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Metabolic & Applied Physiology Lab

* Biomarkers: blood & saliva

 Studying the metabolic and biochemical
impact of stressors MAP_A//_LAB

Metabolic & Applied Physiology
* |n relation to cardiovascular disease (CVD) risk
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High Stress Tactical Occupations

Tactical Stressors
Combat
Load Carriage
SUSOPS
Sleep Loss
Hazardous Chemicals

Environmental Stressors
Hypothermia
Hypoxia
Heat Strain
Prolonged Wet Exposure
Difficult Terrain

Cognitive Stressors
Traumatic Event(s)
Family Friction
Decision-Making Overload
Sleep Loss
Poorly-Dosed Caffeine

Metabolic Stressors
Inadequate Energy Intake
Chronic Fatigue
Dehydration
Protein Loss
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J Cognitive Performance
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Tactical Stressors
Hand-to-Hand Self Defense*
Load Carriage
Disrupted Sleep
Hazardous Chemicals
Immediate Response Calls

™ Risk of Injury

Body Protein Loss
Environmental Stressors

J Physical Performance . o (R 3 Heat Strain
A S v . S X Prolonged Smoke Exposure
Wildland Terrain

Readiness
J Readines Structural Fire

Jeopardized Mission

Cognitive Stressors
Traumatic Event(s)
Family Friction
Decision-Making Overload

POTENTIALLY (RN Pooy Dosed Cafeine
FATAL MISTAKE AN i

Metabolic Stressors
Poor Diet
Lack of Physical Activity
Dehydration
High Obesity Rates
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Firefighter 4

SCBA “Air Tank”
35 Ibs

i

Forcible Entry Tools § |
) 25 Ibs -

Axe/Scabbard
8 |bs

4
Sl

™ Hose Bundle 100’
‘ 45 |bs
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Number & Types of Calls per Year

Year Total Fires Maedical Aid False Mutual Hazardous Other other
AET Aid Materials hazardous
conditions
2015 33,635,500 | 1,345,500 | 21,500,000 2,566,500 1,492,500 442,000 643,000 5,646,000
2016 35,320,000 | 1,342,000 | 22,750,500 2,622,000 1,515,000 425,000 684,500 5,981,000
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Oxidative Stress &
Increased CVD 3
Prevalence %

Psychological
Stress

Heat/ Chemical
Exposure
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Chronic, Excessive Exposure..

t SA (EPL NE) and HPA (Cortisol) Activity

PHYSICAL ACTIVITY - f Oxidative Stress OBESITY
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- T Risk of Cardiovascular Disease
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What 1s Oxidative Stress?
» 9
- &
i\ 1 Free radicals?
Cancer causing?
,' . Pre-mature aging?’
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Normal Cell Free Radicals Cell With
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Renal failure Stvia

Parkinson's disease

Multiple-organ
failure

Alzhelmer S
dlsease

Ischaemla
Heart failure X\ Atherosclerosis

Diabetes Cancer
Chronic bronchitis
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Nutritional Interventions

* Dietary carbohydrate restriction

* Intermittent fasting

MAPJ/fLAB * Dietary supplement use (antioxidant therapy)

* Curcumin
e Astaxanthin
* Exogenous ketone supplements

Metabolic & Applied Physiology
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In Firefighters: Performance, markers of
oxldative stress, inflammation & CVD risk

Time Restricted Eatin Carbohydrate Restriction

Jale ona rRes. 20 op 1,30(9). D=-2022. aor. 10. S .0000000000003860.
pub 2020 Oct 30. » J Strength Cond Res. 2020 Oct;34(10):2785-2792. doi: 10.15198/JSC.0000000000003749.

mpact of Time Restricted Feeding on Markers of A 28-Day Carbohydrate-Restricted Diet Improves
ardiometabolic Health and Oxidative Stress in

Resistance-Trained Firefighters .ark.ers of Cardiovascular Disease in Professional
Firefighters

unter S Waldman ' 2, JohnEric W Smith 2, John Lamberth 2, Brent J Fountain 3,

. . . . Richard J Bloomer 4, Matthew B Butawan 4, Matthew J McAllister °
ime Restricted Feeding Reduces Inflammation and

ortisol Response to a Firegrounds Test in

reng ona res. ZU19 DecC, r9284-3294. QoI 0. - 000000000000 a.
Professional Firefighters

A 28-Day Carbohydrate-Restricted Diet Improves

Markers of Cardiometabolic Health and Performance
mpact of Time Restricted Feeding on Fitness in Professional Firefighters

ariables in Professional Resistance Trained

irefighters Hunter S Waldman ! 2, JohnEric W Smith 2, John Lamberth 2, Brent J Fountain 3,

/] New VICH or 4

P J Occup Environ Med. 2027 Apr 1:63(4):

Andrew E Gonzalez ', Hunter S Waldman, Mark G Abel, Kevin W McCurdy, Matthew J McAllister
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Exercise Training

* Increased endogenous antioxidant
protection

W * Decreased susceptibility to
e - oxidative stress

r

e Reduced markers of CVD risk

TEXASy STATE TEXASvk STATE

TRANSLATIONAL HEALTH UNIVERSITY

RESEARCH CENTER




Randomized Controlled Tna trength Cond Res. 2022 Aug 1:36(8):2139-2146.
doi: 10.1519/JSC.0000000000003831. Epub 2020 Oct 1.

Acute Resistance Exercise Reduces Postprandial

Lipemia and Oxidative Stress in Resistance-Trainec
Men

Matthew J McAllister ', Kambri S Steadman !, Liliana | Renteria 7, Marcus J Case !

2 Dichard J Bloomer.2.Kevin W .M dy |

\atthew B .Butawan

tVEN ONE WORKOUT

Can attenuate metabolic stress from high calorie meal

I
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|s Regular Exercise Training In
Firefighters Cardioprotective?

Most Recent Study Examined Fitness
Metrics:

* Cardiorespiratory fitness

* Body composition

-

* Muscular endurance & strength

In relation to blood markers of oxidative stress,
inflammation, & CVD Risk
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irefighters with higher cardiorespiratory fitness
demonstrate lower markers of cardiovascular
isease risk
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N = 98 Professional Firefighters

* Ordinary least squares regression models

Major predictors, biomarkers of CVD Risk:

 High waist circumference
 Low cardiorespiratory fitness
* High blood triglyceride concentrations

Data In Press

Underscores the importance of maintaining high cardiorespiratory fitness in
firefighters

isk factors for cardiometabolic disease in
professional firefighters
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What About Stress
Markers?

t SA (EPL NE) and HPA (Cortisol) Activity

PHYSICAL ACTIVITY - OBESITY

l Brachial artery flow-mediated dilation

- T Risk of Cardiovascular Disease
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