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Abstract

The purpose of this study was to examine the aerobic power and isokinetic strength of run-

ners and swimmers and to clarify the effect of training on those physical capacity.

The subjects were 20 male runners and 16 male swimmers belonged to the club of an uni-

versity. .

The following results were obtained.

1) There was no difference in body height, weight, and percent fat between runners and
swimmers.

2) There was no difference in maximal oxygen uptake between the two groups. The value of
maximal oxygen uptake in the subjects was similar to the average value of Japanese non—
athletes in the same ages. The subjects were much poorer in the aerobic power than the
top runners and swimmers in Japan.

3) Distance runners had the larger maximal ventilation and the larger maximal oxgen up-
take than sprinters.

4) The distance runner with the longer career had the larger maximal oxygen uptake per
body weight.

5) There was no difference in the isokinetic strength at high speed leg extension between
runners and swimmers.

6) The sprinter with the longer career had the larger isokinetic strength at high speed con-

traction.
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Table. 1 Comparison of the values of aerobic power for runners and swimmers

Subject Body Height Body Weight VE. VO, max V02 max/w  MaxHR % body fat
(cm) = (kg) ( ¢/min) (¢/min)  (mé/kg/min) (beats/min) (%)
170.8 61.0 78.7 2.76 44.76 174.1 4.2
Runners v (4.65) (4.13) (17.07) (0.43) (6.54) (8.45) (1.07)
N=20 20 20 20 20 20 19
170.2 63.6 82.8 2.65 41.54 179.8 5.5*
Swimmers (4.76) (5.30) (12.18) (0.29) (4.08) (8.26) (1.93)
N=16 16 16 16 16 16 16
**p<0.01 Mean

*p<0.05 (SD)

BRAREFENE (nmaxVo2) R IV —FT2.76 ¢/min (range 2.04—3.58), S 7N — 7T
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Table. 2 Comparison of the values of aerobic power for spriters and distance runners

Subject Body Height Body Weight \'/E' VO, max VO, max/w  MaxHR % body fat
(cm) (kg) ( £/min) (¢/min) (wf/kg/min) (beats/min) (%)
170.8 61.9 67.6 2.49 40.08 173.7 3.8
sprintes (5.20) (4.64) (11.79) (0.28) (3.86) (10.10) (1.81)
N=9 9 9 9 9 9 8
170.0 60.3 87.82** 2.98* 48.59** 174.5 4.5
fﬁﬁﬁgfg (4.77) (3.72) (15.47) (0.42) (5.78) (7.34) (1.16)
N=11 11 11 11 11 1 11
**p<0.01 Mean
*p<0.02 (SD)
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Fig. 1 Relationship between maximal oxygen uptake per kg of body weight and career

Table. 3 Isokinetic torque of each group

relative value (%)

torque (Nm) (divided by torque at 30°/sec)
[group) 30 120 210 300°/sec 120 210 300°/sec
Swimmer 196 131 90 65Nm 69 48 34%
(n=14) G) @ 15 (14 a 1w @®
Runner 192 125 81 56 66 43 30
(n=16) (37) an (14) (10) (10) 8) (6)
[sub—group] '
Sprinter 195 133 90 63 69 47 33
(n=6) (35) (20) (13) (8 (11) ® (6
Distance 190 121 76 52 65 4 28
(n=10) {40) (14) (12) (10) (10) (7 (5

mean and (SD)
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Fig. 2 Relationship between isokinetic torque and career of swimmers

Fig. 3 Relationship between isokinetic torque and career of runners
(@M A : sprinter, OJA : distance runner)




RFEOE BT L KRKGEFOHMEEIERIE 2 6 IS HEEEH D — 27 —

My AERPER 72O TH 5,

B EREIZOWTIE, SIHREER L SEMATT120, 210, 300°/sec THEZME (Fh e
ftr =.509, .570, .513p<C.05) Ao/ (M3)o FICNNT—DERS WAL EHBEERET 6 4
IZOWTREDBMAIEN o0 TFEERDIH > TT—HMAL T EEHAIH Y, K
FEIESTHOD ML VHBRLRONL L) TH A,

Kk, Be EEEECIL, BRSO A2 ER E LTHRCAFVH HVIELAF NV EZRVF—
HhrEzohsd, ZRAVF—HMAIZR- T}, KikBHE TR, BHERICIBEN NI NNT—-DHD
HREZOF/END, RUBLRICE 20— - DOEAPPLEIZ LS, RELEHEER T
BENA T — AWK, RESEETCRO -7 —HHOWKF ML - YOERELR S,
NANRG =P L=V FOERICL /- T, KFEEO ML —= Y Z73EHEEOHIEIRIEBIZH)
BBV L EZE L CHEDEBETOHBI ML - v 2T ) LENH B, T/, -7 —
DML —=r7TCid, BRBIGENPEOL-DIESREYH T L, SHICERENAE
EHEZHOL DI EBHRERMEELTAI L2 LI AURERLAERIZHDLETFOL
L—=v e LTEFLWwEEZLRS,

4. £ & O

KEEOH TR LSEEGET 208) LBETKRIKEF (16%) OFMEMEEENL OISR
HHHOBELIT, BEEKKMN —= 0 FOREBYRE L. ZOESR, UTOZ EHHL
P o,

1) B b, $ikomsrVv—7L bR, hE, HFEHRICEESROA L2072,

2) BEARSE, HAMRENE, AELY ORKERBENEICOVTE, M7 V—710ER
BHohkdhol, £/, THLEFARERO—EBFOELDELROh L7 LAIL, B
KO—]T vF—, A4 7—IIH~NTO~50%/hSufie ey, —EFLHNETHrL 0%
RAEHDH I EDBHLNI,

3) BLSERTYEEMRTLIENBERT IO THRND L, RARKRE, RABRERR
w, REL ) ORKEEEREZVWTROPREEEFTHRICKE R EI RO,

4) BELPRESERETFIL, SHBRERORVEFIIOREY Y ORABEBIEITKEVE
AR bhiz,

5) HFAEMHNICOVTIE, BEEREGEF, KKEFOMICRERROOA o7,

6) BELBROEEHRFUIGEE COSERGNICERL TV,

7) BHBRBREENFRVWEEEECOSREGIITKEL L BEMIH Y, FFicke REHEER
FTHETDH o7

FHERO—EI, HHOFERLERFRFRRAMFIEROBH 2 X UITORIZ b DO TH 5,

5. 2EXR

1) MEEblh: Ebd - RESETFOLBER O ICHBEENMEEMRICE T 2 8BE—5 1 #—, B
FISTEEEAFEFIB R AR — Y HERRERSE, No. K, 1982.

2) Andersen el al. : Training induced changes in the subgroups of human type Il skeletal }muscle fibers, Acta
Physiol. Scand., 99 : 123-125, 1977.

3) Astrand, et al : Girl swimmers with special reference the respiratory and circulatory adaptation and

gynaecological and psychiatric aspects, Acta Paediat. Scand., Suppl. 147 ;: 43-63, 1963.



— 28— MM E-EH RER-BE RE-FH ORR-FE BB

4) Costill, D. L., et al. : Skeletal muscle enzymes and fiber composition in male and female track athletes, J.
Appl. Physiol., 40 : 149-154, 1976.

5) Costill, D. L., et al. : Adaptation in skeletal muscle following strength training, J. App!. i’hysiol., Respirat.
Environ. Exercice Physiol., 46 : 96-99, 1979.

6) Coyle, E. F. et al. : Leg extension power and muscle fiber composition, Med. Sci. Sports, 11 : 12—15,
1979.

7) Doolittle, T. L. and R. Bigbee : The twelve minite run—walk. A test of cardiorespiratory fitness of adoles-
cent boys, Res. Quart., 39 : 491-495, 1968.

8) Gollnick , P. D. et al. : Enzyme activity and fiber composition in skeletal muscle of untrained and trained
men, J. Appl. Physiol,, 33 : 312-319, 1972.

9) Gollnick , P. D. et al. : Effect of training on enzyme activity and fiber composition of human skeletal mus-
cle, J. Appl. Physiol,, 34 : 107-111, 1973.

10) /MEEE { BRADZT OV » 7 - 87—, kSR, 1982,

11) BHEHHED | BERIUKEOMHERFEICHT AHR, BA46EE B REFRE R X — v HERRERY,
No. VI, 1971.

12) Em#EHEMD © bIEIZB T2 REBEALBEGRFIZoOVTOREDN, hhilERE, MMSSEREHRK
Bia AR — v REMREHE, No. W, 1980.

13) Metz, K. F. and J. F. Alexander : An investigation of the‘relationship between maximum aerobic work
capacity and plysical fitness in twelve to fifteen year old boys, Res. Quart., 41 : 75-81, 1970.

14) BETFEE ! N4 RE - FRERERDOBPA—KKBFICML -2V VBT Eili > THLUHR
—, WHATERE BAREHGBRR K — Y FERRmE, No. W, 30—34, 1972, '

15) BTRIEM | BARAKKEFORKMERNE, KFFHME, 1605): 253—257, 1972.

16) Pipes, T. V. et al. : 1sokinetic vs isotonic strength training in adult men, Med. Sci. Spors, 7 : 262—274,
1975.

17) Taylor et al. : Maximal oxygen intake as an objective measure of cardio—respirafory performance, J.
Appl. Physiol., 8 : 73-80, 1955.

18) Thorstensson, A., et al. : Force—velocity relations and fiber composition in human knee extensor muscles,
J. Appl. Physiol,, 40 : 1216, 1976.

19) Thorstensson, A., et al. : Muscle strength and fiber composition in athletes and men, Med. Sci. Sports, 9 :
26-30, 1977. .

20) WEERLRF S RENSEINRE | ARAOENIERME, $=, FoRE, 1980.

21) HiER] | BREREHOBRA—BRRAL T - RESEFOFE - HREE—LEEREPLE LT,
HH IR, 18(65), 1974,

o 22) WisREEMY : 3EMOEHFAL L —= v ke b - RESRFOIPE - EEIREICRIZTE

HEEHE, 214) : 181—189, 1976.



