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Go Longer.



A degree of oxidation-

inflammationandmuscledamage

is neededas partof the training

process.

Howeverresearchinto Ultra

training and racing highlights

certain changes health

biomarkers.Hereôswhatit means,

andwhattodoaboutit.

background

Fullsun,6000feetof elevation,thirtymiles,threemore

sessionsthis week, lot of food ï yes, there are

implicationsfortheultraenduranceathlete.

EveryUltraathleteknowsaboutinflammation,injury,andinfection,

andunderstandstheneedforqualityfoodandrest. Butwhatis

actuallyhappening,whenwe run,bike,swimso far?Endurance

performanceandhealthcanbeoptimized,orputat risk,depending

onourapproachtotraining,recovery,lifestyleanddiet.

émore to the story ?

Ultra Implications.
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Ultratrainingandracingtriggersa numberofchangestoyourphysiology

ïsomethingsshootup,whileothersheaddown.

Managingtheseups&downshastangiblepaybacks,

a) Short-term: morefrequentandlongertrainingsessions,

b) Over-time: reducedinjury,infections&chronicdisease,

Every athleteis different- thereforelisteningto your body, and

understandingits responseto training and acceleratedrecovery

approachesisparamounttooptimumperformance.

Ultra training impact.

What shoots

UP

What heads

DOWN

Oxidation

Inflammatory 
Mediators

Muscle breakdown

Cortisol Immune
Resistance

Thyroid/Adrenal
health

Gut 
integrity
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Ultra immune, 
thyroid and 

adrenal fatigue

Ultra induced 
inflammation

& Gut/GI 
inflammation

Ultra research.

1

2

3

Ultra induced
oxidation

Ultra induced
Muscle-tissue

damage

4

Endurancetraining/racinghasshownto raiseinflammatorymarkers

andpowerfulcytokines(cellmessengers),likeIL-6 andTNF. Nowsome

amountof thesesubstancesare healthy(immunetriggers),but too

muchisa problem. Enduranceexercisecanmorethandoublethelevel

of theseinflammatorymarkers,versuspre-exerciselevels. Thebody

canhandlesmallchanges,butsustainedelevatedspikesarea risk.

These inflammatoryspikes, are further exacerbatedfrom high

consumptionof sugar-basedfuels,commonlyused in trainingand

racing.

Exerciseof longerduration,shuntsthebloodfromtheGI/Gut,thatin

additionto theheatandcommonlydehydrationresultsina hypoxia(no

blood) and breakdownto the gut membraneï allowingtoxic

inflammatorycompoundstoflowintotheblood. Readthefullstoryhere.

Againsimplesugarsfurtherexacerbate,gutmembraneintegrity.

Endurancetraining/racingraisessubstances(reactiveoxygenspecies,

orfree-radicals)whichcauselipidperoxidationandcell-wallbreakdown.

Thebodyhasmanyenzymesto managefree-radicals,butpostultra

racelevelscanreachalmost90% over,pre-racelevels. Asidefrom

acute inflammation,free-radicals have been directly related to

cardiovasculardisease,ischemicconditions,apoptosis(celldeath)and

aging.

Bloodtestsfollowingenduranceexercise,showsheightenedlevelsof

Creatinekinase(CK),andmyoglobinïbothbeingmarkersof muscle

damage,andpostexercisesoreness. In factin ultra-events,markers

canremainhighfor two-fivedaysafterrace(or training)completion,

indicatingongoingmuscledamage.

Interestingly,high CK levels(muscledamage)is correlatedwith

higherIL-6 inflammationlevels. Whilesomefoodscan helprepair

muscledamage,studiesindicatethat prevention(fromdamage,by

ultra-marathon)hasnotbeendemonstrable.

Studieson ultra-marathonfinishers,haveshown>25% incidenceof

upper-respiratorytractinfectionswithintwoweekspostrace. Research

suggestsa decreasesin mucosalimmunity(IgA)followingmarathon

events. Again,high consumptionof sugar (bars, drinks,gels in

training/racing)reducesvitaminC transportinto white bloodcells

impairingimmunity.

Consistently,ultra-distancetrainingandracingcreatesacuterisesin

cortisollevels(raisesbloodsugars,immunesuppression,decreases

boneformation,andinhibitscollagenformation). Multiplestudieshave

shown reductionsin hypothalamus-pituitary-adrenal and thyroid

hormonesfollowingultra-endurancecompetitivesport-racing.
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Carbs-Insulin-Fat-Inflammation

Inflammation Factory

Belly fat.  Most people donôt like the sight of it.  In reality though, 

itôs whatôs happening under the surface, thatôs most concerning.   In 

recent years, research is showing the link between adipose tissue 

and systemic inflammation. Hereôs what we know about how this 

inflammation happens. 

It 

starts 

with 

high

INSULIN

Sugaris a poison: accordingto RobertLustig,MD,a

UCSFpediatricneuro-endocrinologist. Lustigsresearch

suggeststhatitslessaboutthecalories.

ChronicallyelevatedinsulinblocksLeptinïwhichis

meanttomakeussatisfiedaftermeals,andregulatefat

storage. He believesthis to be the key reason,why

obesity,insulinresistanceanddiabetesis highernow,

than30yearsago.

THENé
Abdominal
Adipose
Tissue

Insulinresistanceand abdominaladipose(fat) tissue,go

hand in hand. Itôstrue that aerobicexercisedrastically

improvesinsulinsensitivityandreducesobesity. However,with

enduranceathletescommonlyconsuminghighly-densesugars

dailyin theirtraininganddiet,therehasbeena notablerisein

theóskinny-fatô(skinnyall over,exceptthe abdomen)athlete

profile.

FINALLYé
Your own 
inflammation 
factoryé

Nowthe mosttroublesomepart. Thisvisceralfattytissue

aroundtheabdomen,promotestheproductionof inflammatory

cytokines. Thesesubstancesare not onlycreatingsystemic

low-gradeinflammatory(pain)symptomsforathletes,butplace

theathlete'slongevity(chronicdiseases)inhigherriskbracketï

moreonthathere.
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Sugar - Inflame and Infect.

Sugar, itõs making you Weak.

Since the 80ôs there has been a tectonic shift in the consumption 

of carbohydrates for endurance sports, training and racing.  Bars, 

Gels, drinks filled with syrups, sugars, grains are marketed as 

healthy training aids ïand ultimately they hit the blood as 

óglucoseôé how bad is this ïread more here.

SUGAR,

cells 

and 

Vitamin C 

levels

AfterthediscoveryoftheroleofVitaminCforimmune

function,variousmedicalresearchersin the mid-late

1980s foundthat VitaminC levelswithinwhite-blood

cellswasdramaticallydifferentin diabeticpatients. It

wasfoundthatInsulingovernshowbothGlucoseAND

VitaminCmoveintocells,withthetransportmechanism

havingan affinityfor Glucose. In a stateof hyper-

glycaemia(highglucosein blood),cellularlevelsof

VitaminC/Ascorbicacidbecometolow.

THENé
Immunity
down and
inflammation
up

For white blood cell immune and adrenal anti-

inflammatoryfunctionsto workeffectively,theyrequirehigh

levelsofVitaminC/Ascorbicacid. Withthenegativeimpact

ofglucoseoncellularvitaminC levels,itsnosurprisetosee

diabeticpatientssufferfromacuteinflammatoryresponses,

susceptibilitytoinfectionandfaultywoundrepair.

ATHLETESé
Constant carb 
consumption
éimpact?

Aspernotedin thisguide,athleteshavehigherinfectionsand

inflammatorymediatorsafterUltraracingandextendedheavy

trainingloads. Weproposethathighersugarin theultraracing

andtraininglifestylecontributesto thisimmuneweaknessand

hyper-inflammatorystate.
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ULTRA Gut: Implicationsé

The Gut and Ultra Endurance

We shouldnôt be surprised that nausea and GI distress continues to 

bethe #1 cause of DNF at ULTRA endurance races. But, beyond 

finishing Ultras and Triathlons, thereôs an even more serious 

sinister concern regarding exercise induced Gut health impacting 

our longer term health and longevity. The whole article here.

GUT

Impact of

Endurance

Exercise.

TheGUT: the8 meter(onaverage)long,hollow(should

be) tube,runningfromthe mouthto the butt. Extreme

enduranceexercisehasa directimpactonGI/GUTHealth,

dueto,

1. TheBloodshuntfromtheGuttoworkingmuscles,

2. Raisingcorebodytemperature&Gutpermeability,

3. Sucrose/FructoseinflamingtheGutmembrane,

4. Gulpingun-chewedgels/fluidsintothestomach,

éthen the
Issuesstart
mounting
upé

The scientificcommunityis now well publishedwith

papersmeasuringthe specificchangesto the intestinal

tissueintegrity,causedfromprolongedexercise. Thetight

junctionsin the intestinalwall,caneffectivelybreakdown

from exerciseinducedheat,blood-shuntingand fructose

inducedgutwallinflammationïwhichall leadsto increased

gutpermeability.

Studieshaveshownhowinflammatoryendo-toxins(LPS)

moleculesbeginappearingin thebloodstreamandcreating

havoc. This includes,the triggeringof inflammationin

muscular-skeletaltissue, increasedassociationof nausea,

vomitinganddiarrheaandpotentiallyreducedperformance

anddelayedrecovery.
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Overtraining: Thyroid & Adrenal

ébeyond Sugar

For decades, sports physiologists have shown the relationship 

between over-trained athletes and deficient thyroid, adrenal 

hormone production.  These hormones play such a critical role in 

ultra recovery, that athletes need to be sensitive to this issue, and 

what to do about it.

EXCESS

Exercise is 

where the 

problem 

beginsé

Exercise(stress) triggersthe sympatheticnervous

systemto secretethyroidhormones. At the sametime,

exercisealsoincreasescortisollevels(fromthe adrenal

glands)whichcan negativelyimpactthe conversionof

thyroidhormonesinto theiractiveform. Nowwithrest -

cortisolcomesback down,and thyroidhormonestake

effectonfacilitatingrecovery. Butwithinsufficientrecovery

and poor nutrition,we enter a downwardspiral of

increasinglyover-stimulatedadrenal-thyroidglands.

THENé
Hypo-thyroid
and Adrenal
fatigue setsin

Hypo-thyroidis thelastthingenduranceathletesneedï

withfatigue,weakness,weightgainmusclecramps-aches,

depressionas commonsymptoms. Adrenalfatigueis no

better,with our sleepqualitybeingimpacted,we desire

sugarand snackfoods(latenightsnacks),and increase

urination,causingless controlof critical mineralslike

sodium,potassiumandmagnesium.

SENSE IT
éhow do we 
know we are 
at risk?

Bringconsciousand sensitiveto any progressionof these

symptomsis criticalfor the ultraathlete. In heavytraining-

cycles,measuringdeclinesin morningrestingheartrate,and

higherHRV(heartratevariability)aregoodindicators,youneed

tocourse-correcttraining,andlifestyle.
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