0 108 3.5 } 6.5 5.0 15.0
oY 39 162.2 53.4 124 4.0 ‘ 5.5 8.0 17.5
A.N. 34 171.1 47.0 94 978" 1 . 65 7.0 17.0
g‘ TaX. 46 168.0 52.5 111 5.0 ' 10.0 6.0 | 21.0
g 1483 41 166.9 52.0 112 &0 | T.0 8.5 19.5
K.O. 45 172.3 59.4 116 6.0 | 8.0 7.0 21.0
Y. H. 46 165.7 57.1 125 50 | 7.0 6.0 18.0
i 55 171.5 52.5 104 7.0 | 6.0 L 16.0 ] 29.0
X 42.9 168.0 53.0 111.8 4.8 l 2.1 7.8 19.6
S.D. 6.15 3.22 3.61 9.58 197 T w1l 3.22 4.02

*
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work between pre and post training)
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5EBbh3. bz, EOHM & A
EED JRITER IR - TRER~O faBo R, K
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(Fig. 4 Changes resulted from training for three groups (30, 40 and 50 ages))
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MOBWARDHHRE N e &l Emb, CHE
DOEREOEIZ v—= v ik 5T L LR
dAfoWE s IBbhA. EROBRE L A D &
Pollock &%% 40~56 ¥ (°F# 48.9 F) @ Sede-
ntary men #%%42, 1 H 4040, B4, 20
M (54 A) it TH LV Walking 247
olck oA, KE, KEF, BT, EB=5H, &
i, BE R, KERARo RIEEAE % fat,
[ EARRICEHD Lick 5.

¥ 4=, Carter B3 2 ¥ Fiobic - T, 39~59
FoOBFEANRICHE2~3M0E, 1H30~357MoD
Interval (run-walk) training %47 - 7-#%, 1
FHIX, hE, % fat, BEERE 5 HiLo
BENEEAET, 118 o BREAHAEFRICHL L
EHEL T35,

Body Composition p33EMESEI-ZEL 5 51
MBIz oWTHE 2 THRBE, Thicix Mk, ek
DESRPERFUR IO P v—= v /&l (X
, HE, HHER LOEBOR) 7ok B
4523, Pollock, Carter Ho#geAP /&
DFERN bR X TE Yy AU Lo BB SRE Tk
A MhERBbRE. ZOBEROBS TR
RIE—E TRV X 5 CH b, 72 & 2, Willmore
BX17~59%F (F3533.27F) oE L Mg, B
3al, 4Et41345fE, EfTEEREGT 51.75 mile, P
W E 200m/min @ jogging #10 (2 4+ B
¥) Ttk =5, Lean body mass 3%k L 7
Mmotehs, ki, % fat, JEH (2 A1 AL
BIOKIERE (7804 48360 EBECRS L
feEwvs. L, ERED 5 bR, BE LS
BIUESEEERCH D Lithatcb Wy 2o
k52, 27 A¥C1HI0SEED jogging T
IR D & <z, IR e £ o bl
WomMAirhE v G TERVL 5 TH B, F
7z, Pollock B (230~45%F (#i5938.7F) @
Sedentary men % %484 1 H455 ], B 2@, &
BB D80 % £ 90% o X T0# M (EEhc
(X1658MH) jogging %17 - 7458, 90%FO 6
fire> Total skinfold » % fat 234 1= #Ad L
fobAabiE, AT S BEERT. & 4 Sio A8 L 80% B
TRBPERE ot WELTWS. 26
Ribisl ® §&'ic X v, #3@E, 1 ABSHEO

8y

running % 5 7 AT 5 7o & & AREIRFECWL
L7chs, 1 % fat, 9 &z Total skinfold (X4
Lihist, bv—=wsZo=5AF—HEEIT
BWo B 300kcal/h,” o B¢ 750kcal/h ©
Hotob il

Fb—= v 72 1 % Body Conposition o284k
IZ2oWTi, EBEoMK, Tihbbz=srd—
DOEREDEO AL 6F, #AHThbbARES
e owT LBt ShisHhude b, i,
—H, B SR A 5 AL, REITEE
icsn, IREEEIZT L ABE © F [ i@
USRS IOl THIGE T L it 5 T .
FERCEMicr» I XHEL R LAY TS
Bllas2dhd. o HicHEESLEFEREOEC
LoThv—=v 7% 25548, FHoBER
ELHEETHLENEASS.

2) % L O HERAKEORES i 12 Maximal
test ~ Submaximal test 7 % 4. FiZILERE
CRABIEBE TRER bl ETHENR
BhTwd. O, BEIXRBLYL - TEEN
EfTHRS iz, BHECENE LT L Tk
LETHH, BRA-FETHS. ZOFA LO—
=iz P.W.C. (Physical Working Capacity)
130,. 1506 L X170 3 H 4. ChikDIn s (¥
BEOMIc—REENBIFI T T3 2 &bl
M 130, 150, 170 DEFOIFERA RO B LT
HN 2T 5 HETHS. TR KBREER
BEOHBL®LY, BB fBRE I L T
[m CRIEECTHIE T 272010l KL #EbhT
Wb SE, hEEEO K v — = v 7RO ik
EbTThxAuvi,n, AEo PW.C170{#Eix
B#, CHcH~NThrur==v/icth2~84%
LEVCENRE R L. Tihebb, ABT36.7%,
B TI18.0%, CHT45% LtFhFhri—=
Y7 DEMEIRGCIE L gL B L Tw5, &
OBt PW.LC 1T0E0 RS 2 —EoEHf
e LT, pre-Tr. X b 4 Ev-KEDLHET
(FENET T L TH- CEERED (Work-
ing Capacity) o#ihne 2%z L0 TE 5, Tic
bHLIFR - R R 2 5 5 Oxygen Trans-
portation OB L foato T L AFRL TS,

FHELWRPHEEOKNE PW.C. 17012 &
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STHE L X 5 &AZRTWD. & 2AH, P.W.C.
170 1 30RTIX40R X D L Ir L ARV EER & 55
fo. ChuEbhubiuaie R & Lc30fRo EBREC
A D - Db Lhfeunas, LaL, AEH,
bk, 3018, 408, 50X [l —o Ml E) A fi %
b7 fcWg, 30K TIRLWME D ERSKE VDI
L40f%, S0RTRLrLAUHE® LR X b L ME
DEROFRKRE S LEEEZ TS, ZDOZ
LRBEE LI s THHREEh TWw 5. OF
b, 30f8E40f%, S0 TIRFIFECKT5ERER
DRIEVRIEDEELBRS. LIENST, P&
EHEOEDEFHEL X5 L3586, OHEOE
{ExFEiz LTwB P.W.C.170 & 5 iFEZET
ORMEEL TWA. LaL, Al v==v7
BT -1E, IWTEh TR v—=v78MN
B IE Ue PW.C. 170 o8& 7% L foddld
THD. Lid->T, HEECEDEFmT 5
i, E LTS, P2 iR
BEL X5 ET5BGCR, AR FE
THAH5 EEZBIhS.

i, hEEHCH L CEBHA R ¥ 5 2 5%
£, MED FRC X Skt onEn thid -
BlLit o erdsw. 2o X5 hkhBEicix
PW.C170 L h b &L A P.W.CA50%FEEE L
THWAHEEYTHAS.

HEOHPE A H D L, Hanson'” 5i340~497F
204 Sedentary men % %&ic, #H3[E, 74
AL, 18 1ME»6 1R, 5v=vs, &
v—F =, AFIvbYy, Ay, bFE=1T
ExfTiey, P.W.C.130, 150 3 X 170 (kg-
m/min) AErhEh21%, 34%, 0%WmMLics

ELTVB. Filzy bv—=v T fHsT,
Submaximal work iz %45 0o A g
% BEIhTw5, i Tl, Wallin 5'®
1231~60F 214w LT, A3E, 1H5~15%
M, #17, FHRERLE > 108 7708, %
7z, Tzankoff 5 |(144~66F15%i=xL T, &
2~3[E, 1H554M, ¥ay¥Fvrs, HiT, K
Wy =R, ~vFE-AlgER 64 BREITT-7
e &C, AfflcER BREIA TS,

3) —#ic4 & H A ) —Aerobic Physical

Working Capacity—# /4 B4 #n SEBE

CRIE T BB [ BRI E: | A i b s
BETHDHLEELBRTWA., TR EEEE
i (Physical Resource) & L TOEETLHD,
== v 7R ARk T AL LTCERD S
SfELR TS, Ll, PEFEHECETSE VY
—= VIR EY L B2 bHicdo Criterion L LT
3, COREREROBIVERShSZ LMD
g FicRIEs e hid Tizicw. BE, SHETS
Fo i, i Sedentary life #3% 5T\ 5%
mEERBICE 5T, ¥, ERECHESEER
EMMEE - To X ). ¥, BROBEN
AEIC BT L EkoFEBKBEE - EthB&<
DT HHN D, FEHEDIDICOARERDOEH
HERZABDEL WO TRV EEL bh
5. Tiobb, BRORBRTWEI3E, 55
EHZD b v—= v IR EFET 5B, by -
=vIREDISHBNTRIATLAIMNICE »
T Criterion ## R+ RETthhHH. Tihbb,
I EE TH - T AthleticiefE ho | L% B
LT AOTHIuIAipEEIM 2 Criterion
ELTHVWBRTHLIWE BRbh D, L,
Sedentary life % 3% % % < o f@s HE O
DR YECGEYEZ D, b REIC R
AHHELLISE LT Lv—= v I %75 L 57
HIZBWTIE, TO%E ¥ E o Criterion (24
FLIRARKREREY AV 2083 cvX 3
Bbhd. bz, ARRCTLVv—=vI/EBE
k- THmME EED, XL b= Z L
LI INEL & - 72 P.W.C.130, 150% L 7170
e —EDLBBCHFET 20 FER ERD
Aic ¥ Submaximal work =¥ 5 KGN L
N THh, KENLEETHAHS LEL BN
%A. L#a L, Submaximal work x4 % re-
sponse 4554, FCLHEO Zlick-T
Fu—= v ZRRAGEL X5 T DR, #EBRE
DHED 2 vF 4 v g YORERBICHT 2R
A& kb, BESRG, HoREBECBECER
Ui dudie Bigys, B 6™ Xiud, O3
FERS 10° & 20° TRBARIERED 40~70% D fH
T, ¥z, 20° & 30° TixN%  TOMTHER
Eh@EDI-L WS, i, BRH™ X RMR2.4
~2.8 (#E 5k oFEMcLmENE 5°~25°C
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EITIRBA EBMLic <, 30° Tz 50 A& H#mL
LD SLERRTB. £ 2T, SEOBER
FERA A5 L, pre-Tr.¢¥# 23.3+1. 55, post-
Tr. ©19.0°C+1.95C, ¥0#i24.3°CTH -
foo ERFRFROBETF v—= v 7HiBoRE
EERADE, ABIEE 4.6°C % (—3.5~—
6.5°C), BIFiZEH5.1°C#%(—3.5~—T7.5°C,
CHTII¥H3.5°C £(+1.7~-9.5°C) TtH
1o, SEIOHE, BN HD 10° Eo L s
L grcxicn 2, CHT post-Tr.ic 85~
9.5° CEA s il A bht.. 2hbOMTIEE
BOETFTALHREERP X5 —RALE oo
L LAt (O %X HL, CHOP.W.L.
170 oL F v—= v 7iC X B s 1238
ftweEZXBRD). LiL, fiofiTid, Fic
SEEENREXECIIOBEAERCE(LL v
EEZ BB,

4) mERE L OHAEE L RKEmERiic X
> TlEiE T a. Bk FoIFED 5\
IR & T oA 2 Hh 5 ImiE & & H &6
L, MEQHE*T->TWb., i, OFHHED
R hmES ERTS, OREBITOHE X
—EIHEBETRERS AL, ABBIUBHICE
W, b v—= vk 0 R A RO RSO
BOAMETF LAz &4, LipBoRP L6
ZEdEZ LR, O EHESA MO RE -
RoWPro—RLicd EBbhb, ¥ -RHH—
EHEHEOMMLEEERS. ZhbDZ L
Bwh® (O, Removal) o LR, M EHEEOR
DLBEEL, Pr—= vl B i K
DERAERTEOL VL LS.

O X5 T DFERY LR T 2T R
EVOERIZOWTIE A F a2 =17 § vHDE,
MmECEH LMEYEBHS 5 2 LixdTicas
T3, ZoBs, 0EL /) BiRoE
IBAMELERR /AT Frayy victid, DR
EFRRZELLHEWZIET FLrdy vicsiun g
Wibh T 5.

BFARY —BEBROLBICOWT RS 8
FERC 5T, 273 —A7 3 VO ERCHE
L, ThxiMiz 2HMOBEr#HL->T5 E
WMNTU B, Fiz, Raab™ i st v—-=v

7\ X ZEGROMBOMA, EEEOHEEE
ROBRIZEZEMECREENEH £ 5 T\ H—
77, Fearp AR B ZE KRR Hl R fE R 2 ds » T
ZOTHAHS LBNTB. Xhiz, EBHAREL
MM O A FE o Bl o T, BRI
BRENFES L AT 2 -7 3 voOFHCHTS
SN GG { AR SR L O RFBC T D e
THHEVL, BEROBERCY L THRELD
FTWHEBBRER L LD T5HRBREOS X
EAMCZHTF2—17 3 vOEHCHL LS
LTHLDTHHLBNTWB.

CD XS RELTBHEETRE Suodg
FEHO F v —= v Zic s TEE) A HF O mED
ERBEAY Lo bR T 2~ T 3 YOS
b —HEE2 RS,

% 7z, Brandfonbrener 5°"% | 3.0fHiE s 4
ALoOMCIERBE S, 1EHDIH1
ZOHETERMCET T L 28H, oK
Tlr—EHE RO E T h ko K x xoEb el
HBOBIZ L D MERI NI A=BTH B L,
—J, @RBEMIMML, 22, DUALFEREMIZ
CPREREZZRDLZ EHBURICKET 5 EED R
FUWRL, EERIETL, £vF7LLToOL
BOFMDEETFRELDTNBEB/TS. T
bhbEFEHILEBHATCR LT, KBEHAoH
MR L T, DIRfER S5 - itk 5T, Ml
B DD BRI Licd it Bicws. Foi®
2, ME»ERT2RRERD, —F, M8k
ThiEasohitRECKS - EL bhb.
SEIO b v—=v 72 kB MED LA ERTIC
A5 L, 30X TIE40f03s X OB0i & iz A
OEFEPRENILD 5. ZOHCOWTIE, E
FOBHRHE LA 510, 308 L 4083 L OS50
THEB AR ST 5 ERRORIEHRich, 30
RCRLMEL, 006 X US0RTILOME LD
LU L AMED - e BREBELRS DL L
Fxbhb, EBiC, AFa—1AT 3 vOLHe
BERR O BUEHE, 5\ KEERA~O B8 L)
BT oborBbhs. 4%, Wk
TdHhHsb.

5) MERZABS IUBECE I v—=vy
cXoMmL, —4, CRTRLLAEI L.
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AL JUBBTIIRBCHMERL A, AR
BB b0 Bbhs. 2% H.LHELHE
PEACTRP LY (ABORVOFNLKRTH )
Py, —F, BEERECTRANIELLTVWS0
=X L, BETIRULAHMALA. L2 -5TB
HoEMBIIARO TR IV L ETRELSTW
A. “hitfF¥o Efficiency o6 & 5LH
WicR B Ths. —iic, B—oEHAN
R L TAhRVBEFERTThrETSAIE
%, E#yo Efficiency sl :Ex 32, 40,
BRTILEB L LABMOBERICHD, =
D Z & DHZTHThE, Efficiency 12t LAHE
{TrotcbZx T2 %2 v, AHRoBER%:
Willmore®” L3 &L Tv5. Ticbb, #3
@1, 10:8M jogging # 1 B10BEETT - 7=,
[l —oo S EBh A T L TR B I o A
Chote. COFRMEIREOBELFELTVS
T EEBIeHi s, HH LK 2 HHEENARTEC
DB D EMRMRT BT T
Wighs, SEIOHE, BIEFIIZE bl E B
DAREML T35, ABLCHREodEIZH S L
LE2 bR, chittv—=v/7/HR0ob bbh
@RI, Ui, BETSIREY
DT EMHET, SESI IR ik
ue,

Fio, MRHROED HADE, ANEFEEB
Hoksu T BRETCRIIEMOBE RIS - 1o.
L& L, B HofmofEmEixisL 5, 30 f8& 50
RofloMniEEL T35 WRTHRAEEL
L& bhirwv BRzOWTIR AATHS). 2F
h, BETRBRREIZS\WLTIRATL L HEC—
BicERAP Rk, ChZAFERE I V—=v
IS e e EMBAZER S URE -
oTWB X5 ICEBbh 5.

# #

34~57F (Fi548.57F) osedentary life # 3%
S>TULAHREEFTI8AEHSRIZ, 7T+ AR, &
1~2El, 1H90~1204r, Running, Cicuit
training, Basketball, Tennis 35 X ¢¢ Baddomin-
ton 7z E#4{77cys, Body Composition ({51,
BHRE S XU % fat) 3s X OF Cardio-Respiratory

function (L:df¥k, mE, RSE, BFEERE,
MEEEME, MERs X OP.W.C. 130,150, 170)
CRIFTEHRCOLWTHFT L. 188o#BRE
TrAMo P v—=v 7%, 2mEHict - TK
O=FHC T R L Ao,

AR bv—=v/EfrL2EH O ¥ SEE
T, 2, AL L 1T HAE 1 EEE,
BT > 7=F (5 A).

BE: b v—=vEEHL B O ESLT
T, 52, FRATH-EH(54).

CH: b v—=v2ZEEIEREO LT T,
2, b v—=v RN O R ThIE
L& (84).

BRIKDOLES HhTHA.

£HCOWT, Tr Ao F v—= v ZRilEY
e,

1) AEEZBHL CHTRBALE L XA bR
fednotztt, ABHTEE 1.0kg oFELE LY
ARLTz(P<0.05). MR A Lot Rl g,
BERPE TS X OEBES O =S (&5 E2 B
Zb&, ABHL, 36.5%, BEH12.3%, CHIX
6.1% & FRFRBWP LIz, WEF i 25, A
HLBHTIABTIHMOoBY 2 K THot. %
fat (ZBBEE CHTIRII % & FhA ¥ Blp e
Sictt, AR 13%EEECED L & (P<
0.05).

LR mETRARME, BhmES & 3WHTH
BB bz biichs .

2) AW BRI MoAEE=A T 2 ~
# — SRR ATTIC R 3 5 0 B - EERFRO FIG
3, OHETEE4 Mo R 2RE EHES
AEBLIUCI0 BEXHE TS L, ABLE BT
BHEBECFVv—=vZETHL L (P<0.01&
0.05).

METIROHE E AR AL BENERCR
P L. —F, CREIFRA EELA e ot #
SEF IUBEERR A CILEDR, [EEN
EHIEMPT AEAN AR bR, BMEBERRIZA
HEBHTIHLATHMOBEMICH 7. L
L., 400 BRTIRBA EE eh o, BE
ke X, ABEE BEECIE baciimofEcd
izt CEETRILAEALE.
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P.W.C. 130, 150 s X TF170fE (watt) ix A # T
1%253.0%, 43.4%, 36.7%, B #Tit15.5%,
17.4%, 18.0%, EHZ Ll o4, CH
T1X3.7%, 4.3%, 4.5%DWHNTH 7.

3) Eo#ERirL, 7TrAEChic-T, 1
H 90~120 2>fdl, 4»< &4 1EMIC 1 ~ 2 EHA
W v—=vZ LEARLBLTE, H&E LI,
Body Composition, Cardio-Respiratory function
CHES Abhte. (REC, FEBic @Kk
¥ LI MBEOHEE Tt b E LR ET
SEIER) A BT R E O MR, SRR
i EHELET.)
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