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          Prevalance of Sarcopenia 

                    (Scott et al. Curr Opin Clin Nutr Metab Care. 2012; Melton et al. J Am 

Geriatrics Society. 2000.)  

 

  
 

                     

                   13 ï 24% > 60 years 

 

             > 50%  Ó 80 years 
 

                          



                   Sarcopenia 

 [Grimby et al. Clin Physiol. 1983; Hughes et al.  J Gerontol A Biol Sci Med 

Sci. 2000] 

  

40 - 70 years  muscle  Ź by 8 % per 

decade  

>70  accelerates to  15 % Ź per decade 

 

     until 70 years leg strength  

          Ź by 10ï15 % per decade 

> 70 years Ź by 25ï 40 % per decade  

                          



 

·   Ź of   muscle mass  and strength   

      by 1% to 2%   Ò 50 years  per year 

  

·   Ź 1.5 to 5%  > 50 years per year   

Aging, muscle mass and strength  

           [Hughes  et al.  Am J Clin Nutr. 2002] 

 



               

          Sarcopenia ï interdisciplinary  

chalange 
 

   

 

  Therefore  we need a 

simple interdisciplinary 

practical   classifcation 

(SPC) ?                    



               

    Proposal of functional classification  

of sarcopenia 

                     

1. Fundamental Sarcopenic   Dysfunctions 

                       (FSD) 

 

2. Selective Sarcopenic Muscles       

    Dysfunctions 

                      (SSMD) 

              
                          



               

      FSD  -  GHB 

                    

                     

    Gait 

 

    Hand 

 

    Balance    

·core stability  ï ability  to control the 

movements and position of trunk   

· foot stability  

 

 

     

 

          
 

                          



                       FSD  -   Balance 



                                  SSMD 

 

 

· Disuse 

 

· Injury  

 

· Mixe 



 

 

 

 

SSMD - osteoarthritis  in the knee  
 (Laurence and Felson et al., Arthritis  Rheum., 2008 

 
 

 

 

 

 

 

 

over the age of  45  -  27%  of population 

 

by the age  65 - 80% of population  

 

 

 

 

 

 



 Sarcopenia  is not as important  

as its modulators 
 

       Activators                 Inhibitors 



 Sarcopenia  is not as important  

as its modulators 
 

       Activators 

 

·    stimlulation 

·    progression 

·    acceleration of progression 



 Sarcopenia  is not as important  

as its modulators 
 

       Inhibitors 

 

·    stimlulation of regression 

·    Ҩprogression 

·    Ҩ  acceleration of progression 



   The fate of sarcopenia  -  5 key activators 

 

·  Health status (multifactorial) 

·  Medications  (multifactorial) 

·  Physical activty 

·  Nutricion  

·  Genetics and epigentics 

(multifactorial) 



 Helth status  - Metabolic syndrom 
 [Grundy SM. Arterioscler Thromb Vasc Biol 2008]  

 
     

 

·> 50 years of age, affects more than 

40% of the population in the United 

States [ Ford et al.  Diabetes Care 2004] 

 

 

· > 50 years  nearly 30% in Europe 
[Cameron et al.  Endocrinol Metab Clin North Am 2006] 



                       Health status  

                    Obesity            

 

          

         Ź the muscle satellite cell    

      DNA content and cell turnover   

 

               muscle fibre loss   
                  [Peterson et al.  Am. J. Cell Physiol. 2008]  

 

  
  
  
 



      Health status  -      Diabetes 

 

Ó 30 years 
·13.7% - male men  

·11.7% - female  

 

· 32% of all diabetes cases in 2003-

2006            

    were undiagnosed  (prevalence in the U.S.  - 

Goodarz et       

        al. Popul Health Metr. 2009) 

 



  Health status  - Chronic kidney 

disease  (CKD)  ï 23,5% 

 

·Diabetes 42.4% in  participants with 

CKD,  

·risk factors for diabetes included 

obesity  - 44.0%;  

·Hypertension - 80.5%;  

·cardiovascular disease -  23.2%; 

· family history of diabetes, 55.9%;  

· dyslipidemia, 43.0%.  ( MacFarland et  al.  AM J 

Kidney Dis. 2011) 



 Medications ï are the indications realy Ăpureò  

 

 

     

 

Which side we are 

patients or market ? 



 Medications ï are the idications  realy Ăpureò  

 

 

     

Lipids -  Ź  normative values inspite of 

progressive decrease of general health ! 

 

Blood pressure  -  stable normative values 

inspite of aging and increase of vessels 

stiffnes ! 



 Statins                   FMD and SSMD   

 

      

7ï29% of patients complain of statin-

associated muscle symptoms (SAMS) 
(Stroes et al.  Eur Heart J. 2015) 

  

myopaty   3-5%  (Banach et al. Arch Med. Science, 2015 ) 

 

https://www.ncbi.nlm.nih.gov/pubmed/25694464


 Hypertension - Risk factor of falls 

and stroke   

 
 Fractures   

 

· FSD 

 

· SSMD 

 

 

 

 

  



Genetics and  muscle performence 
Allen et al. Exerc Sport Sci Rev, 2002; Booth et al. J Physiol, 2002; 

Hargrreavers et al. Med. Sci Sports Exerc, 2002) 

  

 

Endurance and tolerance of exercises    

 

myostatin, ADRB2, ADRB3, NPY, VDR, LPL, IGF 1, ACE 

 

 

Muscle strength ï myostatin, VDR, Col 1( 1), ACE 



Epigenetics and  muscle stem cells 

  

Interplay between intreasnic and extrinic factors 
[Blau et al. Nat Med. 2015; Brack and Rando. Stem Cell Rev.2007] 

 

Autophagy ï decisive stem- cell ï fate regulator  fostering  

muscle regeneration in sarcopenia 
  [Garcia-Prat et al. Nature.2016] 

 

Epigenetic  impact on MyoD (master regulator 

of differentiation, directs of gen expression during skeletal 

myogensis [ Busanello et al.  Nucleic Acids Res.2012; Andresini et al. 

Epigenetics. 2016] 

 



   Key points of  mechanism of  sarcopenia  - the cells 
 

     

 

· Apoptosis 

     1. Extracellular, 

     2. Mitochondrial,  

     3. Endothelial reticulum 

·Autophagy 

 

·Satellite cells  proliferative  potential 

 

 

 


