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Abstract

The purpose of this study was to clarify the utility of tethered swim as a training method for physical strength and fitness promotion,
through investigating the exercise characteristics of tethered swimming by means of stationary swimming. 4 female and 2 male
college students were participated in this investigation as subjects. As a result, the characteristics of tethered swimming and the
efficacy of swimming as physical strength and fitness promotion method were obtained as follows:

1) The heart rate (HR) of Interval tethered swimming (ITS) at the load of 6kg (35sec. swims and 20sec.breaks) showed significantly
higher (p<0.05) compared with free swimming (FS). ITS loaded with 6kg load showed the load at which improvement in endurance
can be anticipated in both physiologic indexes (HR: 155.2 + 4.5bpm, BLA: 2.9 + 0.2mmol) as well as perceptual indexes (RPE:
13.24+0.9). Stroke rate (SR) and Stroke length (SL) during ITS showed a slight difference but not significant compared with FS and
almost steadily transition after the second time. ITS did not seem to cause a disruption of stroke mechanics.

2) In the case of 4TS, The loads at 4kg for male and 3kg for female showed physiological exercise and strengths (HR: 164.0 + 9.9bpm,
150.3 = 5.9bpm, BLA: 4.3 £ 0.2, 3.5 £ 0.7mmol, RPE: 14.5 + 0.7, 13.3 + 0.9), which could anticipate improvement in endurance at
the same time 4TS, the loads at Skg for male and 4kg for female showed the tendency of gradual increase due the fact that the exercise
strengths did not reach a steady position. It seems to be lacking in improvement of endurance with the loads at 3kg for male and 2kg
for female. 4TS did not seem to cause the disruption of swimming in any of the trials though it suggested the presence of load that was
approximate FS in between 4kg and 5kg caused by fluctuation of SR and SL.

3) In assisted swimming, there was no affection using muscles in observation of EMG. It appeared that assisted swimming similar to
the loads at 3kg for male and 2kg for female. In the case of resisted swimming, there was no affection using muscles in observation of
EMG as well. In the observance of iEMG, showed significantly higher ( p<0.05) compared with 5kg for male and 4kg for female.

The above findings suggested that, in tethered swimming, depending upon the setting of traction load, it was possible to establish the
exercise strength that could expect endurance effects without breaking the stroke mechanics. Also suggested was the possibility that the
appropriate traction load could be obtained from the maximum traction force. Thus, with tethered swimming, it is possible to set the

appropriate load according to the swimming level, and therefore, tethered swimming can be utilized as a training method for physical

*  WLUEZORAE R - AR — R (184-8501 /MRl HFILRT 4-1-1)
* ok RTINS R
* %k HALTHFRS
d ok ok ok SCHOF

- 179 -



HH = KRR E OB AR-URER E60% (2008)

strength and fitness promotion.
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FeED B OIS & 12 SR A3 < 7 A & [T,
FERRMOMMMBA NI =7 AH =7 A0 774 FFH
AR LR L EZ 5N D, WITIUIL T, AbH—
AT =7 ANDFEENL, SR Tld 4TS OFS BRI
E <Y, SLCIET B oRne & bIZE L & A1EHMA
BROENLIENS, ANO—U AN =7 A% [flET 5
e EFIKE EMITRER 4TS (&, F5 A1 ZT
TlX3kg, BFTlEAkgZ M 72 LIV EBEA
HAHEINEbLND,

%3, ITS BLU 4TS I22WT, H5N72 EMG 25
iEMG %Ko, EB bz bk oThilTaE, &
T 2kg— 3kg, T 2kg— 4kg BT 3kg— 4ke H
Fdkg- SkgOMICZENETNEELE (p<005) HH
SN, FHIGEIRET B L OFIE BRI OV TIE FS
DENEPELZRIIA SN erolcs TR, P

KEDT WL BERIKE TR EDHEFE KD EMG DIt
BICBWTHHERICK SRR oSN o725
Klaus Daniel 58) O — 5L 2AHTH b,

4. 2 FEEKDEFADFE

FRKEFHAM L —=0 7L LTERT 572003
FERE L2 FE A L 72569798 Tld, BLA, RPE, HR IZ
Bl 24 Do) 7)) 8) 12 2475 T BAY, AIFZEH
FhZNLOME LRSS LA B L OHE
7R BLED DBET 2 IR %o

%3, BLAIL, C.Colwin5), D.Pyne!® &, & %\ i
EMaglischo? H|2X% &, FHAWML—= 2 73Rk %
H7:5F L~V BLA 121Z1F 4 + 2 mmol/L DOHEFH & L
TWD5, REFFEIZBWTZEORMB % R L7253 1TS
(29+0.2mmol/L) BLUVH T 4kg ELF 3kgD 4TS (4.3
+0.2mmol, 35+ 0.7mmol) O FTHY, BT 3kegk
T 2kgD 4TS TIHE L (2.7 £ 0.5mmol, 2.4 + 0.7mmol),
BT 5kgk T 4kg?D 4TS TlEE < (6.5 = 0.5mmol, 6.3
+19mmol), AWM N L —= 2 ZFOEMRI-ThoL
3otz

RPEZ, FS(126+08), ITS(132+09), BT 4kgt
F3kgD 4TS (145+07,133+09) O&FFLE, BLA
& RPE OB SFHFAN ML —= 0 F LNV ERIE LT
AT 5 O RPFAN L — = ZIxt L7z RPE
F1I3~15T [RREDV] ~ [ED0] LNV THL
& L7z Colwin®) %> Maglischo'? & 5L & 11X Rk 7 fE
IR L7 L LADS, BT 3kgd LT 2kgd 4TS
(130+07,11.3+09), 3T 5kg& % T 4kgD 4TS (180
£09,165+17) TiE, Z9HLARHAMIL—=0 71X
WL RECHNTBY, HAWIML —=2 7L LTH
BMEIE R\,

HR I2DWTCIE, HAM ML == 73Rz b 72569
ZEIEIE130 ~ 170bpm TH % 5) 1) 18 L STV 575,
TEAHTB L OEEEREDOR T L AL, BT 3ke,
4kgb T 2kg, SkgDATSIZBWTC 25 HLRE, 13T
130 ~ 170bpm O HEFHCEF IR L7120 BT Ske&
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SEH, At KGRI X A IRTIE RO 720 OFS [k oA FEIZ DWW T

ZHF 4 kgD ATS TITAERHYIZ HR O AR EL %D,
SEO LN Z T E g b Wiz, TOERTI,
BT 3kg dkgb T 2kg 3kgD 4TS IZBWTHAN
FL—== 7 LTO—&M%i7ZLTHuEbDEER
bbb, $72, BF kgl T 3kg?D 4TS 1E, BF 3
kg & T 2kgD ATS LD HRAEFIRELZRLTWLZ
LD, AWML —= 27 LTCOFRERLD &
DTIRHEVHPLEZ HND,

4. 3 KixDEHERENDICH

BHKTOA MO —7 A=y A, PR
HABIE 2 AR R 20 ITS TIRABICI U7z @ E5ET |
B RT ZENTEL L LZWRER 0L )12, KRif
FENZ BT O ARE DRI L~V S IR A 72 253
EFEGAmE AT I e TEz, T2, COET AN
1, A8 4 OMTFIZHE§ 5 ITP I o & T L 23 5e AT iF 5
EITIZMZE (F950%) OEERLIZZ L5, FHFAMT
L—=2 7L L CTHEMRITS OFED AT O EI I3 4
DOMTE OPEIZ L 0RO SN LRI LIZO R0 D b
DTH-72

4TS TlE, FHRAMELEZ LI LIZE T #IEZ
AWML == ZORENTEETH S5, H1013%
FIIFZE1C & B35 [ERT O & dmmol DAL 5T,
% B OBLA L~V O fif & (OBLA-Load: 4.26kg) %
BT ENTET 426kgHMTFDFI35% M4 L,
MTE OMIEMIC N AR LD T L1 L > TOBLA-Load
LV OTEB ARG AR 5415, OBLA-Load L NV @
ML—=r 7%, BRIGBEOREZ 2T R VIRE T
HHRW LR ML —Z Y TRIROIRICE R &R

(kg)
5.0 —

EIIAHE
iy
|

B9 W 200 |2y 2 D155 2 En5, FEFIKILE 25T
B2 E T 22 EHNMRETH Y, KIKOFFAR P L —
=27 Uik T abbKKOE MR EREIC %) R
HLDEER LN 5o

RWFZEIE, 5 [kE 72Kk O R B BEDORSED
72, FEGIIROEE AR S22 5 2 L2 HIW
L7, 20720, EHRERANIERZ BIF L THHEWIZ
KikZATo TV EHEEFRIZETIK ([ 25 —/VHE
gk, 4 FHFEFIK, 7Y ATy Rik, LY ATy Fik)
iTht, COBO.LE, P FLURRREE, T8inES)
BREE, VIR BMEB X OEXZWEL, 54T % A7z,
ZOFER, LR L7235 TR OE B R 1
IZEBACE D L) RAKKOFEAN ML —= 7L LTO
T HEMEARIE SNz,

1) A= OVFEGKTIE, #@ERICHEKLTHR 2
HE (p<005) (@ -o72h5, 3 MHLIEEAZEL
TIEIT—EIZHER L7z F72, HRAT155.2 + 4.5bpm,
BLA %339 + 0.2mmol 3 £ O° RPE %132+ 09% /R L,
FAN o EsHifFCcE 2 A AR L7,

2) 4 WEGKTIE, FIATHETFO 4kg KFOD
3kglZBWTC, ZFNZ1 (HR: 164.0 + 9.9bpm, 150.3 +
5.9bpm, BLA: 4.3 + 0.2mmol, 3.5 = 0.7mmol, RPE: 14.5 +
0.7,133+09) FAD O EAWIFFCEAHEZRL7,
F72, EMG OEFH2 L T hoRFEIZB T
KEDFEZHRT LD TE L7205, BTD5
kg, LT® 4kg TIEIEMG OIEBALIZ X 5 L I2Bwv

1.0 2.0 3.0 4.0

50 60 7.0 80
1fn fh ¥LE& IR B (BLA)

10 OBLA-Load D=5 |&RE
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