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B-lactoglobulin 35%

a~lactalbumin 12%
glycomacropeptide 12%
wmmmp Whey proteins  proteose peptone 12%
immunoglobulins 8%
serum albumin 5%
lactoferrin 1%
lactoperoxidase 0.5%
minor proteins 15%

as1-, as2-, B, x casein

J.Am College of Nutrition (2007). 26;(6): 7135-723S.
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Whey proteins

Wound healin
Promote bone growth g

Improved

Muscle strength cognitive function
Protease inhibitors Mood
Anticancer Hypolipidemic
Anti-oxidative Cholastercl lowering
Aging
Immunoregulatory Anti-hypertens|ve Anti-microbial

Anti-inflammatory

Insulinotropic-  Glycomacropeptide-no phanytalanine-
protein source for PELU patienis

Fig. 2. Whey proteins exhibit a diverse array of functional properties
that affect different biological processes and organ systems.

J.Am College of Nutrition (2007). 26;(6): 7135-723S.
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TABLE 3 Amino acid concentrations of various common dietary protein sources

Eszential amino acids, % Leucing, % Lysing, % Methionine, %
Source' total protein total protein total protein total protein
Plant sources
Spiruling® 4 85 57 0
Mycoprotein® 4 6.2 6.7 15
Lentil® 40 74 15 08
(winoa® 39 72 85 26
Black bean” 39 84 73 15
Maize” ki 122 28 71
Sy’ * 5 B2 - protein digestibility-corrected amino acid score
Pea® 7 T8 63 15
Rice” kil 82 kX:] 27
Oat® 3% 77 47 19
Hemp® 3 6.9 4.1 23
Potato® o 5z a7 17 TABLE 2 PDCAAS of common protein foods'
Wheat' 0 1] 28 13
Animal sources Source PDCAAS
Whey® 57 136 10.6 23
Wi I 10.9 86 27 Milk 1.00
Gasein® 18 102 8.1 27 Whey 1.00
Beef* 4 88 89 25 Fag 100
Eog® 4 85 71 30 Soy protein isolate 1.00
Cod™ L g1 88 30 Casein 100
Human muscle” 45 a4 87 22 Boef 092
Soy 0.91
Pea 067
Dat 0&7
Whole wheat 045

" The PDCAAS is a method sometimes used to assess the ability of a given protein
source 1o support skeletal muscle anabolism. This method factors in amino acid
contents and digestion kinetics. The PDCAASs of the various protein sources are
ranked from high to low, where a higher score suggests a greater ability to support
skeletal muscle anabolism. PDCAAS, Protein Digestibiity Corrected Amino Acid
Score. Data are from reference 45,

The J of Nutrition 2015.
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Figure 2. A life course approach to sarcopenia (31).
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World Rev Nutr Diet. 2013, 105, pp 179-189
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CNS signals
anorexia

Muscle
TNFa IL-6, IL-1 wasting

Systemic
inflammation )
Liver

metabolism
changes

Fat use and
depletion

Fig. 3. Pathophysiology and metabolism in the presence of a tumor: the mechanisms. The tumor itself releases inflammatory and other factors that affect the brain, muscle, liver,
and fat function. Brain — altered appetite signals from the CNS cause anorexia, resulting in reduced caloric intake; Muscle — an anabolic/catabolic imbalance leads to muscle
wasting, reducing muscle mass and strength, and increasing fatigue; Liver — in the liver, acute-phase protein production is stimulated, repressing drug clearance and raising the risk

for cancer treatment toxicity; Fat — energy stores in fat deposits are depleted as cytokines stimulate increased lipolysis and cause defective lipogenesis, a maladaptive and wasteful
response to low food intake. Abbreviations: central nervous svstem, CNS: IL. interleukin: TNF, tumor necrosis factor.

Clinical Nutrition 36 (2017) 1187e1196 |7IT'I']'7 (17T Qlany 3.'7'!}3.



Anorexia and limited food intake

Precachexia and cachexia
Sarcopenia

Anorexia is associated with
poor food intake by:

With cachexia, anorexia

= Altered CNS appetite and weight loss are :
signals with symptoms worsened by: Sarcopenia ensues as:
resulting from cancer or its » Body reserves are

» Catabolic drivers
(inflammatory cytokines)

hvsical liritati that further reduce nutrient | * Lean body mass, mostly
= Physical limitations to intake and increase muscle, is lost
food intake and use (mouth

ulcers, Gl obstruction)

treatments (nausea,
diarrhea, pain)

depleted

metabolic needs

Clinical Nutrition 36 (2017) 1187e1196 |7IT'I']'7 TAITAS qunw 3.'7'!}3.
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NYI5N2 N'"7V7 DIIA N2'aa ' (1N

GLP11GIP

(Glucose insulinotropic polypeptide,
Glucagon-like peptide)
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incretin hormone
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Am J clin Nutr 2004, 80; 1246-1253.



Glucagon-like peptide-1
Incretin — GIP -Glucose-dependent insulinotropic polypeptide

@l
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DPP-4
enzyme

inactivates
GLP-1

Lowering
of blood

DPFP-4 inhibitors {drugs) block DPP-4
and decrease glucose
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Figure |

Incremental blood glucose response after meals con-
taining either glucose alone (control), or glucose plus
either 5, 10 or 20 g of protein from GILP. Data are
expressed as Mean + SEM. * 20 g GILP meal significantly dif-
ferent from control, = 20 g GILP different from 5 g GILP and
control, = 20 g GILP different from all meals using GLM
AMNOWV A and adjusted for multiple pair-wise comparisons
with the Tukey-Kramer test (p < 0.001).
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protein
soy casein

Amino Acid

<

alanine
arginine
aspartic acid
cystine
glutamic acid
glycine
histidine *
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isoleucine *
leucine ¥
lysine *
methionine *
phenylalanine
3
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proline
serine
threonine *
tryptophan *
tyrosine
Valine*
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-
Digestible indispensable A I — Proei |
T Protein 2
amino acid score — DIAAS E o
é Leucine ‘threshold'
° ° E
Leucine stimulator to MPS 5
[ ] [ ] a
Muscle Protein Synthesis. g
Tahle 1. Nutritional Composition of Supplements®
Carbohydrate Whey Soy Time (min)
Energy (keal) 191 194 139 b
Carbohydrate (g) 452 225 245
Protein (g) 0.8 216 200
Fat (g) 0.8 1.9 1.3
Saturated fat (g) 03 L0 0.4 o
Caleium (mg) 201 189 214 c 'E
Tron (mg) 21 20 14 8 £
Phosphorus (mg) 4 114 213 E E
Sodivm (mg) 154 183 402 B
Magnesium (mg) 18 28 28 Qe
Potassium {mg) 55 164 78 =
Amino acid composition (mg)
Alanine — 1050 726
Arginine — Ly 1329
Aspartic acid — 2029 1835
Glutamic acid — 3519 3262
Glycing — 409 674 Protein 1 Protein 2 Protein 3
Histidine - 405 447 Fig. 1 Schematic showing the impact of proteins with differing
Isoleucine — 1174 770 . . -
} leucine contents on skeletal muscle fibre intracellular concentration
Leucine — 2211 1372 ) . : ) X
—TyE — TS TR of |lE'J.ICII‘|E' and subsequent stimulation of muscle protein synthesis
Phenylalanine _ 703 904 (MP5). The concept is that certain proteins with high leucine content
Proline — 1181 10 and digestibility would raise intracellular Leu concentration and bind
Serine — 1126 856 with Sestrin2 (see text for details) td Tgger actvaton of MPs of
Threonine - 1442 671 varying degrees (al. The resultant MPS response (shown as a percent
Tyrosine - 652 651 stimulation above resting) is shown in (b)
Waline — 1140 794 .

“Values are per serving (packet). Subjects consumed one packer per day.

Nutrition & Metabolism (2016) 13:64

Journal of the American College of Nutrition, Vol. 32, No. 2, 122-135 |_, I TI nl7 |_’| |7T q IJT\VJ 1I7 W:.
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