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Catabolic Insult-Induced Protein-Energy Malnutrition
(Protein and Energy Production Abnormal)

» No adaptive responses activated
» Increase metabolic rate 35-40 kcal/kg/d

> Increase glucose production in excess of need Energy Depot
> Increase use of protein for fuel (glucose) Fat Fatty
» Inefficient use of fat for energy acid
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Senescence/

. Microbiota diversity
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Overnutrition
Sedentary lifestyle
Genetic susceptibility

t Anti-inflammation
f Antioxidants

4 Insulin sensitivity
£ Angiogenesis

4 Inflammation
£ Oxidative stress
4 Insulin resistance
4 Dysfunctional angiogenesis
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Uremic toxins

Dementia Meducmes
Poverty
[Loss of teeth, dentures \ i‘\mfe’ﬂa Impanred taste/smell ]
[ Mood disorders (depression, anxiety) ]

Nutrient losses into
i. Dialysate (protein, amino acids, vitamins, etc) Decreased food mtake

ii. Urine (protein) Clmlcally apparent superimposed ﬂlnesses]
Physical deconditioning Nonspecific causes of inflammation
(lack of exercise) \ due to ESRD, aging per se
[ Central nervous system dysfunction ] \ '-)[ Inflammation ]
Peripheral
[nervous system dysfunction ]"\) Oxidant stress ]4—

| Neuromuscular disorders | ——3»

Accelerated / impaired apoptosis ]

Combined

-« [ Carbonyl stress J

-

[Increased number of senescent cell ] e
| Impaired DNA repair |

Frailty & PEW

(PTH, glucagon, angiotensin Il
corticosteroids)

Increased catabolic hormones ]

Decreased cellular replenishment
by stem cells

\ [ Decreased anabolic hormones

[Reduced autophagy (IGF-I, 25(0OH)D3, 1,25(0H)2D3)

[ Genetic and epigenetic predisposition ]

Resistance to anabolic hormones
(insulin, GH, IGF-I)

Accumulation of chemically altered ﬂ \
proteins frailty and PEW Ulletabollc acldemla] [ Vitamin D Receptor down regulation ]
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Hunger

Master clock

Interfering factors

*  Macronutrient composition

ISIeep

*  Meal timing

Body
temperature

*  Physical activity

* Light exposure

Peripheral clocks
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Type 2 diabetes
Hypertension
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Cortisol
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Impaired \
physiological
function
- Cancer
-T2DM
- Cardiovascular
disorders

-Neurodegenerative

diseases
- Sarcopenia /

Healthy adult
muscle

( @
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Sarcopenia
adult muscle Adipose

tissue

By 2030, one in six
people around the
world will be 60 or
older.

Aging

Sarcopenia | (| fomsttosiow

=
at"?:" g-:Q o

Factors associated with sarcopenia
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