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Effect of swimming training on physical fitness in university students

Takashi KOMURA

Abstract

The purpose of this study was to clarify the effect of swimming training on aerobic working

capacity in male university students.

We measured the maximal minute ventilation, maximal heart rate, maximal oxygen uptake and

so on during an incremental work exercise.

The following results were obtaind.

1)

2)

3)

4)
5)

As to the physical statue of subjets, that is body height, weight, chest girth and BMI, there
were no any remarkable differences between grades of subjects.

The mean values of maximal minute ventilation of Ist, 2nd, 3rd and 4th grade subjects were
72.0, 83.1, 92.9, 81.0 (1/min), respectively.

The students in 3rd grade had the highest ventilation capacity.

The men values of maximal oxygen uptake of 1st, 2nd, 3rd 4th grade students were 2.44
1/min (40.0 ml/kg/min), 2.72 1/min (41.3 ml/kg/min), 3.19 /m!n (51.2 ml/kg/min), 2.69
1/min (41.7 ml/kg/min), respectively.

The students in 3rd grade had the highest oxygen uptake.

The subjects in this study had a remarkably lower maximal oxygen uptake than japanese top
swimmers.

The 3rd grade students had a little longer exhaustion time than the Ist grade students.

The Ist grade students had the same pattern of time course and higher value of heart rate
during recovery phase as compared with the 3rd grade students.
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i, {HILNTWBEZATH S,

&C, HEEFEMEIE#ES (Aerobic Power) IMENEE DD CHLIELE - BERBET R TIEEE
LT, I, HFAiEhoREMHREL LTAVWGhATW AL CamshTwal, 397,
COHEBERGEENPRAEEHON 7 + - VAR ELESE2RIZLTWEIELE LD
BZ256D 0, BHEMMIERTWS,

ARRTIE, BEIKERFL LTRYHE, FAEOESHFHNO ML —= v V2 MA LR
YRICLVWREHORKRBREICS DRFEADHREREEEERDED, 2 — 3EMOKKEEIC
$oT, LOBREEBELZITVLON, KKDOHEHERESLOBMRIIBWTRFHLEIETS
bDTH5b,

<WREE>

PWEREL, LERFRERKKBICHTET2HTFHATH S, HEHBE L, K, #$E, WM,
BMI (Body Mass Index), DA, BABB LI URABREENETH S,

EEHM 7 A ML, MonarkftBBAZHEI NI A -y —%HWT, 1 SEICC0EEDFE TN
YT uTh ol T, 0.5KPTAGEDRY Y > 7FEiTEV, L%, 1458I120.5KP%>
BT % S &4, exhaustion (#1722, exhaustion F5ET%, EEARTHETL-DIZEARD
RTN) VT % 2~ 35T HV20~305HRHII L2, &8, RARERNEOHESLEL LTI,
OEEABDOKE, QLX) v 47, QIFRED1. 1ML, S0RERIFZL L, B
HADGHIR, BARABRZFAUSHBEORPR T ABEHSTERE (H21E) 12X 91T 4% o720 L
BRSPS EEIC L ) LER» 5K 2,

<BRRERUEE>
5 E, K&, WH, BMI (20.7%8B#ELT5) I2oWT, FENRLL-OHELTH D
(BHEDOTISTR T BERFAERO—BZANE D TH S),

#®1. HEREOHEHFER

¥ OB FE ot 5 E #h H i BMI

(#4) (8%) (em) (kg) (cm)

1 (N=19) 18.7 169. 7(4.16) 62.2(4.56) 90. 1(3.50) 21.6(1.05)
169.4(5.45) 60.5(7.1) 86.4(5.0) 20.7

2 (N=18) 19.5 172.5(2.75) 65. 3(3.38) 90.7(4.75) 21.9(1.18)
169.3(5.35) 60.8(7.1) 86.8(5.0) 20.7

3(N=7) 20.8 171.3(7.11) 63. 2(6.23) 90. 8(3.82) 21.5(1.21)
169.2(5.30) 61.1(7.2) 87.2(5.0) 20.7

£(N=8) 21.3 172.0(5.23) 64.6(5,03) 94.1(3.70) 21.8(0.98)
169.2(5.3) 61.1(7.2) 87.2(5.0) 20.7

Mean (S. D), BMI : Body mass index
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4em—fEA%E LBl o TV A4 ETII Tenk KRE LE-TWAD, BM 1 (BEAE) TIIEF
ELY, BETFEOOELRLTVS, SFEMICIEFEEL DY, EHEIZBWT—RAOEYES
RRoLHo7fEERL, BEMICIR—BALY IRRKREL, MFobh) Lkt b,
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H. 3 BEFEOEABEERIE H4. BFEOKELL ) BEARFEENE

1~443, BABRAE (VE), BAOHM (HRmax), BAMEENE (Vommax), RO
B ) ORKEFERE (Vomax/w) 2EERITRLSDTH D,

BERRSE (1) 42, 14£72.01/min. 24£83.11/min. 34£92.9 I/min. 4 481.0 1/min T
SENELWMNMEEZRL TV, ZOMIE, 1EDEFNEH0%LE>TWVE (P<0.01),

TR OHE (B2) &, 14£178.7 beats/min, 2 4£176.4 beats/min, 3 ££182.3 beats/min,
4 ££181.3 beats/min & 3ETEEELYT,

BORREERHEIE (W3) Tit, 142.441/min, 24F2.72 I/min, 34E£3.19 I/min, 4 4£2.69
Vmin &, SZTH IEFRBEETRL (2-4EL3ELDBDEZRFNP<L0.01), 24
A ENIEERIRT . TNHDHIL, 3EDEN—BADETRLYKRZVORRITIE, [Thd
—RZADEL ) LKW,

7, RELYOBRKEFEHENE (M4) b 3451.2 ml/kg/min DT 4 4£41.7 ml/kg/min,
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2 %41.3 ml/kg/min, 14£40.0 ml/kg/min & B REEFBIRE L IZIIFL#LZEDMERLTVS
(1-2- 4L 3FELOBOEFNEFNRP<0.01), %28, ShHDHEIZOWTIE, —ZHICE
bRATWARICHEEI VT A~y -2 fVE, Py FINVTHEo7EL D 5 ~15%E
WEERTYE VDR TUAZ L2 ER LEVORF LTV LEYNH D, E5T, 3ET—EX
AL 0#10% BN & ERHE, ik, —RRADEEIZIZFALY, RLREWETHDLESZ S,
BRABREAE, BTABEANEB I UCHREL)OBEZEBENEOVWTIOMED 1EH> 5 3ET TR
WMAOBMERTA, 4ETH2EDEETTEIL TS, TOHIZOVTIE, 4FLOFEER
DERPLI=Z LB ZDERERTHS S LB SN D, 0T, 1~3FEELALHELZIL—=
YT EEELTBE, BRARERNEL COMMOEm»SRT, 42 &, #Hmb L
HFEINLTHAH) I LRMEBENLEIATHEH, BTTAHZELOERIZZEZ LNV,
1EOKEY ) DBEERRE (40.0 m/kg/min) X, —BFAOFEHYEY LIZIZFACHEERL
TWBA, +Y ¥y 7 EHRBFEHSE LEBNSY, ET570M (58.2 ml/kg/min, 62.3
ml/kg/min) KHETAHLELLTHR-TWS, 2ETH 1 EDHLOTLIIFREED LW
A, 3EEICRABE14E, 2EOHEFH23% D LRI 22 LEMERE TV, ZOBHIDOWTIL,
EWBREDREBILIUBFEDO ML - FRBMPLEZ T, ROBRLERVTETHA I, b,
FEBREFHIRZAZDINCKIKET L L TORBREIXI0~20%Th - T, FRALOENWLET
HHZ L, BiiE, tWoEBOESEFL LTORRIFFLZNVWEZAHDL, BERICBWTES
DEHE (FL LTHEARD) BLe0nwbDeEZOND, #EoT, AEEEMEERLLSIHT
HEBEORRIE, BFEIIBVWTESICBINTWALLEREZLNRZV, X T, 1EDEE, 2
CBEICHBLTEEOR, EE &L, Moo U ZICUELREE, HE, BEZEOENGE
FEFMzL TRV RS, 1EMOKRKN L —= > 7 CREGEREERTEHEI T LI
ELhho72bDEEBENS, LPL, 2EIIRDEKEKEW)EENZHENR, N— FLHEE
DI LEBHICRBEIANS, CHOLDBNOEELRMAVBALN-bDEEESINS,
BEERE IR, RED by 7 - LAWIIHHKIGEF LB LT, AREEEEERICHEOZER
FRONWBIE, I/, BHAOLANVIIORELEZRNSH L OFHAKKIZBIT A
T =T RICE, TOFBRERFERIIOL YOS, EEERITITWASILREFERER
BLIBTHD, 1275, BTIRY, BARFKIKEFEO0EMORAREFRIE L KKILEOM
Brs, BABRERNEN D HAELLICH 5KKEFH TR, SREEEERDIIREKOHER
BARERETAERL QR 6RVEToTVwAILRERSNLLIATH L, HAHKIEIE
LTOWEWABEBREHIZZZOZ E RS TIET L2V, 5T, FEBREDOKKN T+ -2 R
BEDERIE, CRODEIOEBIZLIZLIANFKREVETZ LI,
kiZ, EBIFMED S exhaustion ICFESH T TORME, BLULHND? S exhaustion F TLEE)
RTHOBEOARE:L, MEKRTIEL IFEIfFVTESTAL (A5, 6), MR
EIRBEHOLARE 0L L L E0ERS L ESZO.CARDEETH 5,
SARMIIEB AR, 3~ 403 TIREHED20~30%ETHEBT LA, FRUBRIIERY
ZWM%R L, exhaustion I2E5, 1EL3EFHRBELTALE, EHHABET LR, 1ETE
RHEEORM0%EL LY, 35EBELE, SHLEMERETHYE, —F, 3ETIEN20%H
CHEEIMER 4 LT THERT A, R, 1EM15~25% K EWET exhaustion I THEHET 5,
exhaustion B¥fIX, 14 TEHI0H07E, 3 EI054TH T, 3ENHIOBLEN -7, DVT,
exhaustion DEIFEEREZRAE (K6), 3 ~4H5RICBELRETEZRL, DERSHIZKET
LTI SOEBOBEIITHEL ZIZR L TH AT, 3EIFL YEHL NVISEWETHER
LTWBHDITHN, 14, ZhIDI0~220%FVETHERL WS, COLS5CM -2
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<EFLH>

Kik b U—= 7 VO ERBEREEEGICRIZT R OVWTHIT 20121, REEFF ARk

WEHYMRIHERI VT -y — THBAFEICLY, BARKE (VE), BRAOEX
(HRmax), BABERNE (VO:max), HELZ ) BAMERLE (Vomax/vw) *HEL,

UToRR#EREHE,

1) SFEMICBILHE, 4E, WA, BMIZY, BREICREFLERZIDOLALI o7,
2) BAR|AE, 14T72.0 /min, 24£83.1 I/min, 3492.9 Vmin, 4 481.0 I/min, T3
EHFEICBELY R L

3) RRBMEBNEDS L UOBREYL ) EREGEEEIR, 142.44 /min, 40.0 ml/kg/min, 2
2,72 I/min, 41.3 ml/kg/min, 3 4£3.19 I/min, 51.2 ml/kg/min, 4 f£C2.69 I/min, 41.7
ml/kg/min TH Y, AN 3ETHRIBWENEDON:, B, ThonE*BEDO 7
VARWICHDKRKBFLRETD L, PR DBEWETH -7,

4) exhaustion time {3, 1fEIZHRIENPREN o7,

5) exhaustion A D EEBIEL LHERICOVTRILAER, 1, 3ELLOENZAEIL, 12
IFFRBROERE R - TRV DA, 1ENIELY HWLRARTESR LS
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