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• Hypothesis
– plyometric training, based on exercise against one 

own's body mass, would be effective for 
increasing muscle mass and power in older 
individuals



MATERIALS AND METHODS
• 14  young participants 

– age = 25.4 ± 3.5 years (20-32 years range)
• 9 older volunteers 

– age = 69.7 ± 3.4/years (65-76 years old range) 
• 6-week plyometric training program. 

• Participants characteristics 
– Healthy
– Fully independent and recreationally active 
– Not practicing regular vigorous physical activity and had 

not been engaged in any plyometric or strength training 
programs within the past 6 months 



Trampoline-Trainer Exercise

• “Tramp-Trainer” (TT) exercise machine
– (FREI AG, Hinterzarten, Germany, EU)



Training Protocol
• Training 

– 3 times per week Χ 6 consecutive weeks
• Τhe young group 

– 4 sets x 30 repetitions Χ 4 weeks
– 5 sets ª 30 repetitions Χ 2 weeks

• The elderly group
– 3 sets ª 30 repetitions Χ 4 weeks
– 4 sets ª 30 repetitions Χ 2 weeks 

• Training volume was based upon the guidelines of (Chu, 
1998), stating that beginner and intermediate status 
athletes should not exceed 120 foot contacts per session
when implementing a new plyometric training program



• Isometric Maximum Voluntary Contraction Torque
– Isokinetic dynamometer (Cybex Norm, Cybex International Inc., NY, USA)

• Muscle Power Test
– Leg extension power was assessed using the Nottingham Power Rig

• Total External Mechanical Work
• Muscle Morphology and Architecture

– Οf the vastus lateralis muscle was measured in vivo using B-mode 
ultrasonography (Mylab70, Esaote, Genoa, Italy) (Figure 2).

• EMG Evaluation
– During a Single Counter-Movement Jump (CMJ) Task (vastus lateralis)

• Rate of Perceived Exertion (RPE) and Muscle Soreness
– Borg Scale

• Blood Pressure and Heart Rate
– before and after each set

• Statistical Analysis



RESULTS



CONCLUSION

• Plyometric exercise is an effective tool in 
counteracting sarcopenia in human muscle in 
a training period of only 6 weeks. 
– both young and older individual achieved similar 

increases in muscle size and power through 
plyometric exercise. 

– significant implications for reducing risks of hip 
fractures, improving ability to perform daily tasks, 
and improving functional independence and 
quality of life in the elderly.





• Aim
• To know the differences between 

– Normal process of muscle aging
– Sarcopenia 
– Cachexia

• Similar clinical features to sarcopenia 
• Deeply different in terms of pathophysiological and 

etiological characteristics





Conclusion

• Sarcopenia and muscle wasting related to 
physical inactivity are considered treatable 
and reversible conditions.

• Cachexia is a complex metabolic syndrome 
associated with an underlying illness that 
cannot be fully reversed by the conventional 
nutritional support



Japanese Society of Dysphagia Rehabilitation
Japanese Association of Rehabilitation Nutrition
Japanese Association on Sarcopenia and Frailty
Society of Swallowing and Dysphagia of Japan



• Aim
– To merge the currently available evidence on the 

topics of sarcopenia and dysphagia



History of sarcopenia 
• 1989 

– The concept of sarcopenia was introduced as an age-dependent 
decline in muscle mass

• 2010
– European Working Group on Sarcopenia in Older People published the 

clinical definition and diagnostic procedures of sarcopenia
• “Sarcopenia is a syndrome characterized by a progressive and generalized loss 

of skeletal muscle mass and strength, with a risk of adverse outcomes, such as 
physical disability, poor quality of life and death.”

• 2014
– Asian Working Group for Sarcopenia (AWGS)

• Racial, environmental and cultural differences were taken into consideration
• 2016

– ICD-10



History of sarcopenic dysphagia

• 2005
– “Dysphagia due to sarcopenia” 

• Was first introduced as a term 

• 2012 
– “Sarcopenic dysphagia” 

• Was first used in the paper published by Kuroda et al. 

Robbins J, et al. The effects of lingual exercise on swallowing in older adults. J Am Geriatr Soc 2005.
Kuroda Y, et al. Relationship between thinness and swallowing function in Japanese older adults: implications for 

sarcopenic dysphagia. J Am Geriatr Soc 2012



Research papers and scientific 
presentations 

• PubMed on 28 March 
2018 
– Key words 

• “sarcopenia” and 
“dysphagia”

• 68 articles 

• PubMed on 30 March 
2019
– Key words 

• “sarcopenia” and 
“dysphagia”

• 85 articles 







Conclusion

• How sarcopenic dysphagia should be 
diagnosed remains unsolved

• Studies 
– On the prevalence rate of dysphagia due to 

sarcopenia
– On the prevention and treatment of sarcopenic

dysphagia







CONCLUSIONS

• RE are important for the musculoskeletal health 
• Stimulates muscle protein synthesis

– Activates a PI3K-Akt-mTORC1 signaling pathway

• Exerts a mechanical load on bones consequently 
leading to increase in the bone strength

• Improves muscle and bone mass in 
postmenopausal women, middle-aged men, or 
even the older population
– There are no data on the anti-fracture effect of RE 



• MiRNAs play a role in several cellular functions which include 
musculoskeletal development and pathophysiology

• There is growing evidence that miRNA’s can regulate bone homeostasis 
and osteogenesis, which could make them potential therapeutic targets in 
degenerative bone disease and fracture healing

• One miRNA that has been of interest is miRNA-141, a member of the 
miRNA 200 family.

• Literature has shown that miRNA 141 targets several genes known to be 
critical for bone mesenchymal stem cell (BMSC) migration, differentiation, 
and survival



• Aim
• To summarize the potential role of miRNA 141 

in degenerative musculoskeletal pathology





• MIRNA-141 negatively regulate stem cell 
differentiation

• Oxidative and inflammatory stress regulate 
MiRNA-141

• MiRNA-141 dysregulated with aging and the 
aging musculoskeletal phenotype

• Antagonists of miR-141 could potentially be 
therapeutic agents to address age-related 
musculoskeletal diseases.
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