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MYOCARDIAL ISCHEMIAMYOCARDIAL ISCHEMIA

deprivationdeprivation ofof oxygen to oxygen to thethe myocardiummyocardium
accompaniedaccompaniedby by inadequateinadequateremovalremoval ofof

metabolitesmetabolitessecondarysecondaryto to decreaseddecreasedperfusionperfusion



RISK FACTORS OF MYOCARDIAL RISK FACTORS OF MYOCARDIAL 
ISCHEMIA ISCHEMIA AND ATHEROSCLEROSISAND ATHEROSCLEROSIS

•• CLASSICCLASSIC
•• ageage(≥ 45 ♂, ≥ 55 (≥ 45 ♂, ≥ 55 ♀); sex♀); sex(♂)(♂)
•• hypertensionhypertension(STK (STK >> 120)120)
•• DMDM
•• positive positive familyfamily anamnesisanamnesis

((<< 55 ♂, 55 ♂, << 45  ♀)45  ♀)
•• LDL LDL cholchol >> 2.6 2.6 mmolmmol/l/l
•• HDL HDL cholchol << 1.3 1.3 mmolmmol/l)/l)
•• TG TG ≥ 1≥ 1..1144 mmol/lmmol/l
•• LpLp (a)(a)
•• metabolicmetabolic sysy
•• CHRICHRI
•• smoking, smoking, physphys. . inactivityinactivity
•• leftleft ventricleventricle hypertrophyhypertrophy

•• NEWNEW
•• hcyhcy
•• CRP CRP and other and other 

inflammation markersinflammation markers
•• fibrinogenfibrinogen
•• markersmarkers ofof AS AS plaqueplaque

unstabilityunstability



MECHANISMS OF MYOCARDIAL MECHANISMS OF MYOCARDIAL 
ISCHEMIAISCHEMIA

• atherosclerosis

• nonatherosclerotic coronary artery disease 
(inflammation, autoimmune processes)

• coronary artery spasm

• coronary trombosis (← platelet deposition)

• coronary embolism

• increased myocardial oxygen demand



CLINICAL MANIFESTATIONS OF CLINICAL MANIFESTATIONS OF 
MYOCARDIAL ISCHEMIAMYOCARDIAL ISCHEMIA

• chronic: stable angina pectoris
• variant angina pectoris
• silent myocardial ischemia
• arrhythmias
• cardiac insufficiency

• acute: unstable angina pectoris
• acute myocardial infarction
• sudden cardiac death



ACUTE MYOCARDIAL INFARCTIONACUTE MYOCARDIAL INFARCTION

acuteacutemyocardialmyocardial ischemiaischemiaaccompaniedaccompaniedby by 
necrosisnecrosisofof a part a part ofof myocardiummyocardium

• It occurs when the supply of blood to the myocardium
is reduced below a critical value.



WHO WHO diagnosisdiagnosis ofof AMIAMI

•• twotwo ofof thethe followingfollowing mustmust bebe presentpresent::

•• severe severe chestchestpainpain longerlonger thanthan 20 20 minutesminutes (crushing chest
pain perhaps radiating to the arm, back, jaw or abdomen)

•• ECG ECG changeschangesindicativeindicative ofof AMIAMI

•• cardiaccardiac markersmarkers releaserelease



sincesince 2000 2000 newnew ESC / ACC ESC / ACC ((EuropeanEuropean Society Society 
ofof CardiologyCardiology / / AmericanAmerican CollegeCollege ofof CardiologyCardiology))

definitiondefinition

•• increaseincreaseandand thethe followingfollowing decreasedecreaseofof biochemicalbiochemical
markersmarkers ofof myocardialmyocardial necrosisnecrosis+ presence + presence ofof 1 1 ofof
thethe followingfollowing:: typicaltypical clinicalclinical symptomssymptoms

ECG ECG changeschangesindicativeindicative ofof AMIAMI



DifferentialDifferential diagnosisdiagnosis ofof AMI:AMI:

•• another form of myocardial ischemiaanother form of myocardial ischemia

•• another cardiac diseaseanother cardiac disease

•• pulmonary diseasepulmonary disease

•• musculoskeletal painmusculoskeletal pain

•• abdominalabdominal painpain ((ulcersulcers, , pancreatitispancreatitis, , cholelithiasischolelithiasisetcetc.).)

• AMI can be clinically silent, particularly in elderly, and
the ECG changes may not always be typical (previous
infarction, arrhythmias, pacemaker).



BiochemicalBiochemicalmarkersmarkers ofof AMIAMI

•• If the ischemia is present, cardiac myocytes undergo If the ischemia is present, cardiac myocytes undergo 
rapid and reversible changes in the cellular membrane. rapid and reversible changes in the cellular membrane. 

•• Anaerobic glycolysis becomes the major source of energy. It is nAnaerobic glycolysis becomes the major source of energy. It is not ot 
sufficient to meet the needs of ATP. sufficient to meet the needs of ATP. 

•• Subsequent Subsequent metabolic derangement causes functional and metabolic derangement causes functional and 
structural lesions of membranes and structural lesions of membranes and leakage of soluble leakage of soluble 
molecules from the cytosol to interstitium. molecules from the cytosol to interstitium. 

•• This reversible phase of ischemic injury lasts 5 hours.This reversible phase of ischemic injury lasts 5 hours.
•• If reperfusion of the injured myocardium does not take place If reperfusion of the injured myocardium does not take place →→

irreversible necrosis follows.irreversible necrosis follows.This is characterised by This is characterised by the the 
lysis of cellular structures and a rise of structurally lysis of cellular structures and a rise of structurally 
bound markers in plasma. bound markers in plasma. 

•• AllAll these these substancessubstancesfoundfound in in bloodblood in in increasedincreased
amountsamountsare are calledcalled cardiaccardiac markersmarkers..



CardiacCardiac markersmarkers

•• oldold markersmarkers

•• enzymesenzymes

•• ASTAST

•• CKCK

•• CKCK --MBMB

•• LDLD

•• HBDHBD

•• newnew markersmarkers

•• CKCK --MB MB massmass

•• myoglobinmyoglobin

•• troponinstroponins



TroponinTroponin

•• TogeherTogeherwithwith actinactin andand tropomyosintropomyosin isis oneoneofof proteinsproteins
makingmaking upup thethe cardiaccardiac musclemusclefibrefibre . . ItIt isis a a complexcomplexofof
threethree polypeptidespolypeptides-- TnTn C, C, TnTn T T andand TnTn I.I.

TnTn TT bindsbinds thethe
troponintroponin complexcomplex
to to tropomyosintropomyosin
moleculemolecule

TnTn II isis thethe
ATPaseATPaseinhibitorinhibitor

TnTn CC bindsbinds CaCa2+2+



TnTTnT andand TnI are TnI are usedusedin AMI in AMI diagnosisdiagnosis

•• CardiacCardiac--specificspecific isoformsisoforms ofof bothboth havehavebeenbeenidentifiedidentified, , 
beeingbeeinghighlyhighly specificspecificandand sensitive for sensitive for myocardialmyocardial
damagedamage..

• Their greatest use is to exlude cardiac damage in a 
patient with chest pain: AMI is highly unlikely if there
is no increase in troponins.

•• TheThe solublesoluble fractionfraction ofof TnTn I I andand T T isis releasedreleasedtogethertogether
withwith thethe otherother cytosoliccytosolicmarkersmarkers duringduring thethe reversiblereversible
phasephaseofof mycardialmycardial injuryinjury . . TheThe insolubleinsoluble fractionfraction ofof
TnsTns isis releasedreleasedafterafter thethe irreversibleirreversible necrosisnecrosiswhenwhen
therethere isis a a declinedecline in in thethe concentrationconcentration ofof cytosoliccytosolic
markersmarkers..



TnTTnT

•• cardiaccardiac--specificspecific isoformisoform ccTnT different from
TnT of crosscross--striatedstriated musclemusclecellscells

• !: rere--expressionexpressionofof cTnTcTnT duringduring regenerationregenerationandand
degenerativedegenerativechangeschangesin in skeletalskeletalmusclesmuscles
((dermatomyositisdermatomyositis//polymyositispolymyositis, , DucheneDuchenemuscularmuscular

dystrophydystrophy,, postpost--traumaticaltraumatical regenerationregeneration ofof musclesmuscles) ) 

dialyseddialysedpatientspatients (↑ cTnT in 30%)



TnT

•• start start ofof plasma plasma levellevel elevationelevation in 3.5in 3.5--10 h10 h

•• peakpeak aroundaround 18 18 hourshours post post infarctioninfarction
((freefree troponintroponin presentpresent in in cytosol)cytosol)

•• remainsremains elevatedelevatedfor 2for 2--3 3 weeksweeksduedue to to itsits
continuedcontinued releasereleasefromfrom contractilecontractile
apparatusapparatus



TnITnI

•• more more specificspecific for for myocardiummyocardium thanthan TnTTnT

•• cardiaccardiac--specificspecific isoformisoform cTnIcTnI (31 AA) (31 AA) isis not not 
producedproduced by by fetalfetal crosscross--striatedstriated musclemusclecellscells

•• increaseincreaseofof cTnIcTnI in in dialyseddialysedpatientspatients isis lessless
oftenoften thanthan cTnTcTnT

•• start start ofof elevationelevation in 3.5in 3.5--10 h,10 h,
peakpeak in 9in 9--18 h ,18 h ,
remainsremains elevatedelevatedfor 2for 2--3 3 weeksweeks



Dynamic of Dynamic of TnITnI and and TnTTnT release at patients with release at patients with AMIAMI

/h



TnTTnT x TnIx TnI

•• thethe methodmethod for for assessmentassessmentofof TnTTnT isis identicalidentical
worldwideworldwide

•• a variety a variety ofof kitskits for for differentdifferent methodsmethodsfor for assessmentassessment
ofof TnITnI representrepresent thethe major major disadvantagedisadvantageofof itsits clinicalclinical use use 
((differentdifferent cutcut offoff valuesvalues, , difficultiesdifficulties in in comparisoncomparison))

•• TnI TnI -- more more specificspecific for for myocardiummyocardium

•• TnTTnT –– problemproblem withwith increaseincreaseinterpretationinterpretation in in 
patientspatients withwith renalrenal failurefailure andand systemicsystemicdegenerativedegenerative
processesprocesses



TnTTnT in in thrombolyticthrombolytic therapytherapy monitoringmonitoring

•• IfIf thisthis therapytherapy isis succesfulsuccesfulin in restoringrestoring perfusionperfusion, , therethere
isis a rapid a rapid riserise in plasma in plasma cardiaccardiac markersmarkers ((washwash--outout
phenomenonphenomenon).). TheThe risesrisesare are slowerslower andand lastlast longerlonger ifif
occlusionocclusionremainsremains..

•• Evaluation: Evaluation: 
•• TTmaxmax--TT00 ((timetime to to peakpeak):): fibrinolysisfibrinolysis startstart -- plasma plasma valuevalue

peakpeak; ; << 14 h in 14 h in successfulsuccessfulreperfusionreperfusion, , >> 14 h 14 h ifif occlusionocclusion
remainsremains

•• cc11--cc0 0 ((slopeslope) ) oror cc11/c/c0 0 ((ratioratio ):): concentrationconcentration increaseincrease
steepnesssteepnessin 1in 1st h h ofof therapytherapy; ; cc11--cc00 > > 0.2 0.2 µgµg/l /l in in successfulsuccessful
reperfusionreperfusion



time to symptom‘s origin

early reperfusion

late reperfusion

unsuccessful
reperfusion



MyoglobinMyoglobin

•• cytosoliccytosolicprotein, sensitive protein, sensitive indicatorindicator ofof cardiaccardiac
damagedamage, , butbut isis nonnon--specificspecific, , beingbeing presentpresent in in skeletalskeletal
musclesmusclesas as wellwell

•• releasedreleasedearlyearly followingfollowing infarctioninfarction . . ItIt ‘s ‘s thethe earliestearliest
AMI AMI indicatorindicator andand, as such, , as such, isis usefuluseful for for decisionsdecisions
on on thrombolyticthrombolytic therapytherapy..

•• start start ofof elevationelevation00.5 .5 -- 2 h, 2 h, 
peakpeak in in 6 6 -- 12 h, 12 h, 
returnreturn to to normalnormal valuesvaluesin 14 in 14 -- 18 h18 h



AST (AST (aspartateaspartate aminotransferaseaminotransferase))

•• 1st 1st markermarker usedusedfor AMI dgfor AMI dg

•• aspartateaspartate+ + αααααααα--ketoglutarateketoglutarate↔↔ oxalacetateoxalacetate+ + glutamateglutamate

•• nonnon--specificspecific for for myocardiummyocardium, , ↑↑ in in skeletalskeletalmusclemuscle
diseasesdiseases, , haemolysishaemolysis, , liverliver oror pulmonarypulmonary diseasesdiseasesetcetc. . 

•• in AMI in AMI ratioratio AST/ALT >1AST/ALT >1

•• nonnon recommendedrecommended for AMI dgfor AMI dg



CK (CK (creatincreatin kinasekinase))

• creatin + ATP ↔ creatin phosphate + ADP

•• nonnon--specificspecific for for myocardiummyocardium,, highhigh activityactivity
mainlymainly in in skeletalskeletalmusclesmuscles

•• ↑↑ in in physicalphysical activityactivity , , musclemuscleinjuriesinjuries includingincluding
i.m. i.m. injectionsinjections etcetc. . 

•• nonnon recommendedrecommended for AMI dgfor AMI dg



CKCK

•• 3 3 typestypesofof isoenzymesisoenzymesformedformed by 2 by 2 subunitssubunits: : B (B (brainbrain ) ) ■■ andand
M (M (musclemuscle) ) ●●

•• eacheachisoenzymeisoenzymeisis a a combinationcombination ofof 2 2 subunitssubunits ::
•• CKCK --BB   BB   ■■ ■■ typicaltypical forfor brainbrain
•• CKCK --MB  MB  ●● ■■ myocardiummyocardium
•• CKCK --MM MM ●● ●● musclesmusclesandand myocardiummyocardium

•• myocardiummyocardium: : 4242%% MM B,B, 58% MM58% MM
•• skeletalskeletalmusclesmuscles:: 97% MM, 97% MM, 3%3% MM BB

•• CKCK--MB MB previouslypreviously usedused for AMI dgfor AMI dg



CKCK--MB MB massmass

•• imunochemicalimunochemicalassessmentassessmentofof
concentrationconcentration in in mg/lmg/l, no , no activityactivity

•• reactionreaction withwith specificspecificantibodyantibody →→ alsoalso
determinationdetermination ofof partlypartly destroyeddestroyed
moleculesmoleculeswithoutwithout enzymaticenzymaticactivityactivity →→
higherhigher sensitivity sensitivity thanthan CKCK --MBMB



LD (LD (lactatelactate dehydrogenasedehydrogenase))

•• lactatelactate + NAD+ NAD++ ↔↔ pyruvatepyruvate + NADH + H+ NADH + H++

•• nonnon--specificspecific for for myocardiummyocardium,, presentpresent in in allall
body body tissuestissues

•• nonnon recommendedrecommended for AMI dg, for AMI dg, formerlyformerly usedused for for 
latelate dgdg



LDLD

•• 5 5 isoenzymesisoenzymesformedformed by 4 by 4 subunitssubunits, 2 , 2 typestypesofof subunitssubunits
-- HH ((heartheart)) ●● andand M (M (musclemuscle) ) ●●

•• isoenzymeisoenzyme tissuetissue
•• LDLD 1 1 ●● ●● ●● ●● myocardiummyocardium, , ercsercs, , kidneyskidneys

LDLD 22●● ●● ●● ●● myocardiummyocardium, , ercsercs, , kidneyskidneys
•• LDLD 33 ●● ●● ●● ●● musclesmuscles, , lymphaticlymphatic tissuetissue, , leukocytesleukocytes
•• LDLD 44 ●● ●● ●● ●● liverliver , , musclesmuscles
•• LDLD 55 ●● ●● ●● ●● liverliver , , musclesmuscles

•• myocardiummyocardium typicaltypical isoenzymesisoenzymesLDLD 11 andand LDLD 22 are are 
calledcalled HBDHBD (2(2--hhydroxyydroxybbutyrateutyrate ddehydrogenaseehydrogenase((↑↑
substratesubstrateafinity to 2afinity to 2--OHbutyrateOHbutyrate thanthan lactatelactate))



7-15 d24-60 h6-12 hLDLD

3-5 d16-36 h3-6 hCKCK

3-6 d16-48 h4-8 hASTAST

returnreturn to to 
normalnormal
valuesvalues

peakpeakstart start ofof
elevationelevation

enzymeenzyme



DynamicDynamic ofof selectedselectedcardiaccardiac markersmarkers



PhysiologicalPhysiologicaloror cutcut offoff valuesvaluesofof cardiaccardiac
markersmarkers

•• TnTTnT ≤≤ 0.03 0.03 µµµµµµµµg/lg/l
•• TnITnI fromfrom ≤≤ 0.010.01toto ≤≤ 1.51.5 µµµµµµµµg/l g/l (different methods)(different methods)
•• MbMb ♂♂ 1616--76 76 µµµµµµµµg/lg/l ♀♀ 77--64 64 µµµµµµµµg/lg/l
•• CKCK --MB MB massmass<< 5  5  µgµg/l/l

•• ASTAST ♂♂ ≤≤ 0.7 0.7 µµµµµµµµkatkat/l/l ♀♀ ≤≤ 0.6 0.6 µµµµµµµµkatkat/l/l
•• CKCK ♂♂ 0.410.41--3.163.16µµµµµµµµkatkat/l/l ♀♀ 0.410.41--2.832.83µµµµµµµµkatkat/l/l
•• CKCK --MBMB ≤≤ 0.4 0.4 µµµµµµµµkatkat/l, /l, oror 6% 6% ofof totaltotal CKCK
•• LDLD ♂♂ 3.33.3--7.5 7.5 µµµµµµµµkatkat/l/l ♀♀ 3.33.3--6.3 6.3 µµµµµµµµkatkat/l/l
•• HBDHBD ≤≤ 3.0 3.0 µµµµµµµµkatkat/l/l



OTHER BIOCHEMICAL AND OTHER BIOCHEMICAL AND 
HAEMATOLOGICAL TESTINGS IN AMIHAEMATOLOGICAL TESTINGS IN AMI

•• WBCWBC
•• sedimentation rate, CRPsedimentation rate, CRP
•• glycaemiaglycaemia
•• Na, K, Cl, Ca, MgNa, K, Cl, Ca, Mg
•• cholesterol, cholesterol, triglyceridestriglycerides
•• FBGFBG
•• coagulationcoagulation
•• acidacid--base balancebase balance
•• urea, kreatininurea, kreatinin
•• uricuric acidacid, bilirubin, bilirubin
•• ALT, AST, ALP, GMT, LD ALT, AST, ALP, GMT, LD 



OTHER MARKERS IN DG OF ACUTE OTHER MARKERS IN DG OF ACUTE 
CORONARY SYNDROMESCORONARY SYNDROMES

•• GPBBGPBB ((cardiaccardiac--specificspecific BB BB isoenzymeisoenzyme ofof glycogenglycogen phosphorylasephosphorylase))

•• glycogenglycogenphosphorylasephosphorylase–– enzyme enzyme ofof glycogenolysisglycogenolysis
•• 3 3 isoenzymesisoenzymesformedformed by 2 by 2 subunitssubunits, 3 , 3 typestypesofof subunitssubunits–– B,B, M,M, L:L:

•• isoenzymeisoenzymeBBBB brainbrain andand myocardiummyocardium
MMMM skeletalskeletalmusclesmuscles
LL LL liverliver

•• veryvery sensitive sensitive andand earlyearly indicatorindicator ofof myocarialmyocarial injuryinjury
•• ↑↑ in 0.5in 0.5--2 2 h,h, return to normal values in return to normal values in 22 daysdays
•• peakpeak aboutabout 20times 20times thethe amountamount ofof thethe physiologicalphysiologicalvaluevalue



OTHER MARKERS IN DG OF ACUTE OTHER MARKERS IN DG OF ACUTE 
CORONY SYNDROMESCORONY SYNDROMES

•• IMA (IMA ( ischemiaischemia--modifiedmodified albumin)albumin)
•• modifiedmodified NN--terminalterminal →→ modifiedmodified abilityability ofof microelementsmicroelementsbindingbinding
•• veryvery earlyearly nonnon--specificspecificmarkermarker ~~ in in serumserum occursoccursminutesminutes afterafter

attackattack, , peakpeak in 1 in 1 oror more h, more h, returnreturn to to normalnormal valuesvaluesin in 66--12 h12 h

•• HFABP (HFABP (heartheart fattyfatty acidsacidsbindingbinding protein)protein)
•• commoncommonmarkermarker as GPBBas GPBB

•• WBCHO (WBCHO (wholewhole bloodblood cholincholin))
•• consideringconsidering thethe risk risk ofof AS AS plaqueplaque destabilisationdestabilisation
•• ↑↑ in in liverliver andand renalrenal failurefailure andand tumorstumors

•• researchresearch

CHCH33

HOHO--CHCH22--CHCH22--NN++--CHCH33

CHCH33



CardiacCardiac failurefailure

fale fale ofof thethe heartheart to pump to pump enoughenoughbloodblood to to 
satisfysatisfy thethe needsneedsofof thethe bodybody

•• oldold markersmarkers: : CK CK andand CKCK --MB are MB are normalnormal
•• AST, ALT, AST, ALT, andand LDLD 55 are are elevatedelevatedas a as a resultresult ofof

liverliver congestioncongestion

•• newnew markersmarkers:: natriureticnatriuretic peptidespeptides



NatriureticNatriuretic peptidespeptides

hormoneshormonessynthesizedsynthesized, , storedstored andand releasedreleased
by by cardiomyocytescardiomyocytes

•• vasorelaxationvasorelaxationandand natriureticnatriuretic effectseffects

•• secretionsecretionstimulatedstimulated by: by: atrialatrial distensiondistensionoror
hypertrophyhypertrophy , , ventricleventricle overloadoverload, , myocardialmyocardial
ischemiaischemia, , bloodblood volume volume expansionexpansion, , glucocorticoidsglucocorticoids, , 
hypoxiahypoxia, , thyroidealthyroideal dis. dis. 



ANP (ANP (atrialatrial NP)NP)

•• 28 AA peptide 28 AA peptide withwith a 17 AA ring a 17 AA ring formedformed by a by a 
disulfidedisulfide bondbond in in thethe middlemiddle ofof thethe moleculemolecule

•• producedproduced, , storedstored andand releasedreleasedby by atrialatrial myocytesmyocytesin in 
response to:response to: atrialatrial distentiondistention

stretchingstretching ofof thethe vesselvesselwallswalls
sympatheticsympatheticstimulationstimulation ofof ββββββββ––recrec. . 
hypernatremiahypernatremia
ANGTANGT --II II 
endothelinendothelin ((vasoconsrtictorvasoconsrtictor))



PhysiologicalPhysiologicaleffectseffectsofof ANPANP

• Renal
• ↑ the glomerular filtration rate (GFR), resulting in greater excretion of

Na+ and water
• ↓ Na+ reabsorption
• inhibits renin secretion, thereby inhibiting the RA system
• ↓ aldosterone secretion 
• Cardiovascular
• relaxes vascular smooth muscleby: ↑ of vascular smooth muscle 

cGMP and inhibition of the effects of catecholamines 
• inhibits maladaptive cardiac hypertrophy
• Adipose tissue
• ↑ the release of free fatty acids from adipose tissue
• ↑ intracellular cGMP levels that induce the phosphorylationof a 

hormone-sensitive lipase



TestsTestsshowingshowingelevatedelevatedlevelslevelsofof BNP BNP oror
NTNT--proBNPproBNP in in thethe bloodblood are are usedusedas a as a 

diagnosisdiagnosisofof heartheart failurefailure andand maymay bebe usefuluseful
to to establishestablishprognosisprognosisin in heartheart failurefailure , as , as bothboth

markersmarkers are are higherhigher in in patientspatients withwith worseworse
outcomeoutcome. 

BothBoth BNP BNP andand NTNT--proBNPproBNP havehavebeenbeenapprovedapproved
as a as a markermarker for for acuteacutecongestivecongestiveheartheart failurefailure . . 

TheThe plasma/plasma/serumserum concentrationsconcentrationsare are increasedincreased
in in patientspatients withwith asymptomaticasymptomaticandand

symptomaticsymptomatic leftleft ventricularventricular dysfunctiondysfunction. . 



BNP (BNP (brainbrain NP)NP)

•• originallyoriginally identifiedidentified in in extractsextracts ofof porcineporcine brainbrain , , butbut inin
humanshumans itit isis producedproduced mainlymainly in in thethe cardiaccardiac ventriclesventricles

•• 32 AA polypeptide 32 AA polypeptide secretedsecretedin response to in response to excessiveexcessive
stretchingstretching ofof ventricularventricular myocytesmyocytes

•• synthesizedsynthesizedas  as  prepre--propro--hormone hormone →→ proBNPproBNP (AA 1(AA 1--108) 108) 
-- cleavagecleavage→→ BNP (AA 77BNP (AA 77--108)108)andand inactiveinactive NTproBNPNTproBNP
(AA 1(AA 1--76)76)



BNP /PBNP /P

•• BindsBinds to to andand activatesactivatesNP receptor NP receptor systemsystemin a in a similarsimilar
fashionfashion to ANP to ANP butbut withwith 1010--foldfold lowerlower affinityaffinity ; ; itsits
biologicalbiological halfhalf--lifelife isis, , howeverhowever, , twicetwice as as longlong. . 

•• EffectsEffects:: ↓↓ in in systemicsystemicvascularvascular resistanceresistanceandand centralcentral
venousvenouspressurepressure
↑↑ in in natriuresisnatriuresis
↓↓ in in cardiaccardiac outputoutput andand ↓↓ in in bloodblood volumevolume
reninrenin andand aldosteronealdosteronesynthesissynthesisinhibitioninhibition

•• cutcut offoff = 100 = 100 ngng/l/l = = 28.90 28.90 pmolpmol/l/l
•• (1 (1 pmolpmol/l = 3.460 /l = 3.460 ngng/l; 1 /l; 1 ngng/l = 0.289 /l = 0.289 pmolpmol/l)/l)

→→



NTproBNPNTproBNP (N(N--terminalterminal ) /S) /S

•• 7676 AAAA NN--terminalterminal fragment fragment coco--secreted withsecreted withBNPBNP
•• synthesizedsynthesizedas  as  prepre--propro--hormone hormone →→ proBNPproBNP (AA 1(AA 1--

108) 108) -- cleavagecleavage→→ BNP (AA 77BNP (AA 77--108) 108) andand inactiveinactive
NTproBNPNTproBNP (AA 1(AA 1--76)76)

•• cutcut offoff = 125 = 125 ngng/l/l = 14.75 = 14.75 pmolpmol/l/l
•• (1 (1 pmolpmol/l = 8.457 /l = 8.457 ngng/l; 1 /l; 1 ngng/l = 0.1182 /l = 0.1182 pmolpmol/l)/l)


