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Theinfluence of physical activity on energetic profil in women

Wplyw aktywnosci fizycznej na profil energetyczny kobiet

INTRODUCTION

Daily energy expenditure can be divided into thregor components: the resting energy
expenditure (REE), which usually represents 50-70%adf/ energy expenditure; the ther-
mic effect of food (TEF), which represents ~10% offydanergy expenditure; and the en-
ergy cost of physical activity , which represen®s4®% of daily energy expenditure [4]. It
is well documented that REE is influenced by age&, aad body size, including fat-free
mass (FFM) and fat mass and physical activitpggyof training program) [2,3] Exercise
can affect energy expenditure both directly andréutly. Metabolism increases during
exercise, directly increasing the amount of enezggended. Exercise can also increase
energy expenditure indirectly by increasing a perscamount of fat-free mass (FFM),
which in turn elevates REE [4,5]. Researchers haperted that there is the strong corre-
lation between resting energy expenditure and expest—exercise oxygen consumption
(EPOC). The different intensity and duration ofriragg can change the magnitude energy
expenditure during exercise and EPOC [1]. Aftat ihwas observed higher resting energy
expenditure but the influence of different trainipgpgrams on resting energy expenditure
isn't clear. Particularly it is interesting , ifé@hongitudinal training change resting energy
expenditure, which range of changes in REE is ot ismused in people, who have been
training in the past but in this time they are ofthe training.

The first aim of this study was to compare restingrgy expenditure and contribution of
carbohydrates, lipids and proteins in energy relepsoduction in women: students-
volunteers of physical education: who have nevenbieaining (n=7) and trained aerobi-
cally before study (n=7). Their training status wWla8 years-lasting. The second aim was to
determinate the relationship between fitness lésgbressed the maximal oxygen uptake -
VO, max), body composition and resting energy expeanelit
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MATERIALS AND METHODS

Subjects. Fourteen women-— students of Universitho8| of Physical Education volun-
teered for this study. The subjects were dividedwo groups. The first group were un-
trained women (UN) and the second group were wonvtn, in their age 13-17 were long-
distance runners but in this time they take paly @m students occupations (AAT). All
women ate in students canteen but we didn’t cotiteat diet.

Preexperimental protocol. In both groups were ddtegd main aerobic components:
values of V@ max in ml Q/ min/ kg b.m. and values of anaerobic threshold (AT) in %
VO, max using gas analyser EOS SPRINT Jaeger. Pealgemyptake ( V@max ) and
anaerobic threshold ( AT ) was measured for eabjesuduring incremental cycling exer-
cise to volitional fatigue on cycloergometer Monark

Experimental protocol. Resting energy expendituré percentage of energy delivered
from carbohydrate, fat and protein were estimatethe morning, using Jaeger Nutrition
program and indirect calorimetry based on basimary variables: V@, VCO,, rate of
nitrogen excretion and RQ , supplemented by bloog pCQ, pH and hemoglobin con-
centration (two weeks after \i@ax test). All women were tested in follicular pbad the
menstrual cycle.

Statistic. All reported values are mean$D. The data were statistically analyzed ac-
cording to the t-Student’s test using the varieemtalysis. The level of$0.05 was consid-
ered as statistical significant.

RESULTS

The anthropological and physiological parametdrsubjects participated in experi-
ments are shown in table 1, 2. We observed thefigignt differences in body composition
between groups: lower fat mass and the higherrés fmass in after aerobically trained
women (AAT) than untrained group (UNT). We obsertieel higher fitness level in previ-
ously aerobically trained women, expressed in,iM&x and the level of the anaerobic
threshold. In both groups it is the relationshipween fithess level and resting energy ex-
penditure [Figl] but we didn't observe relationsbgtween REE and fat free mass.

There was not significant difference in REE expressell/24h and kJ/24h/kg between
groups. The contribution of carbohydrate, fattgiroin yielding energy is shown in table 3.
Protein oxidation was higher in untrained groupntima after aerobically but fat oxidation
was higher in aerobically group, which had lowemfass [Fig 2].

Table 1. Anthropometric characteristics of subjects

. Age Weight Height Fat free Fat mass
Subjects % Fat
a [yr] [kg] [cm] ’ mass [kg] | [kg]
U”ﬂi‘;“ed 22,4:08| 57,0:4,5 | 1632 | 21,323 | 12,221 | 44&27
After aero-
biccaly 22,#04| 57,1+ 5.2 162 2,8 15,& 2,7 9,& 2,2 48,2 3,3
training N=7
P<0,001 P<0,01
Values are meart SD, n no of subject, * differences from heightivaty (as determined
by paired t-test)
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Table 2. Aerobic capacity measurements and restiaggg expenditure

Subiects VO, max AT AT REE REE
) [ml/min/kg] | [ml/min/kg] | [%Vo,max] [kJ] [kJ/kgl
Untrained 8156,7 143,7
N=7 38,9+ 2,9 27,3+ 6,2 62,%10,6 1566.4 290
After aerobi-
o 9127,1 160,1
caIIyNt£a7|n|ng 45,3+ 4,0 44 5 6,7 55,254 1334.5 21.4
P< 0,001

* differences from height activity (as determingdgdaired t-test)

Table 3. Contribution of carbohydrate, fat, proteiyielding energy

Subjects CHO | CHO | CHO FAT FAT FAT PRO PRO | PRO
[d] [okg] | [%] [d] [okg] | [%] [g] [o/kg] | [%]
Untrained| 304,8 5,4 66,1 52,3 0,9 24,3 42,0 0,7 7,8
N=7 +38,1 | £1,0 +6,5 | 28,8 | +0,5 +8,0 | +15,2 | #0,3 +3,1
Aft
acrobically| 308,2| 53 | 57.8 | 862 | 15 | 379 | 236 | 04 | 45
tfaiggng +935| +£1,3 | +11,8 | +28,8 | +0,6 | £10,9 | +7,7 | 0,2 | 2,0
P<0,05| P<0,05| P<0,0%
* differences from height activity (as determirtgdpaired t-test)
250,0 # untrained
2000 A ¢ A A after aerobically tr
A
£ 150,0 | A _
S + 1 + untrained
L
L
o 100,0 ¥ ® .
A after aerobically tr
50,0
0,0 ‘ ‘ VO,max and AT in
0,0 20,0 40,0 60,0 ml/kg/min

Fig.1 The corelation between fitness level (exprdss VO, max and anerob
threshold) and resting energy expenditure.
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Fig.2 Corelation between fat mass and the amoufat ofidation in aerobicall
trained women [r=-0,60 *] and untrained [r=0,13]

CONCLUSIION

The resting energy expenditure is depend on fitleagd, express in maximal oxygen
consumption and the level of anaerobic threshold.

There isn't correlation between fat free mass asiihgeenergy expenditure.
The longitudinal training increases fat oxidatiomesst.

Adaptation after the longitudinal training in cowtien with physical activity prevent
before obesity

REFERENCES

Bullough RC., Gillette CA., Harris MA., Melby CL.nteraction of acute changes in
exercise energy expenditure and energy intake simgemetabolic rate AM J.Clin Nutr
1995; 61:473-81

McArdle WD, McArdle FI, Katch VL., Essentials of escise physiology. Malvern ,
USA, Lea& Febiger, 1994; 90-4

Poehlman E., Gardner A., Arciero P., Goran M., l[&SaEscandon. J., Effects of endu-
rance training on total fat oxidation in elderlyrgens. J. Appl. Physiol. 76:2281-2287,
1994

Ravussin E., Swinburn BA., Energy metabolism.In:8aud JA, Wadden TA,
eds.Obesity:Theory and Therapy. New York: RavendPes 1993:97-123

Tremblay A., Fontaine E., Poelman E., Mitchell D.,rBerL., Bouchard C., The effect
of exercise training on resting metabolic rategan and moderately obese individuals.
Int. J. Obesity 10: 511-517, 1986

524



SUMMARY

Daily energy expenditure can be divided into thregor components: the resting energy
expenditure (REE), the thermic effect of food (TER] #me energy cost of physical activity.
It is well documented that REE is influenced by &g, and body size, including fat-free
mass (FFM) and fat mass and physical activitisritt clear if different training programs
change resting energy expenditure. The aim of thidyswere to compare resting energy
expenditure and contribution of carbohydratesdBpand proteins in energy release produc-
tion in women: students-volunteers of physical adion: who have never been training
(n=7) and trained aerobically before study (n=7)eif kraining status was 4-6 years-lasting
and the second aim was to determinate the rel&jprietween fitness level (expressed the
maximal oxygen uptake -VOmax), body composition and resting energy expeanglit
Resting energy expenditure and substrate utilimatvere measured in the morning, using
the expiratory gas analyzer EOS sprint and compartagram Nutrition of Jaeger. It was the
indirect calorimetric method. Aerobic capacity determined in V@max and the level of
anaerobic threshold. We didn’t observe the relatignbetween free fat mass and energy
expenditure in both groups, but we reported thaefis level can change resting energy
expenditure. The longitudinal training increasesofddation. Adaptation after the longitu-
dinal training in connection with physical activipyevent before obesity .

This work was supported by KBN statutory grant.

STRESZCZENIE

Dobowy wydatek energii w ustroju cztowieka sktada ze spoczynkowego wydatku
energetycznego (REE), cieplnego wptywu positkbw (zego take specyficznym dyna-
micznym dziataniem pokarmu) oraz wydatku energetggp zwizanego z aktywnitia
ruchowg cztowieka. Udowodniono wptyw szeregu czynnikow, kidrych naley ptec,
wiek, skfad ciala na wieléd spoczynkowego wydatku energetycznego. Zagadnienie
wplywu aktywndci fizycznej na wielké¢ REE nie jest w petni wyfaione. Szczegblnie
pytania dotyczce diugoletniego treningu i jego wplywu na kierurzehian spoczynkowego
wydatku energetycznego, czasu ich trwania , pogpbtz odpowiedzi. Celem pracy byta
ocena spoczynkowego wydatku energetycznego oraatudaeglowodanéw, ttuszczow i
bialek w pokrywaniu zapotrzebowania energetycznegdudentek (n=14) Akademii Wy-
chowania Fizycznego i Sportu podzielonych na dwigyg: nie trenujce i trenujce przed
rozpoczciem studiow Sredni sta treningowy badanych kobiet wynosit 4-6 lat. W qya
szukano réwniz zaleznosci miedzy wydolndcia fizyczm mierzora wartcgscia VO, max i
wartaicia progu przemian anaerobowych AT , a spoczynkowymatkidm energii. Ocen
spoczynkowego wydatku energetycznego oraz udziahstsatdw w uwalnianiu energii
dokonano metagkalorymetrii pgredniej. Badania przeprowadzono rano. Do oceny wyko
rzystano program kalorymetrii gr@dniej - Nutrition firmy Jaeger.Uzyskane wyniki kes
ZUja na zalenos¢ wydatku energetycznego od poziomu aktywandizycznej mierzonej
wielkoscia VO2 max i wartécia progu przemian anaerobowych. Wielkdeztluszczowej
masy ciata nie wptywa na wielké spoczynkowego wydatku energetycznego. Zaobserwo-
wano zwekszone utlenianie ttuszczow w grupie kobiet treoygh w przeszhei. Zmiany
spowodowane treningiem wytrzymabiowym pohczone ze zwkszona aktywngria fi-
zyczrg mog zapobiegérozwojowi otytcci.
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