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(a) Maximal Leg Strength and Speed of 
Standing and (b) Peak Knee Extensor 
Strength in Strength-Trained and 
Untrained Men Across the Lifespan  



 Figure 1 Magnetic resonance imaging axial image of the midthigh in a patient with HFpEF and an HC. Red  = SM; green  = IMF; 
blue  = SCF; purple  = femoral cortex; yellow  = femoral medulla. IMF (green) is substantially increased in the patient with ... 

Mark J.  Haykowsky , Erik J.  Kouba , Peter H.  Brubaker , Barbara J.  Nicklas , Joel  Eggebeen , Dalane W.  Kitzman 

 Skeletal Muscle Composition and Its Relation to Exercise Intolerance in Older Patients With Heart Failure and Preserved 
Ejection Fraction 

The American Journal of Cardiology, Volume 113, Issue 7, 2014, 1211 - 1216 

http://dx.doi.org/10.1016/j.amjcard.2013.12.031 



 Figure 2 Relation between IMF/SM ratio and peak oxygen uptake in HFpEF and HC groups. Solid squares  = HFpEF group; solid 
triangles  = HC group. 
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Storleksordning, tvärsnitt: 
 
-Hela muskeln: cm 
 
-Bunt av muskelfibrer: mm 
 
-Enskilda muskelfibrer:  
 µm x 100-1000 (0.1-1 mm) 
 
-Myofibriller: µm 
  
-Myofilament (aktin, myosin):  
  nm (nanometer)  
   
(1nm= 0,000 000 001 m) 



TYPES OF MUSCLE ACTION 



•Inaktivitets hyporofi (atrofi) 
 

•Sarcopeni 
 

•Cachexia 

Defintioner 





Am J Clin Nutr 2010;91 ( 
suppl) 1123S-7S 







Presenter
Presentation Notes
Growth hormone  is the main stimulator of body growth in humans. Growth hormone is produced in the pituitary, stimulated by hypothalamic growth hormone releasing hormone (GHRH) and inhibited by hypothalamic somatostatin (Fig. 30-1). Pituitary growth hormone stimulates the hepatic production of transcription factors such as IGF-1  Actually, it is IGF 1 that stimulates body growth - both bone and muscle growth. 

The pituitary GH has an endocrine effect on the production of the growth IGF-1 and its specific binding protein in the liver. Hepatic IGF-1 circulates in plasma bound to IGF-binding protein 1 (IGF-BP1). 
Hepatic IGF-I stimulates bone formation, and GH stimulates the precondrocytes directly. Locally released IGF-I stimulates the condrocytes in healthy states, but it also has a regenerative function in damaged tissues.
Pituitary GH also stimulates the production of receptors for other growth factors. GH serves to commit a precursor cell to a specific pathway, and IGF-I enhances its growth and replication. Somato­medins inhibit the secretion of GH from the somatotropic cells of the adenohypophysis. Somatomedins also stimulate the hypothalamic secretion of somatostatin (GHIH or somatotropin releasing inhibiting factor, SRIF).
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Största möjliga kraftinsats under en period 
mellan 10 s och 2-3 min 

Typ I, IIa och IIx får arbeta- 

CP och ATP lagren ger energi 

Blodådrorna helt öppna mellan 
kontraktionerna. 

Hjärtfrekvens och andningsfrekvens 
ökar snabbt 

Mycket mjölksyra bildas 

Akut effekt 



Kontinuerligt arbete under 3-15 
minuter 

Typ I och Typ IIa fibrer 

ATP framställt såväl aerobt som 
anaerobt 

 

 

 

Akut effekt 



Långvarigt arbete >15 minuter 

Typ I fibrer och vid kortare arbete 
också typ IIa fibrer. 

Hjärtats minutvolym strax under det 
maximala 

 

 

Akut effekt 



Chronic effects 



SMD = 0.2; medium, SMD = 0.5; and large, SMD = 0.8. 



MODEL OF NEURAL AND 
HYPERTROPHIC FACTORS 
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Konklusion 

- Muskelfunktion markant nedsatt 
vid åldrande och vid kronisk 
hjärtsvikt 

- Muskulär motståndsträning kan 
motverka sarcopeni och hypotrofi 
vilket i sin tur kan förbättra 
maximal syreupptagningsförmåga  
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