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Research Focus: ASU-NCRC HPL

|
| } Nutrition & lifestyle
countermeasures

to:
1. exercise- (ACUTE)
2. obesity- (CHRONIC)
induced:
" Immune
dysfunction
= inflammation
= oxidative stress
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Scientific Discovery Philosophy

v'Double-blinded, placebo
controlled research
designs.

v'Collaboration.

v'Use of advanced
technologies (metabolomics,
genomics, proteomics,
biopsies, ultrasound, metabolic
chamber)
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Stress
Biomarkers:

Elevated stress hormones,
oxidative stress, tissue
\ damage, inflammation

(o]

Metabolomics:

Extensive and sustained
shifts in lipid and Kreb
Cycle metabolites

Innate Immune
System:

Dysfunction, activation
of NK cells, neutrophils,

{ r Physiological

Stress from
Prolonged and
Intensive

Exercise
4

macrophages o

—
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Proteomics:

Large-fold increases in
proteins related to
inflammation and

phagocyte migration

4

OH

Lipidomics: w

Large-fold increases in
PUFA-lipid mediators




Relationship Between Exercise Workload and Immune Response, and Immunonutrition Support

MARATHON-TYPE EXERCISE / ;

Immune
dysfunction

Oxidative stress

Inflammation




METABOLOMICS ]
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OPLS-DA score scatter plot, 20 cyclists,
pre-post ratios, 75 km cycling
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Nutrients 2017, 9, 513; d0i:10.3390/nu9050513
J Proteome Res 2015 Dec 4;14(12):5367-77



Nieman, Gillitt, et al. PLoS One,
2018, in press
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COX-2

MmRNA
Reduction in COX-2 mRNA
3.5- expression with banana intake,
' post 75-km cycling
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Nieman, Gillitt, et al. PLoS One,
2018, in press
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How COX-2 Inhibitors Work

PAIN RELIEF: 1 CGO0X-2 is an enzyme that is activated at sites of injury. 2 CO0X-2 inhibitors are drugs designed to block
It manutactures hormone-like substances called prostaglandins, which the activity of the COX-2 enzyme and relieve
trigger painful inflammation pain

Prostaglandins

Banana
carbohydrates
supports
performance, ’ [,g_;'_.,f'°feg "
decreases :
inflammation
and moderates

physiological , Nieman, Gilt, et al. PLoS One,
stress . 2018, in press




Beer W 22
Yellow onion W 22
oroccoi [ 3 Top 40 Foods for Polyphenols
Extra virgin olive oil [l 33 - - -
Potato I 36 (mg in a typical serving)
e 22 European Journal of Clinical Nutrition (2010) 64, S112-S120
Soy tofu I 54
Peach I 59
Prune I 62
Pecan nut [ 69
Spinach 1 70
Pure blood orange juice N 71
Pure grapefruit juice N 79
Black olives | 35
Blacktea | 90
Black grape N 91
Pure pomegranate juice I 99
Red onion | °°
Red wine I
Red chicory I 131 ~
Hazelnut 1N 133 #
Whole grain rye bread I 146
Apple NG 149
Pure apple juice NG 163
Greentea N 173
Chestnut GGG 230

Dark chocolate

Red raspberry
Plum

Blackberry
Strawberry

Sweet cherry
Lowbush blueberry
Coffee

Globe artichoke heads
Highbush blueberry
Blackcurrant

Black Chokeberry
Black elderberry
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Nutrients 2017, 9, 513; doi:10.3390/nu9050513



J. Nutr. 2013, 143, 1445-1450 Am. J. Clin. Nutr. 2015, 101, 1012-1020.
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BMJ 2016, 352, 117-124.

J oxidative
stress

Adv. Nutr. 2016, 7, 488-497 Am. J. Clin. Nutr. 2015, 102, 172-181

Sources: Nieman DC. Nutrients. 2017 May 18;9(5); Nutrients 2016, 8, 636.
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A
UNC-Chapel Hill, Nutrition
Research Institute,
Metabolic Chamber

A 45-Minute Vigorous Exercise Bout Increases Metabolic Rate for 14 Hours.
Med Sci Sports Exerc. 2011 Sep;43(9):1643-8.
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Kilocalories/minute
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45 min vigorous, sweat producing,
exercise: 5191461 kcal

Breakfast
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12pm 4pm  6pm

10pm

2am

Time of Day


http://images.google.com/imgres?imgurl=http://www.med.unc.edu/toxicology/student_tamaratal_files/unc-logo.gif&imgrefurl=http://www.med.unc.edu/toxicology/student_tamaratal.htm&h=190&w=240&sz=5&tbnid=00oKefrNRs1mMM:&tbnh=87&tbnw=110&prev=/images?q=unc+logo&um=1&start=1&sa=X&oi=images&ct=image&cd=1
http://images.google.com/imgres?imgurl=http://www.med.unc.edu/toxicology/student_tamaratal_files/unc-logo.gif&imgrefurl=http://www.med.unc.edu/toxicology/student_tamaratal.htm&h=190&w=240&sz=5&tbnid=00oKefrNRs1mMM:&tbnh=87&tbnw=110&prev=/images?q=unc+logo&um=1&start=1&sa=X&oi=images&ct=image&cd=1

ASU-North Carolina Research Campus
Human Performance Lab

RICSI".;\ RCH
CAMPUS

Health Sciences

APPALACHIAN ST E UNIVERSITY



