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Abstract
The purpose of the present study was to determine the effects of a resistance training program in triathletes. Eight healthy
university competitive men’s triatheletes who had no experience of the resistance training were assigned to either the resistance
training group (TRAINING: N = 4) or the regular training group (CONTROL: N = 4). The resistance training program that
Johnston et al. (1995) used for women long - distance runners was carried out three times a week, for ten weeks in TRAINING.
Body weight, body fat, muscle cross-sectional area of thigh, squat 1RM, leg press power, isokinetic strength, and the incremen-
tal exercise using treadmill were examined before and after the training. At the same time, VO,max and blood lactate concen-
tration were also measured.
The main results were as follows;
1) In regard to body weight, body fat, and muscle cross—sectional area of the thigh, no significant changes were found in either
the TRAINING a CONTROL groups.
2) In the case of squat 1RM and leg press power, a significant increase was noted in the TRAINING group (p < 0.01, p<
0.05). There were no significant changes in isokinetic strength for either the TRAINING or CONTROL group.
3) There was no significant changes in VO,max/BW in either groups. However, there was a significant increase in blood lactate
concentration in the TRAINING group (p < 0.05).
4) There was a positive correlation between the percentage change in leg press power/squat 1IRM and in blood lactate concen-
tration (p < 0.05) in both groups.
From these results we suggest that the resistance training program in triathletes was useful to improve the muscle strength and

power without muscle hypertrophy, and to enhance during endurance high intensity exercise.

(Tokai J. Sports Med. Sci. No. 13, 24—-33, 2001)
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Table 1 Resistance training program (R. E. Johnston et al., 1995)

Course A

Weeks 1-3 Weeks 4-8 Weeks 9-10
Parallel squat 3 x 10RM 3 x 6RM 3 xX4to 5SRM
Knee flexion 3 x 1I0RM 3 x 8RM 3x 6RM
Straight-leg heel raise 3x12RM 3 x 12RM 3 x 8RM
Seated press 3x 8RM 3 x 6RM 3X4to5SRM
Rear lat pulldown 3 X I0RM 3x 8RM 3 X 6RM
Hammer curl 3 X 8RM 3 X 6RM 3 X4to 5SRM
Weighted sit-up 2x 15SRM 2x 15RM 2x 15SRM
Course B

Weeks 1-3 Weeks 4-8 Weeks 9-10
Lunge 3 x 10RM 3 x 8RM 3 x 5RM
Knee extension 3 x 10RM 3 X 8RM 3 X 6RM
Bent-leg heel raise 2 X 20RM 3 X 20RM 3 x 20RM
Bench press 3x 8RM 3 X 6RM 3 X4t SRM
Seated row 3 X 10RM 3x 8RM 3x 6RM
Front lat pulldown 3 x 10RM 3 x 8RM 3x 6RM
Abdominal curl 2 X max 2 X max 2 X max
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Table 2 Changes in body weight, %Fat, LBM and Muscle CSA
(Cross Section Area)

Group Body Weight YoFat LBM Muscle CSA
(kg) (%) (kg) (cd)
Pre 61.31+6.0 125+12 53651 158.1+17.4
Control
(n=4) Post 61.8+6.0 124+1.2 54.1+54 160.5 + 18.8
% 09+ 14 -02+2.6 1.1£26 15+1.8
Pre 62.714.5 124+19 549138 159.2 £20.0
Training
(n=4) Post 63.2+3.8 129+1.0 537+138 1633 +24.7
% 08+1.1 53186 02%13 23142

Values are meantSD.
%: rate of increase of pre training
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Table 3 Changes in Leg press power, Isokinetic strength and Squat 1RM

Squat IRM  Leg press power Peak torque (60deg/sec) Peak torque (180deg/sec) Peak torque (300deg/sec) Decline rate of Work (180deg/sec)
Group Extension Flexion Extension Flexion Extension Flexion Extension Flexion
(kg) W) (Nm) (Nm) (Nm) (Nm) (Nm) (Nm) (%) (%)

Pre 71.048.9 1769.6+232.1 165.3+26.9 105.5t15.4 120.5+15.5 88.5+18.6 96.5211.7 76.31+2.3 46.0£6.0 51.528.5

Control
(n=4) Post 71.048.9 1676.6+348.0 168.0+31.4 125.0+16.3 126.3£19.0 95.8+13.5 110.8+15.2 74.01£2.5 51.5¢3.0 54.744.7
% 0.0+0.0 -5.749.6 14453 19.3£13.7 4.746.7 9.346.5 15.0£104 -3.0£2.5 13.4+13.1 8.6114.2
Pre 66.616.3 1715.8£105.9 188.5+28.7 118.3+602 131.0£10.3 95.0£9.3 97.046.7 79.316.8 45.419.1 47.7£7.8

Training
(n=4) Post 93.748.5%* 2023.3+101.0* 203.5£19.5 125.8+14.7 137.0+16.6 98.0£10.9 101.817.1 83.319.5 48.817.7 47.0+£5.6
% 41.6£29 1t 18.247.8 t 8.716.2 6.3+1.2 4.5£7.0 3.1%2.6 5.117.3 5.7¢13.2 8.618.6 2.2+12.1

Values are meantSD.

X ; rate of increase of pre training

* ; significant difference from pre training, p<0.05.
** ; significant difference from pre training, p<0.01.
t + significant difference from control group, p<0.05.
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Table 4 Changes in maximal oxygen uptake (VO:max) and A& La

VO2max AlLa
Group .
(ml/min/kg) (mmol/1)
Pre 69.3+£6.5 8.8+0.2
Control
m=4) Post 6891+58 9.3+£04
% 1.1+143 63149
Pre 693149 8.8+27
Training
(n=4) Post 70.2£55 13.1 £3.9%
% 13+£2.0 50.7 £26.01
Values are meantSD.

AlLa is the difference between blood lactate concentration at rest and that peak
after exhaustion

% ; rate of increase of pre training
* ; significant difference from pre training, p<0.05.
T : significant difference from control group, p<0.05.
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DIRTH o7z,

Johnston et al. # &, LY A¥ AL —=U
FOEMHRIC, 5oy I ORFEOIEL LT
g L72m K FoO#EE (214m/4% 230m/%5) TH
MLy FINWESTHOREDS ) OBKEHERIC
DWTHELRBYPALNIEHHLTEBY., =
DEERE LT, GRS Om LA KR ) <
BHRIFICBLHOETORBZESE, T =
Y TEWEDOEMBRIRIGESINDL Z LIZORH
272 LR RT W5, RO 13 Hickson et al. =

HALNL, RMERTIR. T ¥ = v 7ZoRENE
ﬁ@@“ézﬂﬂ% W Tbhhhotztl, 5HBIEINIAT
AU OBEPRHUEREZ. AL L. N[0, 5
D 3 D>OEE) & BB F 7z iZE ke LTI L 2B
BHFEIZOVWTOWMED ERL., FF4T7RT Y
BFICBITLHLIAZ VAN ==V ZTORIRIC
DWTHE T LI EALETHL bR,

REFFED H i,
LYRAZ AL — v VOB ERET AL
Tholz, BEEIX, RFEMTA T AT VEIZHT
BT HLIAY VAP L—Z U TORBD I WE
TEFSATHY, ZOHIBLEED AT, LY
A AL ==V EEEOMEOW T 1T
FL—= TR ZOMD 4 2%, BHEOHE O

AT RO YREFIZBITA

Airoariru—nLEEE LA, PL—= V7B
1Z1x. Johnston et al. (1995) A3 ¥ & i T
WKCHWRELVIAY A =27 Turs20%

H3mE, 10EMIchloTEREE, ML —
= 7B ORI #IIE. RE, RIBHIER, KB

OFWIEE, 2272 M1 RM, Ly 7 7L AN
VOESEVER . P Loy R IOV E i
HEE) T A MIBIT SR KBFHEIGEDS X Ol 3L

PRIREEDWE 2TV, KD XD R LR/

) AR, RIS KBRER A BT I fE LS DV T,
FL—=ZU 78, avyru— it bizcLy
27 AN —Z U T OEBRIRICEERE
fLixA N2 d -7,

2) AZ7T7 v MIRMEL v ZFL AT —|2D

TE, PL—= T HIZBWTL YRS~
A ML —Z 2 7 OERBITHEE2BMAFED
57z (p<0.01. p<0.05) o HEMmH N
WZoWTiE, ML LICHELZIRIEALON
Lol

3) REDH) ORKBEFEEIIOWTIE, W
HELITAEREfEAON T2 LD
L. #iES) 7 2 MBI 5 M ILasiEE o
WhnElZo>nwTix, PL—= U7 BBV T
LIYRAS VAL —Z v I OERERICHE R
BmAsES bz (p<0.05),

4) LY RF YA ML— =2 ZFOERPBN#I2
BIBLY T TLVANRT—=RFAZT v b1
RM D ZALHE & it rh ZLER I B & o 2 b
EORIIE. HEZRIEOMBEERI D S
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HERA - FR R BEEH - pA
72 (p<0.05),

DEoZEhbH. PIATATYVEFENRLIX
YFUVAMNL—Z T RERTHILICE ST, H
EAEFRZ STICHNBLOW ST -2 L3¢
HIENTE., BHMEDEECB T LM ILEREE
BEO LN LRI RIE S Wz,

AEFFED —EBix. 20004 H AR FFE L% 51 M
KEIWZTHE L 72,
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