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Antagonistic traits in running
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Vladimir Gulevich (RUS) 1900



• 5-8 mmol/L wet weight
20 50 mmol/kg dry weight20-50 mmol/kg dry weight

• [Carnosine] ≈ ATP, taurine, carnitine
 creatine

• Carnosine synthase, ATP-GD1 genCarnosine synthase, ATP GD1 gen
rate limiting precursor -alanine

• Carnosinase CN1 (bloed) en CN2 (tissue)• Carnosinase CN1 (bloed) en CN2 (tissue), 
not in muscle, no non-enzymatic degradation
R l f i PEPT1 PEPT2 PHT• Release of carnosine PEPT1, PEPT2 en PHT
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pKa imidazole = 6.0
histidine = 6.5
carnosine = 6 83carnosine = 6.83

pH muscle = 6.5-7.1
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pH muscle  6.5 7.1

Histidine ratio
proteins: 1/20
HCD: 1/2



Anti-oxidative potential

Metal chelation (2+)Metal chelation (2+)

Anti-glycation



Aantal atleten per Man Vrouw Totaal

Actieve topatleten
Aantal atleten per 

discipline 
Man Vrouw Totaal

Sprint (100m‐400m)  10  3  13 
 fond (800 ‐1500m)  7  2  9 
Fond (3000m‐
marathon) 

7 5 12

Springen  3  6  9 
Werpen 3 2 5Werpen  3 2 5
10‐kamp  5  /  5 
 

Ex-topatleten
Aantal atleten per 

discipline 
Man  Vrouw  Totaal 

S i t (100 400 ) 6 / 6

Ex topatleten

Sprint (100m‐400m) 6 / 6
  fond (800‐1500m)  3  1  4 
Fond  (3000m‐ 
marathon) 

8  1  9 

Springen  1  2  3 
 

OTOTAAL=53+22=75







Fast vs. slow-twitch
[carnosine] ratio = 1.3-2.0

Gastrocnemius S l
 

Gastrocnemius Soleus
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Beta alanineBeta-alanine
• 100 mg/kg BW
• 4-6 g/d
• Multiple servings (6 8/d) (2h)
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• Multiple servings (6-8/d) (2h)
• Tot >9w na stop
• +60% in 4w
• +80% in 10w
• In type I and II

Hi h i i i l i d• High initial concentration does not 
impair effectiveness
• Paraesthesia!• Paraesthesia!
• No weight gain!



Possible mechanisms ofPossible mechanisms of 
performance improvementperformance improvement

• pH buffer          |  role in
• Increased Ca release |  muscle
• ROS scavenger | fatigue• ROS scavenger |  fatigue



Biomechanical traits

• Lower leg volume
• Heel lenght
• Toe lenght• Toe lenght
• ?



Planar three-segment, three-degree-of-freedom computational model used to

Lee, S. S. M. et al. J Exp Biol 2009;212:3700-3707



Short heel lever

= short plantarflexor moment arm
= short AT translation
• 25% longer in sprinters• 25% longer in sprinters
• Seems mechanical disadvantage
• BUT longer contraction time (advant)

> more elastic energy> more elastic energy
> higher power outputg p p



Toe length

= 1cm longer in sprinters
• Longer ground contact times

> higher power output> higher power output
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Force-Length relationship 
Length-Tension curve
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Force-Velocity relationshipForce-Velocity relationship
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Forward impulse imparted to the mass during the push-off simulations for

Lee, S. S. M. et al. J Exp Biol 2009;212:3700-3707



Forward impulse imparted to the mass during the push-off simulations for

Lee, S. S. M. et al. J Exp Biol 2009;212:3700-3707



Plantarflexor muscle fibre behaviour during the push-off simulations for

Lee, S. S. M. et al. J Exp Biol 2009;212:3700-370



Plantarflexor muscle fibre behaviour during the push-off simulations for

Lee, S. S. M. et al. J Exp Biol 2009;212:3700-3707



Schematic illustration of the center of rotation (COR) method using Reuleaux' geometric 
method.

F th F t l J A l Ph i l 2010 109 1644 1652Fath F et al. J Appl Physiol 2010;109:1644-1652



Schematic illustration of the relationship between ankle rotation and movement of the 
muscle-tendon junction (MTJ) of the gastrocnemius medialis and the Achilles tendon.

F th F t l J A l Ph i l 2010 109 1644 1652Fath F et al. J Appl Physiol 2010;109:1644-1652



Ultrasound image of the lateral gastrocnemius

Lee, S. S. M. et al. J Exp Biol 2009;212:3700-3707



Schematic illustration of the tendon excursion (TE) method.

F th F t l J A l Ph i l 2010 109 1644 1652Fath F et al. J Appl Physiol 2010;109:1644-1652



Highest correlation between Achilles tendon moment arms calculated using the COR method 
(MR imaging) and the TE method (ultrasound imaging).

F th F t l J A l Ph i l 2010 109 1644 1652Fath F et al. J Appl Physiol 2010;109:1644-1652



Distance running



Standardized picture of the lateral (A) and medial (B) side of the left

Scholz, M. N. et al. J Exp Biol 2008;211:3266-3271











Moment arm 10% korter:

kracht op AP van 4700N naar 5170N

i l 35J 42 4J (21% t )energie opslag van 35J naar 42,4J (21% toename)

elke landing 3 landingen per sec tegen 16 km/helke landing, 3 landingen per sec tegen 16 km/h

CE efficiency van 25%

verschil is 4,2 ml/(kg.min) VO2

(=8% als VO2 is 50 tegen 16 km/h)






