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Abstract 

Purpose: To meet the high performance demands in elite cycling, knowledge about fatigue and recovery 

time are crucial for optimization of the training outcome. The objective of the present study was to 

investigate fatigue during 24 hours recovery after interval training (INT) and long-distance training (LDT) in 

elite cyclist. Further, to assess the effects of supplementation with placebo, carbohydrate and protein-

carbohydrate on recovery after interval training.  

Methods:  Eight elite cyclist (age 29 ± 2.7 years; height 180.1 ± 2.7 cm; body weight 72.3 ± 3.2 kg; body fat 

11.7 ± 0.5 %; VO2max 69.5 ± 2.3 ml·kg
-1

·min
-1

; Wmax 380.6 ± 18.5 W; W/kg 5.3 ± 0.2) were recruited for the 

study. Subjects completed four training sessions: 3 x INT (8 x 4 min at 80 % Wmax interspersed by 1½ min 

at 35 % Wmax) and 1 x LDT (150 min at 60 % Wmax). During each of the interval training sessions, 

supplementation of placebo (Int PLA), carbohydrate (Int CHO) and protein-carbohydrate (Int PRO/CHO) was 

provided before, during and after training. The neuromuscular function of the muscle (MVC; RFD; voluntary 

activation level (VAL)), muscle damage (plasma CK and LDH) and metabolic training responses (HR, VO2, 

RER) were measured before (Pre), immediately after (Post0) and 1, 4, and 24 hours after (Post1; Post4 and 

Post24, respectively) training sessions to asses fatigue and recovery. 

Results: The neuromuscular function was recovered at Post24 for INT and LDT. At Post0 MVC was reduced 

by 8 % and 11 % for INT and LDT respectively compared to Pre (P < 0.05). RFD for LDT was decreased 17 % 

at Post0 (P < 0.05), being significantly lower than INT (P < 0.05). Only minor changes were seen in VAL 

throughout recovery from INT and LDT. Plasma CK increased 91 % and 110 % from Pre to Post24 for INT 

and LDT respectively (P < 0.05). 24 hours after Int PRO/CHO plasma CK was significantly reduced compared 

to Int PLA and Int CHO (P < 0.05).  HR, VO2 and RER were fully recovered at Post24, showing no further sign 

on fatigue throughout recovery.  

Conclusion: In elite cyclists full recovery of the neuromuscular function was seen 24 hours after INT and 

LDT. Fatigue after INT and LDT was mainly caused by peripheral mechanism related to the contractile 

properties of the muscle with no sign of central activation failure throughout recovery. Muscle damage was 

present 24 hours after both INT and LDT. Furthermore, supplementation of protein-carbohydrate reduced 

muscle damage 24 hours after Int PRO/CHO compared to Int PLA and Int CHO. 


