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Table 1. Serum concentrations of various hormones and muscle-associated secreted proteins examined at baseline and 6, 48 and 120 hrs after 
muscle damaging eccentric exercise. Values represent the means (± S.E.M), (n=9)

PRE 6 hrs 48 hrs 120 hrs
GH (pg/ml) 495.6 (± 152.8) 726.1 (± 169.1) 665.1 (± 217.1) 510.4 (± 152.8)

IGFBP-3 (ng/ml) 1391.9 (± 8.0) 1216.2 (± 7.0) 1236.2 (± 7.1) 1247.7 (± 8.0)

Cortisol (ng/ml) 267.0 (± 40.8) 337.4 (± 77.3) 321.4 (± 60.0) 312.1 (± 43.0)

Prolactin (ng/ml) 23.4 (± 3.1) 28.1 (± 4.7) 30.2 (± 4.1) 25.7 (± 4.6)

TSH (μIU/ml) 1.09 (± 0.14) 1.27 (± 0.15) 1.17 (± 0.20) 1.33 (± 0.17)

fT4 (ng/dl) 1.13 (± 0.02) 1.20 (± 0.05) 1.29 (± 0.04)*
(p=0.016)

1.26 (± 0.05)*
(p=0.049)

Irisin (μg/ml) 0.22 (± 0.03) 0.20 (± 0.02) 0.17 (± 0.01) 0.14 (± 0.02)*
(p=0.032)

Follistatin (pg/ml) 2080.2 (± 200.3) 2827.2 (± 472.6) 2924.4 (± 330.2) 2144.4 (± 177.9)

Sclerostin (pg/ml) 1734.0 (± 639.1) 1432.8 (± 491.5) 1280.5 (± 533.4) 2239.1 (± 1066.1)
GH: Growth hormone; IGFBP-3: Insulin-like growth factor binding protein-3; TSH: Thyroid-stimulating hormone; fT4: Free thyroxine. 
*: Significantly different compared with the pre-exercise (PRE) values.

Β CA

exhibited a reverse pattern of response over time, 
decreasing gradually before exhibiting a late mild 
increase at 120 hrs post eccentric exercise, though 
those changes failed to reach significance due to a 
large individual variation in the circulating levels of 
these secreted factors (p>0.05; Table 1).

Correlation analyses revealed significant positive 
associations over time between GH and prolactin 
(r=0.585 – 0.671; p=0.037 – 0.010), as well as between 
GH and sclerostin (r=0.560 – 0.852; p=0.046 – 0.001). 
Moreover, a significant negative correlation was 
found between GH and IGFBP-3 serum levels over 
time [r= -0.420 – (-0.537); p=0.049].

Discussion

Our study examined the changes in the circulating 
levels of various hormones and secreted proteins 
associated with skeletal muscle regeneration and 
adaptation up to 5 days after an eccentric exercise 
protocol in order to reveal their potential involvement 
and interactions in the regeneration process following 
exercise-induced muscle damage. The remarkable 
and sustained changes in the indirect markers of 
damage, i.e. the leakage of muscle proteins Mb and 
LDH into circulation post exercise, indicated that 
the eccentric exercise used in this study did result 
in muscle damage. Our main findings demonstrated 

Figure 2. Percent changes of serum (A) insulin-like growth factor binding protein-3 (IGFBP-3), (B) free thyroxine (fT4), and (C) irisin 
over time in relation to their pre-exercise (PRE) levels (mean ± S.E.M.; n=9). Significantly different from pre-exercise; *: p <0.05.




