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Protein has changed its image

A Key Aspect of Aging

« “Skeletal muscle mass and function are progressively lost with age, a
condition referred to as sarcopenia. By the age of 60, many older adults
begin to be affected by muscle loss. There is a link between decreased
muscle mass and strength and adverse health outcomes such as obesity,
diabetes and cardiovascular disease.”

« Causes of sarcopenia include poor nutrition, diminished responsiveness to
the normal anabolic effect from hormones and/or nutrients, and a
sedentary lifestyle.

* The etiology of sarcopenia includes malnutrition, increased inflammatory
cytokine production, oxidative stress, hormone reduction (e.g., growth
hormone and testosterone), and decreased physical activity




The Secret to Healthy-Aging Is......

« “Resistance exercise and consumption of increased dietary protein
and/or essential amino acids (EAAs) are the two most potent and safe
methods to counteract the loss of muscle mass and strength
experienced in aging”

Protein Metabolism

Muscle mass depends on the balance between protein loss and gain
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NET Protein Balance Response to Nutrition and
Exercise

= Exercise is essentially catabolic;
energy is required for work

= Recovery is essentially anabolic;
energy and rest is required to
repair, rebuild, and maintain
muscle and body protein

Nutrients — primarily protein — need
to be consumed to achieve an
anabolic state, a positive NET
balance
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Protein Turnover
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Protein
Synthesis
Changes
with age

Skeletal muscle protein turnover balance between protein synthesis and breakdown in skeletal muscle
Switches from negative (-] net balance in the fasted (postabsorptive) state to positive (+) following AA
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Anabolic Resistance » with aging
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Protein metabolism in older people
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Especially for
Recovery

Myofibrillar FSRs during
recovery from resistance-type
exercise in response to 0, 10,
20, and 40 g protein in

younger and older adults.
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Healthy Aging: Recommendations from
International Expert Groups Call for Higher
Protein Intakes in Older Adults
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How much protein can the body use in a
single meal for muscle-building?

“to maximize anabolism one should consume protein at a target intake of
0.4 g/kg/meal across a minimum of four meals in order to reach a minimum
of 1.6 g/kg/day. Using the upper daily intake of 2.2 g/kg/day reported in the
literature spread out over the same four meals would necessitate a
maximum of 0.55 g/kg/meal”.

Ingestion of more than 30 g of protein in a test meal does not further
stimulate muscle protein synthesis

Schoenfeld B3; Aragon AA. How much protein can Journal of the
International Society of Sports Nutrition, 2018. 15:10
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Even Distribution of Protein Throughout the Day’s Meals
and Snacks can Maximize Anabolic Response Specific to
Protein Utilization by the Body

Maximum protein synthesis

Breakfast Lunch Dinner Breakfast Lunch Dinner

Paddon-Jones and Rasmussen, Curr Opin Clin Nutr Metab Care, 2009
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The recommendations focus on total protein ........ Only Essential
Amino Acids Needed to Achieve a Positive NET Balance

MAA =
6g mixed amino acids

EAA=
6g essential amino acids

MAA +CHO =
6g mixed amino acids

+ 35g carbohydrate

EAA+CHO = > -
6g essential amino acids
+ 35g carbohydrate

Borsheim E et al, Am 1 Physol Endocrinol Metob. 2002
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T Especially in older adults —‘
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Comparison of Protein Quality According to Its Source
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Savino P, Knowledge of in Enteral Nutrition Formulas Can Make a Difference in Nutrition
in Clinical Practice 2017, 33(4).
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Essential Amino Acid Density

Caloric Density Nutrient Density
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Essential Amino Acid Density
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Small amount of dietary EAA intake efficiently
increases MPS in older adults.

« Dietary EAA intake (7.5 g of EAA, twice a day) for 12 weeks
significantly increased lean body mass in healthy older women (Dillon
2009).

« Dietary EAA intake as small as 3 g stimulated MPS to a similar extent
as 20 g of whey protein in older adults (Bukhari 2015).

« When older subjects were given either an EAA mixture (15 g) or a
whey protein supplement (13.6 g) after an overnight fast, subjects
consuming the EAA mixture had higher mixed muscle fractional
synthetic rate (Paddon-Jones, et al 2006)
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Metabolic dysfunction in aging can be
ameliorated by free EAAs, through improvements
in muscle mass.”

’\/I usc | e To see functional benefits, such as improved
i muscle function, glycemic regulation and
FU nction mitochondrial function. Leucine may be more
important in older adults than in young
individuals”.

(Baum J1, Wolfe RR. The Link between Dietary Protein Intake, Skeletal Muscle Function and Health in
Older Adults. He 2015, 3, 529-543; doi:10.
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Why EAAs are beneficial compared to whey

* “The greater stimulatory effect of EAAs is due in part to their greater
and more rapid availability in plasma following intake, as compared to
an intact protein, due to the more rapid and complete absorption of
EAAs in the free form”

* Less calories

* Less increase in satiety

« Consumption of an EAA composition also stimulates the utilization of
endogenous NEAAs, which may reduce the metabolic burden on the

liver and kidneys. poeraizoz
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Small amounts of essential amino
Essential amino acids are key acids improve muscle mass and
muscle function

Conclusions
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A Special Thanks

Two renowned protein researchers who never got to age

Dr. Kevin Tipton
1951102022 Dr. Douglas Paddon-Jones
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