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Nutrition and Fraillty

« Targeting muscle in elderly patients
« Anabolic resistance to nutrients

* Synergistical strategies



Nutrition and Fraillty

« Targeting muscle in elderly patients



Impact of muscle loss In health and disease
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Impact of muscle improvement of global health
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Impact of muscle improvement on mortality

 Adeclinein walking speed of 0.1 m/s within 1 year
Increased the subsequent 5-year mortality rate
(Perera S, J Gerontol 2005)

* Improvement in usual walking speed predicts a
substantial reduction in mortality

(Hardy S, JAGS 2007)

=» Physical performance (walking speed) is a strong
predictor of morbidity and mortality like other
predictivetesting (blood pressure, glycemia,
cholesterol)
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REPORT
Sarcopenia: European consensus on definition
and diagnosis

Report of the European Working Group on Sarcopenia in Older People
ALFONSO |. CRUZ-JENTOFT', JEAN PIERRE BAEYENS?, JURGEN M. BAUER?, YVES BOIRIE®,
ToMMY CEDERHOLM®, FRANCESCO LANDI®, FINBARR C. MARTIN, JEAN-PIERRE MICHEL®,

YVES ROLLAND®, STE PHANE M. SCHNEIDER'™, Eva TOPRINKOVA'', MAURITS VANDEWOUDE'?,
MAURO ZAMBONI"

— Low muscle mass

+ one of the two components:
— Low muscle strength
— Low physical performance

Cruz-Jentoft AJ, Report of the European Working Group on
Sarcopeniain Older People, Age & Ageing 2010



Nutrition and Fraillty

« Anabolic resistance to nutrients



Impaired anabolic response
to meal intake during aging
(postprandial defect?)
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Impaired anabolic response
to meal intake during aging

Defect in the regulation
of mMTOR signaling pathway
by amino acids
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Muscle loss situations
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Nutritional modulation of
muscle anabolic threshold



Improving muscle sensitivity to anabolic factors?
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Mixed muscle protein FSR

(%h)

Dietary omega-3 fatty acid supplementation increases the rate of
muscle protein synthesis in older adults: a randomized controlled trial'™
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Muscle protein synthesis of old rats fed a control diet,
a high-oleate diet or a high-palmitate diet
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New mechanisms of muscle anabolic resistance?
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New mechanism of muscle anabolic
resistance: lipotoxicity
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Response to high-fat feeding of muscle mixed
and mitochondrial protein synthesis
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A double muscle anabolic resistance due to
lipotoxicity
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Modulators of muscle anabolic resistance
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1,25(0OH),-vitamin D3 combined to anabolic factors
Increases protein synthesis and stimulates anabolic
signals in differentiated C2C12 skeletal muscle cells
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Muscle loss situations

Other mechanisms?
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Control

SNP

Pharmacological Vasodilation Improves
Insulin-Stimulated Muscle Protein Anabolism but Not

Glucose Utilization in Older Adults

Kyle L. Timmerman,' Jessica L. Lee,' Satoshi Fujita," Shaheen Dhanani," Hans C. Dreyer,**
Christopher S. Fry,* Micah J. Drummond,* Melinda Sheffield-Moore,!-* Blake B. Rasmussen,!*4

and Elena Volpi'*
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Nutritional
interactions
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Temporal changes in anabolic threshold?

Anabolic Inflammation
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- Increased availability of anabolic stimulators

Anabolic
stimulators

t .
Anabolic
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Meal 4

How ?

« Actingonthe dietand the determinants of digestion rate
« Modulating splanchnic metabolism in physiopathological situations



Acting on the diet and the determinants
of postprandial protein utilization

* Increase protein intake?

« Specific AA supplementation?



Acting on the diet and the determinants
of postprandial protein utilization

* Improve AA bioavailability:

— Changethedistribution of protein intake?
— Useproteins of different digestion rate?



Protein pulse-feeding ingestion pattern (chrononutrition)

Spread-feeding Pulse-feeding Pulse feeding=
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Arnal et al. AJCN 1999-2002
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Boirie et al., PNAS 1997, Remond et al., Am. J. Clin. Nutr. 2007
Pennings B, Am J Clin Nutr 2011



Temporal changes in postprandial muscle anabolic
response to meal intake: reaching the threshold
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* Synergistical strategies



Hormones Exercise Nutrition
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Physical exercise potentiates the
anabolic impact of amino acid
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409 of protein maximally stimulate protein synthesis
In elderly subjects after resistance exercise
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Effects of Exercise and Amino Acid Supplementation on Body
Composition and Physical Function in Community-Dwelling

Elderly Japanese Sarcopenic Women: A Randomized Controlled
Trial

Hun Kyung Kim, PhD,” Takao Suzuki, MD, PhD,” Kyoko Saito, PhD,” Hideyo Yoshida, MD,
PhD,” Hisamine Kobayashi, DVM,” Hiroyuki Kato, MS,” and Miwa Katayama, DVM?

Kim KH, JAGS 2012

Original Study

Protein Supplementation Improves Physical Performance in Frail Elderly People:
A Randomized, Double-Blind, Placebo-Controlled Trial

Original Study

Protein Supplementation Increases Muscle Mass Gain During Prolonged
Resistance-Type Exercise Training in Frail Elderly People: A Randomized,
Double-Blind, Placebo-Controlled Trial

Michael Tieland Msc®®* Marlou L. Dirks MSc¢, Nikita van der Zwaluw MScP, Lex B. Verdijk PhD <,
Ondine van de Rest PhD?®, Lisette C.P.G.M. de Groot PhD*P®, Luc J.C. van Loon PhD *¢

Tieland M, JAMDA 2012



Muscle anabolic response according to
protein intake and exercise in older subjects
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Boirie Y, J Am Med Dir Ass 2013 (in press)



Look for the best synergistical
modulation of muscle protein anabolism
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