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White Paper: 

Glycine Propionyl-L-Carnitine (GPLC-
GlycoCarn®) and Exercise Metabolism

Richard J. Bloomer, PhD

Future Research with GPLC Related to 
Exercise Performance

Althoughmanyathletesmaynotbehighlyinterestedinthescien-
tificresearch,itisimportanttounderstandthatanecdotal(i.e.,in
thegym)accountsrelatedtosportsupplements(oranythingfor
thatmatter)willbemorewidelyacceptediftheyaresupported
byhardevidence,gatheredinacontrolledscientificenvironment.
This isexactlywhat iscurrentlybeingdoneconcerningGPLC—
rigorous laboratorybasedscientific research.Two to threenew
studiesinvolvingGPLCshouldbecompletedwithinthenextyear,
pertainingspecificallytotheexerciseperformanceenhancingas-
pectsofthisingredient.Staytuned!
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Introduction 

Athletesandfitnessenthusiastsareconstantlylookingformethods
to improveexerciseperformanceand to lose additional body fat.
In thisquest, individuals look towardsadvancedexercise training
methods,dietarystrategies,andnutritionalsupplements.Pertaining
tothelatter,severalproductsareavailable,somewithasubstantial
bodyofevidenceinsupportoftheiruse(e.g.,creatine,caffeine),and
manymorewithlittletonoevidenceindicatingbeneficialeffectson
eitherexerciseperformanceorbodycomposition.

ThenovelingredientGlycinePropionyl-L-Carnitine(GPLC)isacom-
ponentofseveralnewnutritionalsupplementswhicharenowcom-
merciallyavailable,withthepotentialtoinfluencetheaboveparam-
eters.WhilecontrolledresearchstudiestosupporttheuseofGPLC
asaperformanceenhancerhaveyet tobeconducted, tworecent
reportsindicateapotenteffectofthiscompoundonelevatingblood
nitricoxide(Bloomeretal.,2007;Bloomeretal.,inpress),aswell
asdecreasingfreeradicalmedicatedmodificationstoblood lipids
(Bloomer et al., in press). Both of these findings may be linked
toimprovedexerciseperformance,asnitricoxideisresponsiblefor
increasingbloodflowtoactivetissues(CollierandVallance,1991),
andfreeradicalsareknowntointerferewithphysicalperformance
(GoldhaberandQayyum,2000)andtopromotegreaterfatiguerates
inskeletalmuscle(Reidetal.,2001).

GlycinePropionyl-L-CarnitineismarketedasGlycoCarn®throughSig-
ma-tauHealthScience, Inc.This ingredient consistsofamolecular
bondedformofpropionyl-L-carnitineandoneofthecarnitineprecur-
soraminoacids,glycine.Propionyl-L-carnitineisaformofcarnitine
withhighspecificitytowardsbothskeletalmuscleandhearttissue,
andhasbeenreportedtopossessbenefitsbeyondthoseobserved
with typical L-carnitine (Brevetti et al., 1999; Fritz, 1979).The fol-
lowingtextdiscusseshowthisnovelingredientmightaidexercise
performance,whilesimultaneouslyleadingtobodyfatlossincertain
individuals.

GPLC and Fatty Acid Transport

Theprocessoffat“burning”involvesacomplexinterplayofsev-
eralfactorsincluding1)Fattyacidmobilizationfromstoragesites
(i.e., fatcells),2)Transportoffattyacidstothetargettissue,3)
Uptakeoffattyacidsintothecell,4)Activationoffattyacidsvia
anATPdependentprocess,5)Movementofactivatedlongchain
fatty acids into the innermitochondrialmatrix (via the carnitine
dependentenzymescalledcarnitineacyltransferase1(CAT1)and

carnitineacyltransferase2(CAT2),6)Degradingfattyacidsintothe
finalproductswhichwillbeusedforenergyproduction(acetylCoA
and the electron carriers NADH and FADH2) via a process called
betaoxidation,and7)Krebscycleandelectrontransportchain(the
pathwayswhereATPenergyisproducedfromtheproductscreated
withinbetaoxidation).Basedontheabove,itisevidentthatthis
is a rather complex process.WhereGPLCmay play an important
roleisstepnumber5,inwhichcarnitineisessentialfortheactual
transportoffattyacidsinsidethemitochondrialmatrixinordertobe
oxidized.Withoutadequatecarnitine,thisprocessdoesnotproceed
asdesired.Tothisend,GPLChasbeennotedtoresultinamodest
decreaseinbodyfatpercentageinsubjectssupplementedwiththis
compoundforaperiodofeightweeks,whencombinedwithaerobic
exercise(Bloomeretal.,inpress).

GPLC and Aerobic Exercise Performance

TheabilityofGPLCtoaidinfattyacidtransportduringexercisehas
specificimplicationsrelatedtobothfattyacidusageandglycogen
depletion. That is, when additional fat is used as a fuel source,
notonly is thereagreaterpossibilityof fat loss,but thereexists
lessrelianceonstoredglycogen(i.e.,storedcarbohydrate)tofuel
exercise.Thisisparticularlyimportantasitrelatestolongduration
exerciseduringwhichtimeglycogenstoresmaybecompromised.An
equallyimportantconsiderationisrelatedtothepotentialforlower
lactateproductionduringexercise,whichoccursasacomponentof
carbohydrate (glucoseandglycogen)oxidation throughaprocess
knownasglycolysis.Therefore, less relianceoncarbohydratedur-
ingexercisemay leadtobothextendedexerciseduration(dueto
moreglycogenremainingavailableforfuel)andlessacutemuscle
pain/burning(duetolowerlactateaccumulation).Ongoingresearch
studiesaddressingGPLCandtheseissuesarenowbeingconducted/
designedatUniversitiesacrosstheUSA.

GPLC and Anaerobic Exercise Performance

Firstofall,formanyathletesparticipatingexclusivelyinanaerobic
exercisesuchasweightlifting(e.g.,bodybuilders),carbohydratein-
takeisoftenlowincomparisontoaerobicathletes.Therefore,the
abilityofGPLCtoenhancefatoxidationtominimizeglycogenloss
appearstobeanimportantconsideration,duetothefactthatindi-
vidualsconsumingalowcarbohydratedietmaynothaveabundant
glycogenstorestobeginwith.

Intermsofanaerobicperformancemeasuressuchasreducedrecovery
intervalsbetweensetsandincreasedrepnumberperset,GPLCmay

provebeneficialbasedonrecentworkdemonstratinganincrease
inbloodnitricoxideproductionwhenresistancetrainedmenwere
supplementedwithGPLC(Bloomeretal.,2007).Inthisstudyresis-
tancetrainedmenreceivedGPLCoraplaceboforfourweekseach,
withatwoweekwashoutperiodbetweeneachfourweekphase.
Attheendofeachfourweekphase,bloodsampleswereobtained
atrestandinresponsetoisometricforearmexercise.Bloodnitric
oxidewaselevatedtoagreaterextentinresponsetotheforearm
exercisewithGPLCcomparedtoplacebo.Thiswasthefirststudy
todemonstratethatadietaryingredientcanstimulateanincrease
inbloodnitricoxideinresistancetrainedmen.

Althoughthisstudyonlymeasuredbloodnitricoxideanddidnot
measureindicesofexerciseperformance,itisimportanttonotethe
potentialbenefitsof increasednitricoxiderelatedtoexerciseper-
formance,aswellasexerciserecovery.Intermsofperformance,the
increaseinnitricoxidemaybeassociatedwithanincreaseinblood
flowtoworkingskeletalmuscle,whichinturnmaybeassociated
withagreaterdeliveryofoxygenandnutrientssuchasfattyacids,
glucose,andaminoacids.Theincreaseinoxygenandnutrientde-
liverymayincreaseworkcapacityduringanacuteboutofexercise
duetogreaterATPproduction.Intermsofrecovery,greaternutrient
deliverymayfacilitateglycogenresynthesis,aswellaspromotean
anabolicenvironment(decreasedproteolysisandincreasedprotein
synthesis).WhilecontrolledstudiesusingGPLChaveyettobecon-
ductedtotesttheabilityofthisingredienttoimproveanaerobicex-
erciseperformanceintrainedathletes,PLCalonehasbeenreported
toincreaselowerbodystrength(Barkeretal.,2001).However,the
subjectsinthisstudysufferedwithperipheralarterydisease;there-
forefindingsmaynotbegeneralizedtoathletes,asindividualswith
diseaseareoftencarnitinedeficientwithalteredcarnitinemetabo-
lism.AdditionalworkisneededusingGPLCinasampleoftrained
athletesinordertodeterminethebenefitofthisingredientrelatedto
theseimportantissuesofexerciseperformanceandrecovery.

What are Athletes Saying about GPLC?

Althoughthefollowingclaimsandstatementsinnowayrepresent
dataobtainedincontrolled,scientificexperiments,athletesconduct-
ing“inthegym”testingofGPLCoverthepastseveralmonthshave
madesome interesting comments.A few include“betterpumps”,
“enhancedvigor”,“greatworkout”,“increasedstamina”,“IfeelIcan
keepongoing”,“shortenedrecoverybetweensets”,“justadifferent
feelingalltogether”,“amajoringredientinmyformulaforsuccess”
andsoon.Thismaybeoneingredientwiththepotentialtomakea
realimpactonthesportssupplementmarket.Keepyoureyesopen
fornewproductsemergingmonthlywhichcontainGPLC.


