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Objectives

* The Scientists, the Coaches, and the Athletes
* Background on Fitness and Health

* Exercise the Magic Pill?

* What is Aerobic and Zone 2

* What About Lactate?

* The Difference in the MetS patients

* Practical Strategies

All original articles can be downloaded at
www.tinyurl.com/lowcarbathletics



http://www.tinyurl.com/lowcarbathletics

How do we do science and medicine ?

Formula One car Well performing car

Sedentary car Broken down car



Who are we comparing people to ?

Elite athlete recreational athlete- YOU

otherwise well couch potato -CONTROL metabolic disease



Studying Near Perfect Physiology

*\WWhat have scientists,coaches, and athletes
learned about optimum physiology and the
training process ?

*Why does it work ?

*how can we apply this to ourselves and our
patients?



Dr. Tim Noakes

Thanks for
your courage
and
inspiration






Dr. Peter Snell
3X Gold Medalist
Pupil of Arthur Lydiard
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W0 ways to recruit fast twitch
muscle fibers

‘resentation by Peter Snell, Ph D
miversity ol Texas Southwestern
Acdical Center Sept 10, 2011




» Peter Snell finished his doctorate degree, he gave a lecture at
Auckland University and his opening line went like this: "l have just
spent 20 years studylnF and testing all sorts of human _
Performance data and literature and have come to the conclusion

hat all | have reallwroyen is the correctness of the Lydiard
Training methods. We still do not know how Arthur new it all that

proved so successful and so right."


http://naturalrunningcenter.com/wp-content/uploads/2011/09/Screen-shot-2011-09-14-at-6.00.58-PM.png

Queenstown NZ April 2019
Dr Keith Livingston (12 yrs remission Glioblastoma)
Olympic Medalists Rod Dixon and Lorraine Moller
Sharing the Lydiard principles with the next gen




Acid or Alkali? Why does it matter?

ACIDOSIS
Disrupts normal biochemistry
Vinegar N _ * Disrupts neuro-motor function
Very Acidic Environment * Disrupts cell membranes

e Disrupts fat metabolism

* Disrupts carbohydrate metabolism
e Disrupts alactic metabolism

e (Causes inflammation

Milk
Mildly Alkali Environment

* Benefits whole-body health
e Anti-inflammatory

Mildly Alkali Environment

Acid or Alkali? Why does it matter?



The Wisdom of Dr. Phil Maffetone















“In a society strongly emphasizing health, well-being and
physical performance, it is an unfortunate contradiction
that illness, injury and disease are now the norm.”

Maffetone and Laursen Sports Medicine - Open (2016) 2:24 Wal] _
DOI 10.1186/540798-016-0048-x 5 PO rts Medicine - O pen

CURRENT OPINION Open Access

Athletes: Fit but Unhealthy?
Philip B. Maffetone' and Paul B. Laursen®?"

Abstract

While the words “fit” and “healthy” are often used synonymously in everyday language, the terms have entirely
separate meanings. Fitness describes the ability to perform a given exercise task, and health explains a person’s
state of well-being, where physiological systems work in harmony. Although we typically view athletes as fit and
healthy, they often are not. The global term we place on unhealthy athletes is the overtraining syndrome. In this
current opinion, we propose that two primary drivers may contribute to the development of the overtraining
syndrome, namely high training intensity and the modern-day highly processed, high glycemic diet. Both factors
elicit a sympathetic response through the hypothalamic-pituitary-adrenal axis, in turn driving systemic reactive
oxygen species production, inflammation, and a metabolic substrate imbalance towards carbohydrate and away
from fat oxidation manife<tina in an arrav of svmpotome often labeled ac< the overtrainina svndrome Lltimately




Dr. Phil Maffetone
Fit But Unhealthy

Training and Eating Paradigm

Neural, Inflammatory, i : H
: . : - H | d
| rmona s | nlarnaton
Metabolic substrate imbalance
Reduced fat & increased CHO axidation
\Z

Maffetone and Laursen Sports Medicine - Open (2016)2:24



Veronique Billat PhD
https://www.researchgate.net/profile/Veronique-Billat












Dr Stephen Seiler  80/20 principle

https://www.researchgate.net/profile/Stephen-Seiler



Polarized Training






Annual intensity distribution of 12 Olympic/
World champions- XC skiing
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Espen Tennessen, @ystein Sylta, Thomas A. Haugen, Erlend Hem, Ida S. Svendsen, Stephen Seiler
The Road to Gold: Training and Peaking Characteristics in the Year Prior to a Gold Medal Endurance Performance. PLOS
One July 14, 2014 DOI: 10.1371/journal pone 0101796









Health First!!






Dr George Brooks and Inigo San Millan






https://news.cuanschutz.edu/news-stories/the-science-of-super-athletes



https://news.cuanschutz.edu/news-stories/defining-physiologys-upper-
limits-and-again-winning-the-tour-de-france






ORIGINAL RESEARCH article

Front. Nutr., 04 March 2022 This article is part of the Research Topic
Sec. Nutrition and Metabolism Metabolic Flexibility
https://doi.org/10.3389/fnut.2022.809485 View all 8 Articles >

Chronic Lactate Exposure Decreases
Mitochondrial Function by Inhibition of Fatty

ﬁ

Acid Uptake and Cardiolipin Alterations In
Neonatal Rat Cardiomyocytes

* IRigo San-Millan®23"7, Genevieve C. Sparagna®, Hailey L. Chapman?, Valerie L.

Warkins®, Kathryn C. Chatfield®, Sydney R. Shuff?, Janel L. Martinez? and George
A. Brooks®



Metabolomics in Elite Professional Cyclists

Metabolic Signatures of Performance in Elite World Tour Professional
Cyclists

Travis Nemkovl*, Francesca Cendali', Davide Stefanoni', Janel L. Martinez” Kirk C. Hansen',
Iiiigo San-Millan®?, Angelo D’Alessandro’’







Dr Dan Plews
Athlete/Coach/Physiologist/Researcher
www.endureig.com



* Factors known to influence the RER during exercise, such as exercise duration
and intensit?/, age, sex, fitness level, muscle glycogen, and daily dietary intake,
together only explain ~ 60% of the variation in RER during exercise, and habitual
dietary intake has a larger influence on RER than carbohydrate ingested during

exercise

* Future studies should also investigate other potential predictors of RER including
the lactate/ ventilatory thresholds, training age, genetic markers, and markers
of blood glucose and insulin sensitivity






European Fournal of Sport Science, 2014

Rethinking fat as a fuel for endurance exercise

Western States 100 mile
course record

American record for running
100 miles (11:47:21)

American 24-hr distance
record (172.5 miles)

Tim Olsen

Zach Bitter

Mike Morton






The Coaches- Arthur Lydiard

“Champions are everywhere; you
just have to train them correctly.”



The Founder of the Jogging Boom
and Fitness for the Masses

President, Auckland Joggers Club 1962-2004



The first man to get Cardiac
Patients Running

Andy

Steadman,
76 yts,
3 coronaries

“the heart’s just another muscle which needs to get fit with exercise”



The Man who Inspired Bill Bowerman

Who at 50, couldn’t keep up with the
Lydiard-trained coronary patients



“If you have a body you are an athlete”....

Bill Bowerman, Legendary Oregon Coach and co-founder of Nike
Invented Jogging for the masses



THE ATHLETES

Arnulfo Quimare- Training?? What is that?
“When we run and dance we give thanks to God.”

2016 Boston Marathon



“The more | did the harder running the more it was
essential to do the easier running”



Lorraine Moller and Rod Dixon
Trained under Lydiard



Fat Adapted Athletes- Why Do It?
Can Takes Months Even Years
Tim Olsen and Mark Allen



...... He is an advocate now of a ketogenic diet, emphasizing the intake of

healthy fats over carb levels as low as 5 percent of total calories.
https:.//www.triathlete.com/nutrition/the-greatest-nutrition-lessons-of-dave-

scotts-career/



https://www.triathlete.com/nutrition/the-greatest-nutrition-lessons-of-dave-scotts-career/

Camille Heron owns about every ultra WR now
Broken runner and early adopter of Maffetone

(and minimal shoes- https://naturalrunningcenter.com/2012/02/02/minimalist-
average-runner-elite-marathoner-237/



Mar 19 2019



Three-time Tour de France winner Chris Froome lost 8kg of bodyfat on a low-carb,
healthy fat diet; he only eats higher levels of carbohydrate before days where he is
expected to perform at very high work outputs.

By following a low-carbohydrate, moderate protein, healthy fat diet for several months,
until the body gets efficient at accessing its abundant fat stores.



Studying Elite Humans- Eliud Kipchoge
“I still want to be smiling when | finish The workout “



22



/ach Bitter

* American Zach Bitter crushed
the 100-mile world record in
August 2019, with a time
of 11hr 19m 13s, beating
the previous mark by almost 10
minutes, on a ‘carnivore diet,
restricted to eating only animal
products (just like the Masaii
warriors have done for
centuries)



Dr Amanda Stevens



International Journal of

Sports Science
Case study & Coaohlng

International Journal of Sports Science
& Coaching
2017, Vol. 12(4) 514-519

Reductions in training load and © The Author(s) 2017

Reprints and permissions:

d ietary Carbo hYd rates h e I p re sto re sagepub.co.uk/journalsPermissions.nav

DOI: 10.1177/1747954117717873

h ea.lt h a,n d i m p rove pe rfo rm an Ce journals.sagepub.com/home/spo
: . ®SAGE
in an lronman triathlete

Philip B Maffetone' and Paul B Laursen®’

Abstract

While most endurance athletes and coaches recommend higher training loads and high-carbohydrate low-fat diets, some
studies report benefits of lower intensity training for performance improvements and a low-carbohydrate high-fat eating
plan. We present the case of a 38-year-old female professional/elite Ironman triathlete who presented with decreased
performances, alongside severe gastrointestinal distress, excess fatigue, and severe daytime hunger. Training load was
reduced from 30 to 18 h before a gradual increase to 24 h. Dietary recommendations included reducing carbohydrate
and increasing dietary fat intake. Over a six-week period, daily carbohydrate content was gradually decreased from
73% (475 g) to 12% (78 g) of total calories, while fat content increased from 14% (40 g) to 75% (217 g), and protein levels
remained constant at 13% (85 g). Within two months, the athlete reported increased perception of daily energy during
and between training sessions, less perceived hunger and fatigue, and reduced need for daytime naps. Cycling power
output increased by 20 W and run pace increased (12—15skm™') at the same training heart rate (14| beat min~'), and
with the exception of water, nutrition was no longer required during long duration training (~4h). Race calories
consumed were reduced from ~400kcalh~' in previous years to ~175, 145, and 130 kcal h~' over the course of the

ozt Ahrava s reeers mnvrerer s QB arevd | e e ey e m S o Ry s R | traasam mremerava | v e~vrmnare. o] v o~ e reesy mmv s oSS




Nils Van der Poel's overarching training principle is to develop a
strong aerobic base before anything else. This allows him to
“perform more high-intensity work than ever before,” and that is
why he didn't even compete in speed skating from May 2019 to

August 2020. https://www.howtoskate.se/



Kilian
Jornet
Best Trial
Runner in
the World
and
amazing
fat burner

* During training | never take food and rarely drink. Only if it's a
specific workout for Gl training | will take gels or some fuel for training

my gut. This is something | believe | can do because of my fat
metabolism and my many years of practicing it.



Kilian’s training

https://mtnath.com/training2022/



Coached by Dr Dan Plews

www.endureig.com



Fat vs carbohydrate oxidation of Chelsea Sodaro
“right fuel right time”

www.endureig.com



Coached by Dr Dan Plews

www.endureig.com



The DEXA scan data from JVB's
‘est 1 and Test 2 (4 months apart) Dr Plews

www.endureig.com



Mick Brown- Aussie Clydesdale to
a sub 3 hr marathon a week at HR 140



Citizen Athletes Chrissy van Hilst and David Greenfield

Chrissy Highland Sky 40 Miler 2022 David’s Garage ©



Birds Fly More Than 7,000 Miles Nonstop
In Its Annual Fall Migration, One Godwit Traveled From
Alaska to New Zealand in Eight Days

Washington Post Wednesday, October 22, 2008

* The birds weigh
no more than 1.5
pounds when
they leave. Half
of that is fat,
which they burn
off completely
during the flight


http://www.washingtonpost.com/wp-srv/photo/postphotos/orb/asection/2008-10-22/6.htm

The Mighty Sled Dog- 100 miles at 8

min/mile....repeat
e dogs 70 percent more

mitochondria per cell
than humans

e cells can convert fat
far more efficiently

e Each human muscle
cell contains up to
2500 mitochondria.

* VO2 max 300
ml/kg/min.



How Not to Get Fit-Let us not forget Lance



In Fitness and in Health

* Aging and Sarcopenia

* Exercise and mortality

* Basics of energy metabolism
* Muscle fiber types

* What are the training zones
* The lactate shuttle

* Make your plan



Optimal Human = Hardware + Software + Energy



When Should We Intervene?



Dr Ken Cooper- Squaring the Curve

Human
Performance

as a % of
max function

--- Higher level function

--- Functional decline

_—
~~~
—
—
_—
—~




Rejuvenation Res. 2015 Feb 1; 18(1): 57—89. Exercise Attenuates the Major Hallmarks of Aging



The Body is Like A Grandfather Clock

got to wind it up every day waiter Bortz MD



Aversa Z, et al The clinical impact and biological mechanisms of skeletal muscle aging. Bone. 2019
Mav 22:127:26-36. doi: 10.1016/i.bone.2019.05.021



doi: 10.3904/kjim.2016.015 Differences among skeletal muscle mass indices derived from
height-, weight-, and body mass index-adjusted models in assessing sarcopenia






Our Two Best Pills



Breaking Down Silos






From: Association of Cardiorespiratory Fitness With Long-term Mortality Among Adults Undergoing Exercise
Treadmill Testing

JAMA Netw Open. 2018;1(6):e183605. doi:10.1001/jamanetworkopen.2018.3605

Figure Legend:

Patient Survival by Performance GroupLog-rank P <.001 for all groups, except elite vs high performers (log-rank P =.002).
Performance group classifications by cardiorespiratory fithess are defined in Table 2.



Figure 1. Leisure time physical activity level and hazard ratios for mortality and gains in life

expectancy after age 40.
A
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Moore SC, Patel AV, Matthews CE, Berrington de Gonzalez A, Park Y, et al. (2012) Leisure Time Physical Activity of Moderate to
Vigorous Intensity and Mortality: A Large Pooled Cohort Analysis. PLOS Medicine 9(11): e1001335.
https://doi.org/10.1371/journal.pmed.1001335

https://journals.plos.org/plosmedicine/article?id=10.1371/journal.pmed.1001335



https://journals.plos.org/plosmedicine/article?id=10.1371/journal.pmed.1001335
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Leisure Time Physical Activity and Mortality A Detailed Pooled Analysis of the Dose-Response Relationship



Where Does The Magic Happen ?






The Mitochondria Issues We Care About

* the number of mitochondria you have.

* the metabolic “flexibility” of your mitochondria- in many
diseases, the mitochondria can only process glucose, and

not fat. This inflexibility leads to significant downstream
effects.

« Mitochondrial efficiency. How well do your mitochondria
process the various substrates— glucose, fat, and lactate.



The Effect of Endurance Training



Building Capillaries and Mitochondria
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Capillaries in muscles After endurance training

(D.L. Costill; photo by L. Hermansen)



J. Physiol, (1978), 294, pp. 418-432 419
Printed tn Gread Britain

EFFECTS OF ENDURANCE TRAINING ON
MUSCLE FIBRE ATP-ASE ACTIVITY, CAPILLARY SUPPLY AND
MITOCHONDRIAL CONTENT IN MAN

By FRANK INGJER

From the Laboratory of Physiology, Norwegian College of Physical Education
and Sport, Oslo, and Anatomical Institute, University of Oslo, Norway

(Received 27 October 1978)



* CONCLUSIONS—Despite similar effects to improve insulin
resistance, these interventions had differential effects on
mitochondria. Clinically significant weight loss in the
absence of increased physical activity ameliorates insulin
resistance and Intramyocellular content of lipid (IMCL) but
does not increase muscle mitochondrial capacity in obesity.

Diabetes 57:987-994, 2008



Let's make some energy !



Energy- All Roads Lead to Acetyl - CoA

Image credit Vespa



Mitochondria metabolism






Lactate is obligatory product of glycolysis



Lipid Metabolism

 Lipids are a major source of energy during rest and
exercise. Approximately half of the lipids-stored as
triglycerides-that are used for energy come from
adipose tissue with the other half from intramuscular
stores.

* There are several steps in the mitochondrial oxidation of
lipids that begin with the mobilization of the triglycerides.



Lipid Metabolism

* triglycerides must first be
mobilized into free fatty acids
(FFA) and g|yce|‘o| by the .-'LL'IJF‘I:I-H[-'.'I.'F_'-iHE[-'. :[Lﬁ:,?:.l[-: MUSCLE
hormone-sensitive lipase. | L=k,

* FFA from the adipose tissues S
diffuse into the blood and ‘
transported to the tissues

bound to albumin.

 rate of FFA uptake is controlled
by blood flow, the
concentration of FFA in
plasma, and capacity to
transport FFA into muscle.




Lipid Metabolism
* Next FFA from adipose

tissue or intramuscular "M LS i
stores are prepared for F“%"’ Za T }
transport into the Ny [T H f.
mitochondria. | - S A

 Once inside the FLL

mitochondria, the fatty
acid undergoes 3-
oxidation.




THREE MUSCLE FIBRE TYPES And THREE ENERGY SYSTEMS



six training zones that corresponds with the muscle fiber

recruitment pattern fuel source demanded for exertion.
Image credit: trainingpeaks.com






60% VO2 Max for 120 min
Recruiting Type 2 w Easier Effort



What do we learn from the Metabolic Cart?
The Respiratory Exchange Ratio (RER)

L
b




What is
Fat Max?

Occurs in
Zone 2

Metabolic map of fuel sources utilized depending on exercise intensity (marked by

heart rate). Fat utilization in cellular metabolism peaks in zone 2. The crossover
point (marked), where glucose exceeds fatty acids as a fuel source, occurs in
transitional training zone 3. Image credit: (San Millan, 2015)



Crossover Point- ~ Ventilatory Threshold
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This is Aerobic- Fat Ox Z1-2
Maximum lactate steady state Z3

Zone 3
Zone 2

Zone 1



This is Anaerobic- Glucose the Fuel
Lactate will increase

Zone 6 (10 sec)

Zone 5

Zone 4



Maximize Your Aerobic (Fat Burning) Capacity
With A Massive Aerobic Base

Is your training program PISA.......... or GIZA?



Giza- Endurance Trained
Applied to the USAF PT Test

Zone 2



Pisa- Without Endurance Training



Benefits Of Zone 2 Training

Mitochondrial growth within muscle tissue (mitochondrial biogenesis).
Preservation of glycogen use

Improved lactate clearance capacity to boost recovery.

Increased stroke volume (due to left ventricle hypertrophy).

Increased plasma volume, along with elevated 02 transport and
V02max.

Enhanced recovery through a decreased sympathetic drive.
Psychological benefits

An improved ability to utilize fat (Fat-Oxidation).

Improve your Zone 4,5 function/performance



What Fate Lactate?






Can anyone touch Norwegian powerhouses
Gustav Iden and Kristian Blummenfelt?















What is the fate of the Lactate?

Lactate is produced when energy demands are high to provide the NAD+
required for glycolysis. Image Credit:OpenStax Biology 2e



Transporters (MPC, MCT1, and CPT) move metabolites into the
mitochondria for oxidation.



Export of lactate from fast twitch to slow twitch fibers where it can be
oxidized









Mick Brown can clear lactate!
His Iinterval session this week






* Fitness level dictates blood lactate levels in response to
exertion. More efficient mitochondria function keep blood
lactate lower relative to less efficient mitochondria at the
same power output. Image credit: lactate.com



8.4

Lactate vs Workload (Watts/Kg)

(

Lactate (mmol/L)
o = M w £ u n ~J oo o

2W/Kg 2.5W/Kg 3W/Kg 3.5W/Kg 4W/Kg 4.5W/Kg 5Sw/kg 5.5w/kg

| a Jan-09  e==—|a Mar-11

\.

Very important
Improvement in
Lactate Clearance
Capacity

J

(Elite) Athletes can train to improve their lactate

clearance capacity (increasing their zone 2 threshold).

Image credit: (San Millan, 2015)



What Is Happening In
the MetS patient?

A\
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professional endurance athletes

moderately active healthy individuals

individuals with metabolic syndrome. Image
credit: (Brooks and Millan, 2018)
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Credit: (Brooks and Millan, 2018)
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What Makes Elite Athletes Different?

* Indirect calorimetry of recreational athletes or people
with metabolic syndrome shows a maximum of 4
g/min carbohydrate oxidation

 Elite athletes can get to 6.5 gram/ min
 Elite athletes will produce more lactate

* it doesn’t show up in the blood because it's oxidized
in the muscle

* This correlates a lot with fat oxidation as well



Fate of intramyocellular lipid (IMCL) during exercise and in obesity.

FA CoA oversupply to mitochondria during low energetic demand results in incomplete 8 oxidation
and reactive oxygen species (ROS) production. The size of the arrows represents the rate of flux.

Ab, albumin. Credit: (Coen and Goodpaster, 2012)






Insulin Dependent and Independent Glucose Disposal

*How exercise
mobilizes glucose
transporters—an
important factor in
diabetic patients



T2D- Full System Disruption

e With IR- difficulty
translocating GLUT4
transporters to the
surface of the muscle-
These move glucose into
the cell

e Skeletal muscle- ? first
tissue where diabetes
starts- 80% of the
carbohydrates oxidized in
skeletal muscle. 50x
glucose utilization w
exercise



Effects of Exercise

* But there is a second way
to move those transporters
-muscle contraction!

* Muscle contraction is
insulin-independent
mechanism of
translocating GLUT4
transporters to the cell
surface

* Incr insulin sensitivity for
up to 48 hours after
exercise



Fit athletes require virtually no insulin to translocate glucose
into the muscle through the insulin independent pathway

* Insulin brings GLUT4 transporters to the cell surface
* These transporters start bringing glucose inside

* Fit people with type 1 diabetes should not inject themselves with insulin before
exercise

 Results in 2 signals for translocating these receptors (insulin and muscle
contraction), resulting in hypoglycemia

 Exercise alone is enough to take care of the glucose

* This can be applied to people who have insulin resistance (with pre-type 2
diabetes)— exercise right after you eat that carbohydrate

* This will bring those transporters to the cell surface to move glucose into the cell
* You are not going to need insulin!



Should everyone be on Metformin? Individual Variability



Overall, data reported in this review suggest that statins
may have major effects on mitochondrial function, and
some of their adverse effects might be mediated through

mitochondrial pathways.



How Do We Train? The Heads Up Display



Objective measures

*Power
*Heart rate
*Speed

Distance
_actate
Heart rate variability

Resting heart rate

Intrinsic and extrinsic factors
*How do you feel

*Perceived effort

*Sleep quality

*Other life stresses
*Breathing

*Do | feel like training ?

* Appetite



80/20

Training Is Building The Cake -
Racing Is Eating The Cake



Predominate Energy Systems by Level of
Exertion

100%

phorylation

Energy Source. Qualitative

0%

50% 60% 70% 80% 90% 100%
HR as % of Maximum



Floris Gierman youtube
https://extramilest.com/



https://www.youtube.com/@FlorisGierman
https://extramilest.com/

2 Fuels for the Endurance Engine
The Prius Display- Build Your “Electric (Aerobic)”
Engine then use the “Gas” when you need it



A well-trained athlete is
able to perform up to
80% of his total capacity
on as a source of
energy

When he performs
between 80-100% of his
total capacity he is
burning up

An untrained athlete
cannot tax his fat-fuel
system above 50% of his
total capacity. Must resort
to carbohydrates sooner

From Distance Running, TAFNEWS, Dr David Costill, 1979  image courtesy Keith Livingston



Maximum Aerobic Function (MAF)

* Takes months/years!

* Improved aerobic, slow-twitch, red muscle
fiber function.

* Increased fat-burning and overall health

* Improved fitness: Faster sub-max and
maximal performance.



Maximum Aerobic Function (MAF)

* Impaired by excess physical, biochemical,
mental-emotional stress:
* Too much high intensity activity
* Insufficient recovery.
* Refined carbohydrates.



MAF method ~180-age
Karvonen -70% of Heart Rate Reserve

Cycling
140 HR
Running
140 HR
Jogging
140 HR
Swimming

140 HR






Jogging Reaaaallllly Sloooowww
without shoes and less carbs ©






e Researchers in the journal Medicine and Science in Sports and
Exercise, published a study in 2012 that had regularly active
people (nearly 13,000 steps per day), reduce their activity per
day to less than 5,000 steps. In only 3 days they experienced
REDUCTIONS in insulin sensitivity by 30%!

Lowering Physical Activity Impairs Glycemic Control in Healthy Volunteers Med Sci Sports Exerc. 2012 Feb; 44(2): 225-231.



Play is the process. Fitness is the product.
George Sheehan



www.drmarksdesk.com
www.naturalrunningcenter.com

www.runforyourlifebook.com
Run with a Smile

afrundoc@gmail.com



http://www.drmarksdesk.com/
http://www.naturalrunningcenter.com/
http://www.runforyourlifebook.com/
mailto:afrundoc@gmail.com

Extra Slides

* Maintaining Blood Glucose
« Mark’s exercise tests



Maintaining Adequate Blood Glucose



In Defense of
Stable Blood
Glucose

My 90 Day
Pattern

Morning Fasted
Run And
Cortisol Response

!

Protein Centric
LC Eating Pattern



1920 Krogh and Lindhard

* “on fat diets the (exercise) fatigue became considerable and
sometimes excessive. For several hours after the work on the
ergometer these subjects were generally very tired when on
a fat diet and much less tired or not tired at all when on
carbohydrates”

* “work is more economically performed on carbohydrate than
on fat. When the work was sufficiently severe the subjects
performed it with greater difficulty on fat than on
carbohydrate and became much more tired”

Krogh A, Lindhard J. The changes in respiration at the transition from work to rest. |

Physiol 1920; 53: 431-439



The First Evidence of Glucose Monitoring: Boston
Marathon, 1924

SOME CHANGES IN THE CHEMICAL
COXNSTITUENTS OF THE BLOOLD FOL-
LLOWING A MARATHON RACE

WITH SPECIAL REFERENCE T THE DEVELOPMENT
OF HYPOGLYCEMIA ¥

SAMUEL A, LEVINE, MDD,
BURGESS GORDON, M.D,

AN
CLIFFORD L. DERICK, M.D.
BOSTON



Observations After Race
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The most striking feature of the study was the
marked fall in the sugar content of the blood that
occurred in a majority of the runners. An analysis of
the lndwldual ﬁndmgs proves rather illuminating.
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The significance of the foregoing
data 1s that during such a prolonged
and wviolent Eﬂﬂrt as a marathon race,
when the metabolism 1s more than ten
times the normal, as was shown by
Ranchen,* the normal supply of the
reserve blood sugar i the body 1s
insufficient] The rapid response to the



| There was al<o a close correlation between the condi-
tion of the runner at the finish of the race and the level
of his bloed sugar| Those who had the extremely low

Levine Sa, Gordon B, Derick Cl. Some Changes In The Chemical
Constituents Of The Blood Following A Marathon Race: With Special
Reference To The Development Of Hypoglycemia. Jama.
1924;82(22):1778-1779.



And in 1925- added candy

A number of the runners volunteered information,
which strongly suggested that the sugar intake durmg
the race materially influenced their general condition
and improved the running time. Such remarks as
“Every time I ate a piece of candy I felt fresh,” “I
couldn’t have done without the candies on a bet,” “If I
didn’t eat the candies I couldn’t have finished,” illus-
trate how the men themselves felt about the benehcial
effects from sugar.

GORDON B, KOHN LA, LEVINE SA, MATTON M, SCRIVER WDM, WHITING WB. SUGAR CONTENT OF THE BLOOD IN RUNNERS FOLLOWING A MARATHON
RACE: WITH ESPECIAL REFERENCE TO THE PREVENTION OF HYPOGLYCEMIA: FURTHER OBSERVATIONS. JAMA. 1925;85(7):508-509.



June 2022
Highlands Sky 41 Mile Trail Run



Rim to River
100 Mile
Traill Run
Nov 2020



211,000 steps
~15,000 cals
>100 miles (a few “bonus miles”)

M9O0
Cokel!

Coffee & ‘
cortisol!

Compression
W sleep



Strategy

UCAN superstarch pre run
Hits of glucose drink just to keep Blood Glucose up

Small amounts of real food as tolerated for level of
effort and conditions

Electrolytes
Hydration



Physiological Adaptations to Aerobic
Endurance Training: Respiratory

» Enhanced oxygen exchange in the lungs

» Improved blood tlow throughout the lungs
» Decreased submaximal respiratory rate

» Decreased submaximal pulmonary ventilation



Physiological Adaptations to Aerobic
Endurance Training: Cardiovascular

» Increased cardiac output

» Increased blood volume, red blood cell numbet,
hemoglobin concentration

» Enhanced blood flow to skeletal muscle

» Reduced submaximal heart rate

» Improved thermoregulation



Physiological Adaptations to Aerobic
Endurance Training: Musculoskeletal

» Increased mitochondrial size and density
» Increased oxidative enzyme concentrations

» Increased myoglobin concentration

» Increased capillarization in muscle bed

» Increased arteriovenous oxygen difference



Key Concepts of Physiological
Adaptations to Exercise Training

» Each person responds differently to each training
program.

» The magnitude of the physiological or performance gain
IS related to the size of an athlete’s adaptation window.

» The amount of physiological adaptation depends on the
effectiveness of the exercise prescriptions used in the
training program.

» Training for peak athletic performance is different
from training for optimal health and fithess.

» There is a psychological component to training.



https://naturalrunningcenter.com/2017/03/07/burn-fat-health-performance-better-butter-burner/

VO2 max
65 ml/kg/min

Age 50

Burning close to
2g/min of fat



January 2016- Good Butter Burner



Feb 2017- Butter Burning Beast ©
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