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Podstawowe czynniki wpływające na spoczynkowy wydatek energetyczny

u kobiet i mężczyzn
INTRODUCTION

Resting energy expenditure (REE) – the energy expenditure required to maintain normal physiological processes during rest can be called resting metabolic rate (RMR). It’s known that REE accounts for 60-75% of total daily energy expenditure [1]. Because of the fact that REE comprises such a large percentage of total energy expenditure the increase in REE could prevent before obesity [3].

A number of factors influence REE value. The most common ones are: thyroid gland hormones, beta-adrenergical excitable, emotions and stress, total body mass (TBM), lean body mass (LBM), body surface area (BSA) and physical activity [4]. Therefore it seems crucial for the scientists to define the activities that will increase REE value. Due to contrary results of researches carried out to find the connection between such factors as e.g. physical training and the increase in RMR values the problem remains unsolved. The obstacles in researches are thought to be caused by methodological issues and the fact that the examined groups of people are often chosen accidentally.

Due to the fact that many factors, influencing REE differ from each other among sexes, we decided to find the ones that have the most significant influence on REE both among men and women. In this situation we can expect that the increase of lean body mass (LBM) changes value of RMR (REE). It may be due to higher metabolic size of metabolic in LBM. Considering different values of TBM, LBM and others factors among women and men we examined:

· REE in young men and women and LBM in both groups.

· Contribution of carbohydrate, fat and protein in yielding energy.

· Correlation between aerobic capacity and REE (RMR) in young women and men.

· Correlation between a preponderance of excitable sympathetic or parasympathetic nervous system and REE (RMR) in young women and men.

Materials

Nineteen untrained healthy physical education students (age 20-24 years old, n=7 women, n=12 men) volunteered for this study. Tables 1 and 2 illustrate the characterisation of the examined groups. Both groups were on a mixed standard diet. All women were examined in follicular phase of the menstrual cycle.

Table 1. Anthropological characterisation of the examined groups

	
	Age

[year]
	Height

[cm]
	Weight

[kg]
	FAT

[%]
	FAT

[kg]
	LMB

[kg]
	BSA

[ m 2]

	Men

n=12
	21,4 ( 1,0
	181,0 ( 3,7
	82,7 ( 10,4
	15,4 ( 3,6*
	12,9 ( 4,4
	69,9 ( 7,5
	2,0 ( 0,1

	Women

n=7
	22,0 ( 0,9
	166,6 ( 4,5
	57,3 ( 7,3
	22,5 ( 3,6
	13,0 ( 3,2
	45,1 ( 4,5
	1,6 ( 0,1

	
	
	
	
	P< 0,001
	
	
	

	Values are means ( SD, n, no. of subject, * Difference from women (as determined by paired t-test)

LMB – lean body mass , BSA – body surface area


Table 2. Aerobic capacity measurements and Kőrdy’s coefficient comparison women and men

	
	VO2 max

[L/min]
	VO2 max

[ml/kg/min]
	VE max

[L/min]
	HR max

[beats/min]
	AT

[%VO2 max]
	AT

[ml O2/kg/min]
	VI

	Men

n=12
	3,7 ( 0,4
	45,5 ( 4,7*
	126,4 ( 22,4*
	189 ( 7,3*
	65,1 ( 2,0
	29,6 ( 2,9*
	- 33,2 ( 15,6*

	Women

n=7
	2,1 ( 0,3
	36,9 (3,3
	78,3 ( 22,4
	182 ( 5,4
	62,2 (5,6
	22,9 ( 2,7
	- 12,7 ( 17,1

	
	
	P<0,001
	P<0,0005
	P<0,05
	
	P<0,0002
	P<0,02

	Values are means ( SD, n, no. of subject, * Difference from women  (as determined by paired t-test)

Kőrdy’s coefficient (VI) = (1- BPd / HR) x 100 ; AT – anaerobic threshold


Methods

Resting energy expenditure and substrate utilisation ware measured in the morning using the expiratory gas analyser EOS Sprint and computer program Nutrition of Jaeger. 

It was the indirect calorimetric method enriched with such parameters as: blood acid-base balance, hemoglobin level and urine nitrogen [2]. The arterialized blood samples were drawn an hour before resting test and urine was collected in 24h before the resting test.

Kőrdy’s coefficient (VI) was used to estimate preponderance of excitable sympathetic or parasymphatetic nervous system.

Maximal oxygen uptake (VO 2 max) was measured during incremental cycling exercise test (intensity increased by 25 Watt/ min) until the subject could no longer maintain his pedalling frequency or refused to continue. It was direct method.

RESULTS AND DISCUSSION

The obtained date show higher REE in men than in woman (table 3). The percentage of energy derived from carbohydrates, lipids and proteins was in woman 62,9%; 29,1%; 6,5%, respectively and in men 59,2%; 28,8%; 12,0%, respectively.

Table 3. Resting energy expenditure and substrate utilisation comparison women and men

	
	REE

[kcal/24h]
	REE

[kcal/kg/24h]
	REE

[kcal/m2/24h]
	CHO

[%]
	FAT

[%]
	PRO

[%]

	Men

n=12
	2572,0 ( 689,5*
	30,8 ( 4,8
	1249,2 ( 260,5
	59,2 ( 14,1
	28,8 ( 14,8
	12,0 ( 4,2*

	Women

n=7
	1856,5 ( 278,5
	33,2 ( 7,9
	1143,6 ( 232,1
	62,9 ( 11,1
	29,1 ( 14,3
	6,5 ( 3,7

	
	P<0,01
	
	
	
	
	P<0,003

	Values are means ( SD, n, no. of subject, * Difference from women (as determined by paired t-test)


We showed high correlation between REE and VI in women. There were no similar correlation in men group contrary to what has been expected.
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We showed the same correlation between REE and AT [in %VO2max] and different correlation between REE and  LBM, TBM in women and men.
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CONCLUSION

According to our results we can suggest that: 

· There is a significant positive correlation between resting energy expenditure (REE) and preponderance of excitable sympathetic or parasympathetic part of nervous system expressed as Kőrdy’s coefficient (VI) in women. There is no similar correlation in men.

· There is a significant positive correlation between REE and lean body mass (LBM) or total body mass (TBM) in men. There is a significant negative correlation between the same factors in women.

· There is a positive correlation between REE and anaerobic threshold (AT) in [%VO 2 max] in women and men.

· Further investigations are needed to explain the effect of gender on REE

The Ethical Committee at the Medical Academy of Gdansk approved the study. 
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SUMMARY

It’s known that REE accounts for 60-75% of total daily energy expenditure. Because REE comprises such a large percentage of total energy expenditure, so increase in REE could prevent before obesity. In this situation we can expect that the increase of free fat body mass (FFM) changes value of RMR (REE). The obtained date show higher REE in men than in woman. Significant differences existed among the groups for total body mass, LBM (FFM) and VO2 max , AT and Kőrdy’s coefficient (VI). We showed different high correlation between RMR and VI in women and men

STRESZCZENIE

Wiadomym jest, iż REE stanowi około 60-75% całkowitego dziennego wydatku energetycznego. Ponieważ REE zajmuje tak duży procentowy udział w całkowitym wydatku energetycznym, dlatego wzrost tego parametru może być znaczącym czynnikiem w prewencji otyłości. Mając to na uwadze oczekiwaliśmy , iż wzrost beztłuszczowej masy ciała (FFM) zmieni wartości RMR (REE), Uzyskane wyniki wskazują na wyższe wartości REE u mężczyzn niż u kobiet. Zaobserwowano różnicę w obrębie grup w całkowitej masie ciała, LBM(FFM) i wydolnością tlenową wyrażoną wielkością VO2 max i AT, a także we współczynniku Kőrdy’ego (VI). Stwierdzono wysoką korelację pomiędzy RMR VI różną u kobiet i mężczyzn.
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Fig. 1. Contribution of carbohydrate (CHO), fat (FAT) and protein (PRO) in yielding energy.
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Fig.4. Relationships between REE and total body mass in women and men.
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Fig.2. Relationships between REE and Kőrdy’s coefficient in women and men.
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Fig.3. Relationships between REE and VO2max  in women and men.
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Fig.4. Relationships between REE and anaerobic threshold in women and men.
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Fig.5. Relationships between REE and lean body mass in women and men.
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Fig.6. Relationships between REE and total body mass in women and men.

55

89

61.6

68

65.2

74.6

68.7

77.1

50

77.6

48.3

74.2

52.6

72.4

99.3

86

80

102.2

91.4



		CHO		CHO

		FAT		FAT

		PRO		PRO



Men

Women

Substrate utilisation [%]

Fig. 1. Contribution of carbohydrate (CHO), fat (FAT) and protein (PRO) in yielding energy.
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Fig.1. Relationships between REE and Kőrdy’s coefficient in women and men.
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Fig.1. Relationships between REE and Kőrdy’s coefficient in women and men.
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Fig.3. Relationships between REE and VO2max  in women and men.
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Fig.4. Relationships between REE and anaerobic threshold in women and men.
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Fig.5. Relationships between REE and lean body mass in women and men.
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Fig.6. Relationships between REE and total body mass in women and men.
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Fig. 1. Contribution of carbohydrate (CHO), fat (FAT) and protein (PRO) in yielding energy.
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