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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)
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Training Protocol

Training

— 3 times per week X 6 consecutive weeks
The young group

— 4 sets x 30 repetitions X 4 weeks

— 5sets 2 30 repetitions X 2 weeks
The elderly group

— 3 sets 2 30 repetitions X 4 weeks

— 4 sets 2 30 repetitions X 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
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RESULTS

Total external mechanical work

= P=0.001
1]

FIGURE 3 | Total External maechanicss performead by YM and OM groups.

TABLE 1 | Prae-to-post es for muscle functional and morphok
Young males Older males

Baseline

CMJ EMG (mV)

VL MT jcm)

VL PA (deg)




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.
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Table 2
Comparison between Sarcopenia and Cachexia.

Sarcopenia

Weight =

Lean tissue

Fat tissue =

Appetite =

Cortisol =

Inflammatory disease Mo Yes

FPathway Does not lead to cachexia May lead to sarcopenia




Conclusion

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

« Cachexia Is a complex metabolic syndrome
assoclated with an underlying iliness that
cannot be fully reversed by the conventional
nutritional support
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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 s ¢ dysphagia

roda et al.

Robbins J, et al. The eHECISORINENSRESSISSURSWaloOWINg In older adults. J Am Geriatr Soc 2005.
Kuroda Y, et al. Relationship betweenthinnESSIancRSWaNOWARGNURCtION N Japanese older adults: implications for
sarcopenic dysphagia. J Am Geriatr Soc 2012



Research papers and scientific
presentations

e PubMed on 28 March e PubMed on 30 March
2018 2019
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Aged =65 years and older
and following commands

{
Not low Hand ?1'1].1' STIEI.IEI}.I {‘HS) HE< 26 kg/18 kg G<0.8 misec
and gait speed (GS)

{Low HS and/orLow GS

General muscle mass | piue o < rieat
LLow CC,DXA, and/or BIA
Swallowmng function
A Dysfunction
(Obvious causative disease
of dysphagia
TER {No

No sarcopenic dysphagia Swallowing muscle
strength

Not low

Normal

Tongue pressure < 20.0 kPa

Figure 1 Diagnostic algorithm for
sarcopenic dysphagia. CC, calf Not low or no measurement | Low

circumference; DXA, dual-energy X-ray Possible sarcopenicdysphagia | | Probable icdysphagi

absorptiometry; BIA, bioimpedance analysis.




Table 1 Consensus diagnostic criteria for sarcopenic dysphagia

1)  Presence of dysphagia.

Presence of generalized sarcopenia (generalized loss of
skeletal muscle mass and strength).

The results of imaging tests (computed tomography,
magnetic resonance imagmg, ultrasonography) are
consistent with a loss of swallowing muscle mass.

The causes of dysphagia are excluded except for sarcopenia.

The main cause of dysphagia 1s considered to be sarcopenia
(if other causes of dysphagia such as stroke, brain injury,
neuromuscular diseases, head and neck cancer, and
connectuve tissue diseases exist).

Defimite diagnosis: 1, 2, 3, 4

Probable diagnosss: 1, 2, 4

Possible diagnosis: 1, 2, 5
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The Type of Resistance Exercise Traimning Pro

Isometric RE A static contraction of muscle against external resistance without
change in its length or joint motion
Isotonic RE A dynamic exercise against resistance as a muscle lengthens or
shortens through the available range of motion
- Concentric contraction: an active muscle undergoes shortening  Contraction of biceps curl with fixed weight
while overcoming external resistance
- Eccentric contraction: an active muscle undergoes lengthening Extension of quadnceps during knee bend
while being overcome by an external resistance

An active exercise in which a muscle or group of muscles contracts  Fitness machines (. stationary bike, bench press machme,

against a controlled accommodating resistance that 15 1 _ bent-over row), dynamometer
a constant angular velocity

ERE. resistance exerc




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
eading to increase in the bone strength

mproves muscle and bone mass In
nostmenopausal women, middle-aged men, or
even the older population

— There are no data on the anti-fracture effect of RE




Mech Ageing Dey. 2019 Mar;172:9-15. doi: 10.1016/.mad.2015.12.001. Epub 2018 Dec 7.

Role of MicroRNA-141 in the Aging Musculoskeletal System: A Current Overview.

+ Author information

» 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
mMIRNA 200 family.

* Literature has shown that miIRNA 141 targets several genes known to be
critical for bone mesenchymal stem cell (BMSC) migration, differentiation,
and survival
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Secondary inflammatory Phenotypic aging Ei?rggmﬁatinn
Cartilage Biology NS bRy Bone biology
ZMPSTE24
TGF-b2

BMSC senescence
Wnt Signaling
Osteogenic differentiation




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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