
ParathyroidHormoneResponsetoExercise

1.Parathyroidhormone(PTH)isthemajorhormone:

 Regulatingcalcium metabolism

 Involvedinbothcatabolicandanabolicactionsonbone

2.IntermittentPTHexposurestimulatesboneformationandbonemasswhenPTHinjected.

3.Incontrast,continuousinfusionofPTHstimulatesboneresorption.

4.PTHconcentrationisaffectedbyphysicalexercise.

5.ThevariationinPTHconcentrationappearstobeinfluencedbyboth:

 Exerciseduration

 Intensity

6.ThereprobablyexistsastimulationthresholdofexercisetoalterPTH.

7.PTHregulationisalsoinfluencedbythe:

 Initialbonemineralcontent

 Age

 Gender

 Trainingstate

 Otherhormonalandmetabolicfactors(catecholamine,LacticacidandCalcium concentrations)

8.Physicalexercisehasfrequentlybeenshowntoinducebonemassgain,especiallyinload-bearing

bonesites(Maïmounetal., 2003).Exercisethusbeanimportantfactorinpreventingosteoporosis

(Dalsky, 1987),byeitherincreasingthepeakbonemassduringchildhoodgrowth(Bradneyetal., 1998)

ordecreasingtherateofbonelossintheelderly(Laneetal., 1990).

9.PTH being the majorregulatorofbone metabolism functions to maintain the calcium-ion
concentrationoftheextracellularfluidswithinphysiologicallimits.

10.PTHisalsoaprimarydeterminantofintracellularcalcium homeostasis.

11.TheprincipaltargetorgansforPTH arethekidney(increasingproximaltubularresorptionof
calcium,phosphateexcretionand1,25DihydroxyvitaminDformation)andtheskeleton.Anindirect
effect,increasingintestinalcalcium absorption,ismediatedbytheincreasein1,25Dihydroxyvitamin
Dformationinthekidney.

12.PTHhasbiphasiceffectsonbone:

 Continuoustreatmentiscatabolic

 Intermittenttreatmentisanabolic



13.Severalinvestigationsshowedthatgradedexerciseuntilexhaustion(Brahm etal., 1997a)and
continuous(2exercisesof21minuteseachatrespectively70and85%ofVO2max)orintermittent(2
exercisesof21minuteseachatrespectively70and85% ofVO2maxseparatedby40minutes
recovery)sub-maximalexercise(Bouassidaetal., 2003)enhancesPTHconcentrations.

14.AlthoughtheeffectsofPTHonbonemetabolism havebeenintensivelystudied,thereisapaucity
ofliteraturerelatingtheeffectofphysicalexerciseonPTHconcentrations.

15.Thepotentialcontributionofphysicalactivitytoincreasebonemassisimportantinchildrenand
adolescentssinceBMDreachesabout90%ofitspeakbytheendoftheseconddecade(Glastreet
al., 1990)andbecauseaboutonequarterofadultboneisaccumulatedduringthetwoyearsthat
surroundthepeakbonevelocity(Baily, 1997).Thissupportstheideathatpatternsofphysicalactivity
duringchildhoodandadolescencecanacttopreventbonedisorders(likeosteoporosis)laterinlife.

16.BiologicalEffectsofParathyroidHormoneonBone

1.Akeyfactorinthecontrolofboneremodelingisparathyroidhormone,

2.Theprincipalregulatorofcalcium homeostasis.

3.CalcitoninandCatecholaminealsomodifyPTHsecretion.

4.ElevatedlevelsofPTHincreaseboneturnover,leadingtoeitheranabolicorcataboliceffectsonthe
skeletondependinguponthepatternanddurationofelevation.

5.ThenormalreferencerangeofPTHconcentrationsis0.5-5.0pmol-1 inyoungadultsandis0.40-
1.08IUinmalesbelowtheageof50.

AnabolicEffectsofPTHonBone:

1.Themechanismsresponsibleandimpliedinthesetwomechanismsarenotyetentirelyelucidated.

2.IthasbeenproposedthatintermittentPTHinjectionexertsitsanaboliceffectsatthreestepsof
boneformation:

(1)Stimulatingtheproliferationofpre-osteoblasts

(2)Promotingthedifferentiationofpre-osteoblastsandosteoblasts

(3)Inhibitingosteoblastapoptosis

CatabolicEffectsofPTHonBone:

1.ThecataboliceffectsofPTHresultfrom pathologicalconditionsinwhichoneormoreparathyroid
glandssecretetoomuchhormonecontinuouslyatasustainedlevel.Suchcontinuoussecretionof
PTH (as occurs in chronic renaldisease and primaryhyperparathyroidism)can lead to bone
destruction.

LessisknownofthemechanismswherebycontinuousPTHiscatabolictothebone.
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