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was significant reduction in leptin levels after both 
CT1 and CT2.

Rosa et al15 used as intervention protocol a single 
session of concurrent training with modality charac-
teristics, number of exercises, perform order, intensity 
and rest interval similar to those of the CT1 of the 
present study. Their results showed that, as in the 
present study, a single session of concurrent training 
induced a significant decrease in leptin levels.

The effects of concurrent training on leptin lev-
els seem to depend on intensity. Thus Rosa et al35 
observed that a training session with characteristics 
similar to those of the present study yielded the same 
results concerning effects on leptin concentration, 
whereas exercise performed with high intensity appar-
ently promoted a negative energy balance, decreasing 
the leptin levels.

The length of the training session could consti-
tute another factor affecting leptin levels. According 
to the review by Hulver,36 studies that investigated 
exercise sessions of one or more hour’s duration, as 
the present one, are more representative with regard 
to changes in serum leptin concentrations. These 

findings raise speculation that exercise-associated 
reductions in leptin may also be due to alterations 
in nutrient availability or nutrient flux at the level of 
the adipocytes, the primary site of leptin production 
and secretion. 

Despite the fact that leptin levels are directly 
related to the amount of body fat, Pérusse et al25 did 
not detect any effects of acute and chronic physical 
exercise on plasma leptin levels, independently of the 
fat mass reduction of their sample after the exercise 
intervention.

Licínio37 found that plasma leptin levels are pulsa-
tile, with approximately 30 pulses in a 24-hour period. 
According to Sinha,38 the concentrations reach peak 
levels between 11:00 and 13:00. Sample collections in 
the present investigation occurred before 11:00 and 
are therefore outside the time period mentioned.

In relation to cortisol, the data showed significant 
reduction in cortisol levels after the concurrent train-
ing independently of the order of the type of exercise. 
These data are similar to those of Kraemer.7 

Rosa et al27 analyzed the acute effect of physical 
exercise on cortisol levels using a concurrent train-

Table 3. Correlation (r) between the variables at the pre and post sampling

CS CT1 CT2

Leptin
(Pre)

Leptin
(Post)

Leptin
(Pre)

Leptin
(Post)

Leptin
(Pre)

Leptin
(Post)

Cortisol (Pre) -0.80§ -0.62§ 0.50 0.00 -0.53 -0.51

Cortisol (Post) -0.81§ -0.62§ 0.05 0.00 -0.62 -0.49

Zinc (Pre) -0.80§ -0.67§ -0.07 0.08 0.01 0.25

Zinc (Post) -0.68§ -0.61§ -0.18 -0.01 -0.47 -0.17

CS: Control session; CT1: concurrent training session 1; CT2: concurrent training session 2; §: Correlation between the variables 
(p <0.05).

Table 2. Blood variables at the pre and post sampling in each session

Leptin (mcg/L) Cortisol (mcg/dl) Zinc (mcg/dl)

PRE POST PRE POST PRE POST

CS 5.12±1.01 4.90±0.83 13.94±3.29 13.10±3.17 801.00±87.49 868.70±78.21

CT1 9.97±6.12 8.37±4.99§** 18.61±5.43 13.71±4.87§** 933.70±115.55 978.30±213.78

CT2 10.07±2.22 9.21±2.21§** 14.98±2.93 9.95±2.26§** 1302.10±81.50 1264.30±86.76

CS: control session; CT1: concurrent training session 1; CT2: concurrent training session 2; for details see text.  
§: Significant difference (p<0.05) between groups; **: Significant difference (p<0.05) within groups. 
To convert to SI units multiply by 27.6 for cortisol and by 0.153 for zinc.




