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Whey Protein Concentrate;

WPC

Tdsaudszanm 30-80%
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Whey Protein Isolate;
WPI

-Tdsaudszanoe 90-95%
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wanlaauaz lviivoan

Altern Med Rev. 2004;9(2):136-56.

Whey Protein Hydrolysate;
WPH
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Sarcopenic Obesity

~ AGEING
SARCOPENIA \'“ﬁ
OBESITY
| | kn
Mﬂzglz :f'uzzs ng - —— Increase in abdominal fat
Cardiometabolic disease

Increased mortality
m====== | Increased physical disability

S Insulin resistance

Adiponectin

Iiﬁ
i
l Inflammation .
4 atio Increase in

Decline in physical activity Abdominal fat
¥ Energy expendi& /

A Insulin resistance
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Whey protein: The “"whey” forward for treatment of type 2

diabetes?
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Abstract

A cost-effective nutritional approach to improve post-
prandial glycaemia is attractive considering the rising
burden of diabetes throughout the world. Whey
protein, a by-product of the cheese-making process,
can be used to manipulate gut function in order to
slow gastric emptying and stimulate incretin hormone
secretion, thereby attenuating postprandial glycaemic
excursions. The function of the gastrointestinal tract
plays a pivotal role in glucose homeostasis, particularly
during the postprandial period, and this review will
discuss the mechanisms by which whey protein slows
gastric emptying and stimulates release of gut peptides,
including the incretins. Whey protein is also a rich source
of amino acids, and these can directly stimulate beta
cells to secrete insulin, which contributes to the reduction
in postprandial glycaemia. Appetite is suppressed with
consumption of whey, due to its effects on the gut-brain

avie and Hhae hinathalamioe Thara nranardtiae AF widhao



Whey Protein Can Reduce Postprandial Glycaemia

Whey protein

Suppresses appetite
Increases pylore A: The gut-brain axis
contractility oo = ) B: Direct effect of amino acid at hypothalamus
Slows gastric ( s T .
e‘“pty'oo |‘ ‘ i’J 4
- . k "
A Sxiwlotes (LJ/NR secrelion 2 Stimulates insulin secretion
B: Stimulates CCK/PYY secretion A: Incretin effect
G 7 Inhibits intestinal DPP-IV activity B: Direct effect amino acid on beta cell
D: ? Inhibits alpha-glucosidase activity o

Lowering of
postprandial glycaemia

World J Diabetes. 2015 Oct 25; 6(14): 1274-1284. *



\

Breakfast High In Whey
~ Protein Helps Folks
with Type 2 Diabetes

Jakubowicz D et al. 2017 J Nutr Biochem
r

7 ~
e Design: 12-week study; 56 type 2 diabetics; age 59 yr. Three

groups all with isocaloric diets w/ similar lunch and dinner,
but different breakfast: 1) 42 g protein, 28 g whey (WBdiet).
2) 42 g protein from many sources (PBdiet). 3) high-carb
breakfast, 17 g protein from many sources (CB diet).

Results: post-prandial AUC for glucose ‘by 19% (WBdiet)
and 12% (PB diet) compared to CB diet.

HbAlc l by 0.89% (WBdiet), 0.60% (PB diet) and 0.36% (CB
diet).

Body weight §16.7 Ibs in WBdiet, 13.4 Ibs PBdiet, 7.7 Ibs
CBdiet

Conclusion: higher protein intake good for type 2 diabetics. Protein
type matters (whey is excellent). Type 2 diabetics lose more weight
with higher protein intake.
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M51% Whey Protein ta33lunylvuaialn

Therapeutic Apheresis and Dialysis 2017; 21(5):485-492
doi: 10.1111/1744-9987.12552
@ 2017 Intermational Society for Apheresis, Japanese Society for Apheresis and Japanese Society for Dialysis Therapy

Does Whey Protein Supplementation Improve the Nutritional
Status in Hypoalbuminemic Peritoneal Dialysis Patients?

Kamal Hassan'>®

"Faculty of Medicine in the Galilee, Bar-Tlan University, Safed, and >Department of Nephrology and
Hypertension, Peritoneal Dialysis Unit - Galilee Medical Center, Nahariya, Israel

Abstract: Limited data are available regarding the effects was assessed using two measures: nPNA and lean tissue
) SSaTL AL 'l Ald 4TSS lllll' 21 ) l'l'lll" Al \ll" ‘ . (ARY !l'l ) ATRIFEER AR TE lllll;l,lh'
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30 g daily 2 of 5 patients had tumor regression
Results suggested an increase in
glutathione levels
in healthy cells and decreased
Cancer glutathione levels
in cancer cells

40 g daily 6 months 16/20 survivors at 6 months

Stage 4 malignancies Increased NK cell function

Used other natural Increased glutathione

therapies. Increased hemoglobin and hematocrit
Improved quality of life

Altern Med Rev. 2004:9(2):136-56. 38
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J Med Food 00 (0) 2018, 1-5
©) Mary Ann Liebert, Inc., and Korean Society of Food Science and Nutrition
DOI: 10.1089/jmf.2017.4080

Whey Protein Supplementation Improves Nutritional Status,
Glutathione Levels, and Immune Function in Cancer Patients:
A Randomized, Double-Blind Controlled Trial

Akkarach Bumrungpert; Patcharanee Pavadhgul! Pornpimon Nunthanawanich,
Anchalee Sirikanchanarod,! and Araya Adulbhan?

'Department of Nutrition, Faculty of Public Health, Mahidol University, Bangkok, Thailand.
’Department of Chemotherapy, National Cancer Institute, Bangkok, Thailand.

ABSTRACT Clinical side effects from medical therapy play an important role in causing malnutrition among cancer patients.
Whey protein isolates (WPIs) have the potential to improve the nutritional status of cancer patients. The present study determined
the effects of whey protein supplementation on nutritional status, glutathione (GSH) levels, immunity, and inflammatory markers

o = Y 4 = a Y
‘I’l1ﬂ1‘§ﬂﬂ‘lelWJE’I"U@Qﬂ]‘i‘iﬂﬂi%‘i’l"l‘l—!!?ﬂiﬂﬁﬂu (WPI) 1a3uno
Y] Vv AY o vy <
Mzlarinms szaungi Isleu nazszuuginunuludiheuzda

time-dependent increase in the intervention group (11.7%). Whey protein supplementation improved nutrition status scores in the
intervention group compared to the control. These data indicate that whey protein supplementation can increase GSH levels and
improve nutritional status and immunity in cancer patients undergoing chemotherapy. These results will facilitate implementation
of malnutrition risk prevention strategies and improve protein status, including immune function, during chemotherapy.

KEYWORDS: e albumin e cancer o glutathione o immunity e whey protein

39



CONCLUSION

« WPI supplementation can increase albumin,
GSH levels and improve nutritional status and

Immunity In cancer patients undergoing
chemotherapy

* These results will facilitate implementation of
malnutrition risk prevention strategies

40



Abstract

In recent years, whey proteins (WP) have attracted increasing attention in health
and disease for their bioactive functions. The aim of this study was to evaluate the
benefit of WP isolate (WPI) supplementation in addition to nutritional counseling
in malnourished advanced cancer patients undergoing chemotherapy (CT). In a sin-
gle-center, randomized, pragmatic, and parallel-group controlled trial (Clinical Trials.
gov: NCT02065726), 166 malnourished advanced cancer patients with mixed tumor
entities candidate to or undergoing CT were randomly assigned to receive nutritional
counseling with (N = 82) or without (N = 84) WPI supplementation (20 g/d) for
3 months. The primary endpoint was the change in phase angle (PhA). Secondary
endpoints included changes in standardized PhA (SPA), fat-free mass index (FEMI),
body weight, muscle strength, and CT toxicity (CTCAE 4.0 events). In patients with

the primary endpoint assessed (modified intention-to-treat population), counseling
plus WPI (N = 66) resulted in improved PhA compared to nutritional counseling
alone (N = 69): mean difference, 0.48° (95% CI, 0.05 to 0.90) (P = .027). WPI
supplementation also resulted in improved SPA (P = .021), FEMI (P = .041), body
weight (P = .023), muscle strength (P < .001), and in a reduced risk of CT toxicity
(risk difference, —9.8% [95% CI, —16.9 to —2.6]; P = .009), particularly of severe
(grade > 3) events (risk difference, —30.4% [95% CI, —44.4 to —16.5]; P = .001). In

dicine _  WILEY

ce WPI
ng 20 n3u

A
3 1nou
cello! |

ico® |

a Grugnetti'® |

malnourished advanced cancer patients undergoing CT, receiving nutritional coun-
seling, a 3-month supplementation with WPI resulted in improved body composi-

tion, muscle strength, body weight, and reduced CT toxicity. Further trials, aimed at

verifying the efficacy of this nutritional intervention on mid- and long-term primary

clinical endpoints in newly diagnosed specific cancer types, are warranted.

KEYWORDS

cancer, malnutrition, nutritional counseling, whey proteins
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Original article

Effect of whey protein supplementation combined with resistance
training on body composition, muscular strength, functional capacity,
and plasma-metabolism biomarkers in older women with sarcopenic
obesity: A randomized, double-blind, placebo-controlled trial

Hellen C.G. Nabuco *" ", Crisieli M. Tomeleri >, Rodrigo R. Fernandes ®,

Paulo Sugihara Junior °, Edilaine F. Cavalcante ®, Paolo M. Cunha ", Melissa Antunes ",
Joao Pedro Nunes ", Danielle Venturini “, Décio S. Barbosa “, Roberto Carlos Burini °,
Analiza M. Silva ', Luis B. Sardinha ', Edilson S. Cyrino "

@ Federal Institute of Science and Technology of Mato Grosse, Highway BR-364, Kim 329, Cuiaba, MT 78106-970, Brazil

P Metabolism, Nutrition, and Exercise Laboratory, Physical Education and Sport Center, Londrina State University, Highway Celso Garcia Cid, Londrina,
Parand 86057-970, Brazil

< Faculty of Physical Education, University of Campinas, Erico Verissimo Avenue, Campinas, Sao Paulo 13083-970, Brazil

9 Clinical Analyses Laboratory, Londrina State University, Highway Celso Garcia Cid, Londrina, Parand 86057-970, Brazil

¢ Exercise and Nutrition Metabolism Center, Department of Public Health, Botucatu School of Medicine, UNESP, Botucatu, Sao Paulo 18618-687, Brazil

" Exercise and Health Laboratory, CIPER, Faculdade de Motricidade Humana, Universidade de Lisboa, Estrada da Costa, Cruz Quebrada, Dafundo 1499-002,
Portugal

ARTICLE INFO SUMMARY

Article history: Backgrounds & aims: Obesity and sarcopenia are independent illnesses associated with contemporary

Received 9 November 2018 dietary and physical activity behaviors, aggravated by aging. Their coexistence is termed sarcopenic

Accepted 25 April 2019 obesity (SO). Hence, increasing protein intake and resistance training (RT) are interventions that could
counteract these illnesses. The objective of this investigation was to analyze the effects of whey protein

Kﬁ‘yWOI‘ﬁ'Sf (WP) supplementation associated with RT on body composition, muscular strength, functional capacity,

Sarc:ipema and plasma-metabolism biomarkers in older women with SO.

ﬁ'f[z‘i[: intake Methods: Twenty six sarcopenic (appendicular lean soft tissue ALST < 15.02 kg) obese (body fat

L6 mass > 35%) older women were randomly assigned to receive daily, either 35 g of WP (WP group) or

Lean tissue placebo (PLA group), combined with supervised RT (8 exercises, 3 x 8—12 rep, 3 times a week), during a

12-week protocol. Blood samples, blood pressure, dietary intake, functional capacity tests, the one
repetition maximum (1RM) test, and body composition were assessed before and after the intervention
period. Two-way analysis of variance for repeated measures was applied for comparisons.
Results: The WP group presented greater (P < 0.05) increases in ALST (WP = 6.0% vs. PLA = 2.5%) and
decreases in (P < 0.05) total (—3.3% vs. —0.3%) and trunk fat mass (WP = —5.1% vs. PLA = —1.1) and IL-6
(WP = —34,6% vs, PLA = 9.,3%) compared with the PLA group. Both groups demonstrated improved
(P < 0.05) scores for muscular strength, waist—hip ratio, functional capacity, and other plasma-
metabolism biomarkers without significant differences between conditions.
Conclusion: Whey protein combined with RT increased ALST, and decreased total and trunk fat mass,
improving sarcopenia and decreasing SO in older women, with a limited impact on inflammation.
Registered under ClinicalTrials.gov Identifier n° NCT03752359.

© 2019 European Society for Clinical Nutrition and Metabolism. Published by Elsevier Ltd. All rights

reserved.
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