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The influence of extra-load conditioning in daily life on
physical performances of highly trained athletes

Shigeru KATSUTA, Isao KANBAYASHI*, Mitsuyuki HATTORI**,
Jun NAGAI

Twelve highly trained long distance runners assigned to a weight-jacket group (W] group; n=7)
and a control group (C group; n=5) in order to assess the effects of 4-wk extra-load conditioning, i.e.
hyper-gravity conditioning. The hyper-gravity condition was created by wearing a weight-jacket
weighing about 10% of the runner’s body weight. The jacket was worn 10.0+1.0 hrs/day, and was
removed during sleep and training sessions. All subjects continued a regular endurance training
program and weight training programs were started in this period. Maximal and submaximal run{ling
tests, measurement of isokinetic power and vertical jump were used to measure “]Oz max, VT-VO,,
LA and muscle power output of the subjects. After the 2nd week of extra-load conditioning, body
weight of W] group decreased significantly. However, W] group showed no changes in any other
variable of the battery test. It is suggested that hyper-gravity conditioning on daily life does not

influence the physical performances of highly-trained athletes.
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Table 1 Physical characteristics of the subjects
in each group

Weight-Jacket Control

Variables group(n=7) group(n=>5)
X SD X SD
Age (yr) 19.7 0.7 21.7 0.4
Height (cm) 170.4 5.0 171.8 3.7
Weight (ke) 58.2 4.0 60.6 3.2
VO,max (ml/kg/min) 73.8 3.0 74.2 2.1
Zeacra of 65.1 11.5  67.8  11.9

Slow Twicth fibers*

* Muscle samples were taken from vastus lateralis in

each subject, and myosin ATPase staining
(preincubation pH10.3) was used for this
classification according to Padykula and
Herman'®

Table 2 Extra-loads used to simulate
hyper-gravity in Weight-Jacket group

0-1 wk 2-4 wk

Subjects Body weight Extra-load Body weight Extra-load

ke)  ke) (%) (o) (ke) (%)

HTM 55.25 4.00 7.2 55.50 6.00 10.8
KJS 56.75 3.90 6.9 56.25 5.90 10.5
SMS 64.85 3.85 7.2 64.20 6.60 10.3
SKH 53.30 4.60 7.2 53.30 5.85 11.0
FIM 61.35 3.95 6.4 60.35 5.95 9.8
OTH 59.80 3.95 6.7 59.10 5.95 10.1
MNK 56.40 3.95 7.2 54.70 5.95 10.8

X 58.24 4.03 7.0 57.63 6.03 10.5
SD 3.97 0.26 0.3 3.80 0.26 0.4
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Fig. 1 Percentile changes in body weight of both
groups during the extra-load conditioning.
Results are expressed as means + SD, and
data are presented at percentage of initial
value at 0 week.
* and % * denote significant difference
at 0.05 and 0.01 levels compared with each
intial value, respectively.
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Table 3 "/Ozmax and Ventiratory threshold in
each group before (Pre) and after
(Post) extra-load conditioning

Weight-Jacket Control

Variables group group

Table 4 VO, in steady state and blood lactate
concentration during submaximal
running corresponding to VT-level”
speed in each group before (Pre) and
after (Post) extra-load conditioning.

Pre Post Pre Post

VO,max (¢ /min) X 430 4.30 450 4.32
SD 0.31 0.32 0.31 0.21
VOmax (mi/kg/min) X 73.8 75.0 74.2 71.4
SD 3.0 2.7 2.1 2.7
VTVO, (nl/kg/min) X 57.2 58.0 60.2 57.9
SD 43 3.4 2.3 2.6
9% VT (% VOymax) X 775 77.4 81.2 81.3
SD 4.7 3.6 44 1.7
VT-Speed (m/min) X 282.4 288.5 300.8 302.2
SD 18.7 13.7 5.6 8.8

* Significant difference (p<0.05) compared with
post value of C group
In all variables, values of before and after weight
loading period in each group are no significance
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loading period in each group are no significance
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Fig. 2 Effects of prolonged extra-load conditioning on isokinetic power‘ of leg extension.

Results are expressed as means & SD.

% and * % denote significant differences at 0.05 and 0.01 levels, respectively.



Table 5 Vertical jump height in each group
before (Pre) and after (Post)

extra-loading conditioning

Weight-Jacket Control
Variables group group
Pre Post Pre Post
Vertical jump X 52.6 54.5 49.4 50.3
height (cm) SD 7.9 8.6 5.1 4.4

Values of before and after weight loading period in
each group are no significance
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Table 6 Skinfold thickness and %body fat in
each group before (Pre) and after

(Post) extra-load conditioning

skin fold thickness

triceps(mm) subscaplar(mm) 9% body fat
Pre Post Pre Post Pre Post

Weight-Jacket group (n="7)
X 5.5 5.5 7.4 7.0 10.4 10.3
-SD 0.8 0.9 0.8 0.6 0.7 0.3

Control group (n=5)
X 4.5 4.9 6.8 7.1 9.6 9.9
SD 1.6 1.5 1.2 1.1 1.1 1.2

s Significant change (p<0.05) when compared to the
preceding measurement are indicated
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