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CirculatoryCirculatoryCirculatoryCirculatoryCirculatoryCirculatoryCirculatoryCirculatory systemsystemsystemsystemsystemsystemsystemsystem isisisisisisisis divideddivideddivideddivideddivideddivideddivideddivided intointointointointointointointo threethreethreethreethreethreethreethree componentscomponentscomponentscomponentscomponentscomponentscomponentscomponents ::::::::

-- heartheartheartheartheartheartheartheart,,,,,,,,
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-- heartheartheartheartheartheartheartheart,,,,,,,,

-- bloodbloodbloodbloodbloodbloodbloodblood vesselsvesselsvesselsvesselsvesselsvesselsvesselsvessels andandandandandandandand

-- bloodbloodbloodbloodbloodbloodbloodblood........

TheyTheyTheyTheyTheyTheyTheyThey areareareareareareareare closelycloselycloselycloselycloselycloselycloselyclosely relatedrelatedrelatedrelatedrelatedrelatedrelatedrelated

DisturbanceDisturbanceDisturbanceDisturbanceDisturbanceDisturbanceDisturbanceDisturbance ofofofofofofofof oneoneoneoneoneoneoneone componentcomponentcomponentcomponentcomponentcomponentcomponentcomponent willwillwillwillwillwillwillwill soonsoonsoonsoonsoonsoonsoonsoon attractattractattractattractattractattractattractattract otherotherotherotherotherotherotherother
parametersparametersparametersparametersparametersparametersparametersparameters disorderdisorderdisorderdisorderdisorderdisorderdisorderdisorder



BloodBloodBloodBloodBloodBloodBloodBlood pressurepressurepressurepressurepressurepressurepressurepressure willwillwillwillwillwillwillwill bebebebebebebebe keptkeptkeptkeptkeptkeptkeptkept constantconstantconstantconstantconstantconstantconstantconstant bybybybybybybyby heartheartheartheartheartheartheartheart thatthatthatthatthatthatthatthat willwillwillwillwillwillwillwill adjustadjustadjustadjustadjustadjustadjustadjust
thethethethethethethethe volumevolumevolumevolumevolumevolumevolumevolume raterateraterateraterateraterate pumpedpumpedpumpedpumpedpumpedpumpedpumpedpumped intointointointointointointointo aaaaaaaa distributiondistributiondistributiondistributiondistributiondistributiondistributiondistribution--------returnreturnreturnreturnreturnreturnreturnreturn systemsystemsystemsystemsystemsystemsystemsystem ofofofofofofofof
thethethethethethethethe fixedfixedfixedfixedfixedfixedfixedfixed volumevolumevolumevolumevolumevolumevolumevolume ofofofofofofofof bloodbloodbloodbloodbloodbloodbloodblood

TheTheTheTheTheTheTheThe pressurepressurepressurepressurepressurepressurepressurepressure cancancancancancancancan bebebebebebebebe decreaseddecreaseddecreaseddecreaseddecreaseddecreaseddecreaseddecreased bybybybybybybyby fourfourfourfourfourfourfourfour mechanismsmechanismsmechanismsmechanismsmechanismsmechanismsmechanismsmechanisms::::::::

11111111........ decreasedecreasedecreasedecreasedecreasedecreasedecreasedecrease ofofofofofofofof bloodbloodbloodbloodbloodbloodbloodblood volumevolumevolumevolumevolumevolumevolumevolume pumpedpumpedpumpedpumpedpumpedpumpedpumpedpumped inininininininin heart/minuteheart/minuteheart/minuteheart/minuteheart/minuteheart/minuteheart/minuteheart/minute (minute(minute(minute(minute(minute(minute(minute(minute
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11111111........ decreasedecreasedecreasedecreasedecreasedecreasedecreasedecrease ofofofofofofofof bloodbloodbloodbloodbloodbloodbloodblood volumevolumevolumevolumevolumevolumevolumevolume pumpedpumpedpumpedpumpedpumpedpumpedpumpedpumped inininininininin heart/minuteheart/minuteheart/minuteheart/minuteheart/minuteheart/minuteheart/minuteheart/minute (minute(minute(minute(minute(minute(minute(minute(minute
volumevolumevolumevolumevolumevolumevolumevolume ofofofofofofofof thethethethethethethethe heart)heart)heart)heart)heart)heart)heart)heart)

22222222........ decreasedecreasedecreasedecreasedecreasedecreasedecreasedecrease inininininininin bloodbloodbloodbloodbloodbloodbloodblood volumevolumevolumevolumevolumevolumevolumevolume (hemorrhage)(hemorrhage)(hemorrhage)(hemorrhage)(hemorrhage)(hemorrhage)(hemorrhage)(hemorrhage)

33333333........ increasingincreasingincreasingincreasingincreasingincreasingincreasingincreasing thethethethethethethethe viscosityviscosityviscosityviscosityviscosityviscosityviscosityviscosity ofofofofofofofof thethethethethethethethe bloodbloodbloodbloodbloodbloodbloodblood((((((((hemoconcentrationhemoconcentrationhemoconcentrationhemoconcentrationhemoconcentrationhemoconcentrationhemoconcentrationhemoconcentration),),),),),),),),

44444444........ IncreasingIncreasingIncreasingIncreasingIncreasingIncreasingIncreasingIncreasing ofofofofofofofof circulationcirculationcirculationcirculationcirculationcirculationcirculationcirculation spacespacespacespacespacespacespacespace((((((((vasodilatationvasodilatationvasodilatationvasodilatationvasodilatationvasodilatationvasodilatationvasodilatation))))))))........



UnderUnderUnderUnderUnderUnderUnderUnder normalnormalnormalnormalnormalnormalnormalnormal homeostasishomeostasishomeostasishomeostasishomeostasishomeostasishomeostasishomeostasis pressurepressurepressurepressurepressurepressurepressurepressure mustmustmustmustmustmustmustmust remainremainremainremainremainremainremainremain optimal,optimal,optimal,optimal,optimal,optimal,optimal,optimal,
heartheartheartheartheartheartheartheart attackattackattackattackattackattackattackattack =dependent=dependent=dependent=dependent=dependent=dependent=dependent=dependent onononononononon thethethethethethethethe pressurepressurepressurepressurepressurepressurepressurepressure thatthatthatthatthatthatthatthat willwillwillwillwillwillwillwill forceforceforceforceforceforceforceforce thethethethethethethethe
ventriclesventriclesventriclesventriclesventriclesventriclesventriclesventricles (in(in(in(in(in(in(in(in turnturnturnturnturnturnturnturn dependentdependentdependentdependentdependentdependentdependentdependent onononononononon thethethethethethethethe degreedegreedegreedegreedegreedegreedegreedegree ofofofofofofofof atrialatrialatrialatrialatrialatrialatrialatrial
compensation)compensation)compensation)compensation)compensation)compensation)compensation)compensation)........

VenousVenousVenousVenousVenousVenousVenousVenous returnreturnreturnreturnreturnreturnreturnreturn willwillwillwillwillwillwillwill dependdependdependdependdependdependdependdepend onononononononon thatthatthatthatthatthatthatthat bloodbloodbloodbloodbloodbloodbloodblood pressurepressurepressurepressurepressurepressurepressurepressure thatthatthatthatthatthatthatthat willwillwillwillwillwillwillwill leadleadleadleadleadleadleadlead
bloodbloodbloodbloodbloodbloodbloodblood totototototototo venulesvenulesvenulesvenulesvenulesvenulesvenulesvenules........
cardiaccardiaccardiaccardiaccardiaccardiaccardiaccardiac pressurepressurepressurepressurepressurepressurepressurepressure ======== controlledcontrolledcontrolledcontrolledcontrolledcontrolledcontrolledcontrolled reflexreflexreflexreflexreflexreflexreflexreflex bybybybybybybyby:::::::: thethethethethethethethe aorticaorticaorticaorticaorticaorticaorticaortic archarcharcharcharcharcharcharch andandandandandandandand
carotidcarotidcarotidcarotidcarotidcarotidcarotidcarotid sensorssensorssensorssensorssensorssensorssensorssensors viaviaviaviaviaviaviavia medullarymedullarymedullarymedullarymedullarymedullarymedullarymedullary vitalvitalvitalvitalvitalvitalvitalvital centerscenterscenterscenterscenterscenterscenterscenters andandandandandandandand bybybybybybybyby SNVSNVSNVSNVSNVSNVSNVSNV........
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cardiaccardiaccardiaccardiaccardiaccardiaccardiaccardiac pressurepressurepressurepressurepressurepressurepressurepressure ======== controlledcontrolledcontrolledcontrolledcontrolledcontrolledcontrolledcontrolled reflexreflexreflexreflexreflexreflexreflexreflex bybybybybybybyby:::::::: thethethethethethethethe aorticaorticaorticaorticaorticaorticaorticaortic archarcharcharcharcharcharcharch andandandandandandandand
carotidcarotidcarotidcarotidcarotidcarotidcarotidcarotid sensorssensorssensorssensorssensorssensorssensorssensors viaviaviaviaviaviaviavia medullarymedullarymedullarymedullarymedullarymedullarymedullarymedullary vitalvitalvitalvitalvitalvitalvitalvital centerscenterscenterscenterscenterscenterscenterscenters andandandandandandandand bybybybybybybyby SNVSNVSNVSNVSNVSNVSNVSNV........

SanguinSanguinSanguinSanguinSanguinSanguinSanguinSanguin volumevolumevolumevolumevolumevolumevolumevolume andandandandandandandand hemoconcentrationhemoconcentrationhemoconcentrationhemoconcentrationhemoconcentrationhemoconcentrationhemoconcentrationhemoconcentration levellevellevellevellevellevellevellevel areareareareareareareare keptkeptkeptkeptkeptkeptkeptkept
constantconstantconstantconstantconstantconstantconstantconstant bybybybybybybyby thethethethethethethethe followingfollowingfollowingfollowingfollowingfollowingfollowingfollowing mechanismsmechanismsmechanismsmechanismsmechanismsmechanismsmechanismsmechanisms:::::::: thethethethethethethethe reninreninreninreninreninreninreninrenin //////// angiotensinangiotensinangiotensinangiotensinangiotensinangiotensinangiotensinangiotensin
//////// aldosteronealdosteronealdosteronealdosteronealdosteronealdosteronealdosteronealdosterone bybybybybybybyby thethethethethethethethe actionactionactionactionactionactionactionaction:::::::: aldosteronealdosteronealdosteronealdosteronealdosteronealdosteronealdosteronealdosterone andandandandandandandand antidiureticantidiureticantidiureticantidiureticantidiureticantidiureticantidiureticantidiuretic
hormonehormonehormonehormonehormonehormonehormonehormone associatedassociatedassociatedassociatedassociatedassociatedassociatedassociated withwithwithwithwithwithwithwith thethethethethethethethe activityactivityactivityactivityactivityactivityactivityactivity ofofofofofofofof natriureticnatriureticnatriureticnatriureticnatriureticnatriureticnatriureticnatriuretic factorfactorfactorfactorfactorfactorfactorfactor
(peptide(peptide(peptide(peptide(peptide(peptide(peptide(peptide ofofofofofofofof atrialatrialatrialatrialatrialatrialatrialatrial muscle)muscle)muscle)muscle)muscle)muscle)muscle)muscle)........
InInInInInInInIn thisthisthisthisthisthisthisthis waywaywaywaywaywaywayway thethethethethethethethe heartheartheartheartheartheartheartheart hashashashashashashashas endocrineendocrineendocrineendocrineendocrineendocrineendocrineendocrine regulatoryregulatoryregulatoryregulatoryregulatoryregulatoryregulatoryregulatory activitiesactivitiesactivitiesactivitiesactivitiesactivitiesactivitiesactivities



The physiological basis of cardiac therapyThe physiological basis of cardiac therapyThe physiological basis of cardiac therapyThe physiological basis of cardiac therapyThe physiological basis of cardiac therapyThe physiological basis of cardiac therapyThe physiological basis of cardiac therapyThe physiological basis of cardiac therapy

CardiacCardiacCardiacCardiacCardiacCardiacCardiacCardiac musclemusclemusclemusclemusclemusclemusclemuscle cellscellscellscellscellscellscellscells contractcontractcontractcontractcontractcontractcontractcontract spontaneouslyspontaneouslyspontaneouslyspontaneouslyspontaneouslyspontaneouslyspontaneouslyspontaneously duedueduedueduedueduedue totototototototo aaaaaaaa specificspecificspecificspecificspecificspecificspecificspecific

contractilecontractilecontractilecontractilecontractilecontractilecontractilecontractile proteinproteinproteinproteinproteinproteinproteinprotein ,,,,,,,,actomyosinactomyosinactomyosinactomyosinactomyosinactomyosinactomyosinactomyosin andandandandandandandand totototototototo energyenergyenergyenergyenergyenergyenergyenergy generatinggeneratinggeneratinggeneratinggeneratinggeneratinggeneratinggenerating

systemsystemsystemsystemsystemsystemsystemsystem ((((((((mitchondrialmitchondrialmitchondrialmitchondrialmitchondrialmitchondrialmitchondrialmitchondrial))))))))
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systemsystemsystemsystemsystemsystemsystemsystem ((((((((mitchondrialmitchondrialmitchondrialmitchondrialmitchondrialmitchondrialmitchondrialmitchondrial))))))))

ContractionContractionContractionContractionContractionContractionContractionContraction willwillwillwillwillwillwillwill bebebebebebebebe carriedcarriedcarriedcarriedcarriedcarriedcarriedcarried outoutoutoutoutoutoutout bybybybybybybyby calciumcalciumcalciumcalciumcalciumcalciumcalciumcalcium ionsionsionsionsionsionsionsions,,,,,,,, theirtheirtheirtheirtheirtheirtheirtheir releasereleasereleasereleasereleasereleasereleaserelease

beingbeingbeingbeingbeingbeingbeingbeing cyclicalcyclicalcyclicalcyclicalcyclicalcyclicalcyclicalcyclical afterafterafterafterafterafterafterafter membranemembranemembranemembranemembranemembranemembranemembrane depolarizationdepolarizationdepolarizationdepolarizationdepolarizationdepolarizationdepolarizationdepolarization (which(which(which(which(which(which(which(which willwillwillwillwillwillwillwill

precedeprecedeprecedeprecedeprecedeprecedeprecedeprecede eacheacheacheacheacheacheacheach contraction)contraction)contraction)contraction)contraction)contraction)contraction)contraction)........

ThisThisThisThisThisThisThisThis electricalelectricalelectricalelectricalelectricalelectricalelectricalelectrical activityactivityactivityactivityactivityactivityactivityactivity isisisisisisisis reversiblereversiblereversiblereversiblereversiblereversiblereversiblereversible........



ItItItItItItItIt willwillwillwillwillwillwillwill allowallowallowallowallowallowallowallow::::::::

-------- membranemembranemembranemembranemembranemembranemembranemembrane permeabilitypermeabilitypermeabilitypermeabilitypermeabilitypermeabilitypermeabilitypermeability

-------- sodiumsodiumsodiumsodiumsodiumsodiumsodiumsodium ionionionionionionionion penetrationpenetrationpenetrationpenetrationpenetrationpenetrationpenetrationpenetration

-------- thethethethethethethethe releasereleasereleasereleasereleasereleasereleaserelease ofofofofofofofof potassiumpotassiumpotassiumpotassiumpotassiumpotassiumpotassiumpotassium ions,ions,ions,ions,ions,ions,ions,ions, andandandandandandandand thenthenthenthenthenthenthenthen

calciumcalciumcalciumcalciumcalciumcalciumcalciumcalcium enteringenteringenteringenteringenteringenteringenteringentering viaviaviaviaviaviaviavia ionionionionionionionion channelschannelschannelschannelschannelschannelschannelschannels voltagevoltagevoltagevoltagevoltagevoltagevoltagevoltage //////// dependentdependentdependentdependentdependentdependentdependentdependent onononononononon
thethethethethethethethe concentrationconcentrationconcentrationconcentrationconcentrationconcentrationconcentrationconcentration gradientgradientgradientgradientgradientgradientgradientgradient........

flowflowflowflowflowflowflowflow determinesdeterminesdeterminesdeterminesdeterminesdeterminesdeterminesdetermines::::::::

-------- ReversalReversalReversalReversalReversalReversalReversalReversal ofofofofofofofof cardiaccardiaccardiaccardiaccardiaccardiaccardiaccardiac membranemembranemembranemembranemembranemembranemembranemembrane electricalelectricalelectricalelectricalelectricalelectricalelectricalelectrical polaritypolaritypolaritypolaritypolaritypolaritypolaritypolarity thatthatthatthatthatthatthatthat
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-------- ReversalReversalReversalReversalReversalReversalReversalReversal ofofofofofofofof cardiaccardiaccardiaccardiaccardiaccardiaccardiaccardiac membranemembranemembranemembranemembranemembranemembranemembrane electricalelectricalelectricalelectricalelectricalelectricalelectricalelectrical polaritypolaritypolaritypolaritypolaritypolaritypolaritypolarity thatthatthatthatthatthatthatthat

willwillwillwillwillwillwillwill bebebebebebebebe adjustedadjustedadjustedadjustedadjustedadjustedadjustedadjusted totototototototo balancebalancebalancebalancebalancebalancebalancebalance levellevellevellevellevellevellevellevel ofofofofofofofof --------8080808080808080 totototototototo --------9090909090909090 mVmVmVmVmVmVmVmV (with(with(with(with(with(with(with(with NaNaNaNaNaNaNaNa ++++++++
ionsionsionsionsionsionsionsions outoutoutoutoutoutoutout thethethethethethethethe exchangeexchangeexchangeexchangeexchangeexchangeexchangeexchange ofofofofofofofof thethethethethethethethe KKKKKKKK +)+)+)+)+)+)+)+)........

HeartHeartHeartHeartHeartHeartHeartHeart rhythmrhythmrhythmrhythmrhythmrhythmrhythmrhythm ======== determineddetermineddetermineddetermineddetermineddetermineddetermineddetermined bybybybybybybyby sinoatrialsinoatrialsinoatrialsinoatrialsinoatrialsinoatrialsinoatrialsinoatrial nodenodenodenodenodenodenodenode duedueduedueduedueduedue totototototototo thethethethethethethethe cellscellscellscellscellscellscellscells
thatthatthatthatthatthatthatthat polarizepolarizepolarizepolarizepolarizepolarizepolarizepolarize //////// depolarizesdepolarizesdepolarizesdepolarizesdepolarizesdepolarizesdepolarizesdepolarizes spontaneouslyspontaneouslyspontaneouslyspontaneouslyspontaneouslyspontaneouslyspontaneouslyspontaneously andandandandandandandand muchmuchmuchmuchmuchmuchmuchmuch moremoremoremoremoremoremoremore
frequentlyfrequentlyfrequentlyfrequentlyfrequentlyfrequentlyfrequentlyfrequently thanthanthanthanthanthanthanthan anywhereanywhereanywhereanywhereanywhereanywhereanywhereanywhere inininininininin thethethethethethethethe heartheartheartheartheartheartheartheart........



TheTheTheTheTheTheTheThe heartheartheartheartheartheartheartheart hashashashashashashashas::::::::

άάάάάάάά--------andandandandandandandand especiallyespeciallyespeciallyespeciallyespeciallyespeciallyespeciallyespecially

ββββββββ--------adrenoreceptorsadrenoreceptorsadrenoreceptorsadrenoreceptorsadrenoreceptorsadrenoreceptorsadrenoreceptorsadrenoreceptors,,,,,,,,

activationactivationactivationactivationactivationactivationactivationactivation:::::::: followedfollowedfollowedfollowedfollowedfollowedfollowedfollowed bybybybybybybyby thethethethethethethethe intrusionintrusionintrusionintrusionintrusionintrusionintrusionintrusion ofofofofofofofof CaCaCaCaCaCaCaCa ++++++++ ionsionsionsionsionsionsionsions inininininininin thethethethethethethethe
cardiaccardiaccardiaccardiaccardiaccardiaccardiaccardiac cell,cell,cell,cell,cell,cell,cell,cell, consecutiveconsecutiveconsecutiveconsecutiveconsecutiveconsecutiveconsecutiveconsecutive totototototototo thethethethethethethethe increasedincreasedincreasedincreasedincreasedincreasedincreasedincreased contractioncontractioncontractioncontractioncontractioncontractioncontractioncontraction andandandandandandandand
relaxationrelaxationrelaxationrelaxationrelaxationrelaxationrelaxationrelaxation ofofofofofofofof cardiaccardiaccardiaccardiaccardiaccardiaccardiaccardiac musclemusclemusclemusclemusclemusclemusclemuscle........

WhenWhenWhenWhenWhenWhenWhenWhen ββββββββ--------adrenoceptorsadrenoceptorsadrenoceptorsadrenoceptorsadrenoceptorsadrenoceptorsadrenoceptorsadrenoceptors areareareareareareareare enabledenabledenabledenabledenabledenabledenabledenabled ======== increasesincreasesincreasesincreasesincreasesincreasesincreasesincreases heartheartheartheartheartheartheartheart raterateraterateraterateraterate
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WhenWhenWhenWhenWhenWhenWhenWhen ββββββββ--------adrenoceptorsadrenoceptorsadrenoceptorsadrenoceptorsadrenoceptorsadrenoceptorsadrenoceptorsadrenoceptors areareareareareareareare enabledenabledenabledenabledenabledenabledenabledenabled ======== increasesincreasesincreasesincreasesincreasesincreasesincreasesincreases heartheartheartheartheartheartheartheart raterateraterateraterateraterate
andandandandandandandand forceforceforceforceforceforceforceforce ofofofofofofofof contractioncontractioncontractioncontractioncontractioncontractioncontractioncontraction,,,,,,,, followedfollowedfollowedfollowedfollowedfollowedfollowedfollowed bybybybybybybyby increasedincreasedincreasedincreasedincreasedincreasedincreasedincreased intracellularintracellularintracellularintracellularintracellularintracellularintracellularintracellular
concentrationsconcentrationsconcentrationsconcentrationsconcentrationsconcentrationsconcentrationsconcentrations ofofofofofofofof cccccccc--------AMPAMPAMPAMPAMPAMPAMPAMP (cyclic(cyclic(cyclic(cyclic(cyclic(cyclic(cyclic(cyclic adenosineadenosineadenosineadenosineadenosineadenosineadenosineadenosine monophosphatemonophosphatemonophosphatemonophosphatemonophosphatemonophosphatemonophosphatemonophosphate))))))))........

ββββββββ--------adrenoreceptorsadrenoreceptorsadrenoreceptorsadrenoreceptorsadrenoreceptorsadrenoreceptorsadrenoreceptorsadrenoreceptors areareareareareareareare closelycloselycloselycloselycloselycloselycloselyclosely associatedassociatedassociatedassociatedassociatedassociatedassociatedassociated withwithwithwithwithwithwithwith adenylateadenylateadenylateadenylateadenylateadenylateadenylateadenylate
cyclasescyclasescyclasescyclasescyclasescyclasescyclasescyclases ,,,,,,,, specificspecificspecificspecificspecificspecificspecificspecific enzymesenzymesenzymesenzymesenzymesenzymesenzymesenzymes ofofofofofofofof heartheartheartheartheartheartheartheart membranemembranemembranemembranemembranemembranemembranemembrane ........

ββββββββ--------agonistsagonistsagonistsagonistsagonistsagonistsagonistsagonists favorsfavorsfavorsfavorsfavorsfavorsfavorsfavors thethethethethethethethe activationactivationactivationactivationactivationactivationactivationactivation ofofofofofofofof adenyladenyladenyladenyladenyladenyladenyladenyl cyclasecyclasecyclasecyclasecyclasecyclasecyclasecyclase receptors,receptors,receptors,receptors,receptors,receptors,receptors,receptors,
whichwhichwhichwhichwhichwhichwhichwhich convertconvertconvertconvertconvertconvertconvertconvert ATPATPATPATPATPATPATPATP totototototototo AMPAMPAMPAMPAMPAMPAMPAMP--------cccccccc........



Mechanisms of calcium mobilization in myocardial Mechanisms of calcium mobilization in myocardial cytosolcytosol

(increased rate in systole, low in diastole) (increased rate in systole, low in diastole) 

(Brander, 1991)(Brander, 1991)
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CardiacCardiacCardiacCardiacCardiacCardiacCardiacCardiac collapsecollapsecollapsecollapsecollapsecollapsecollapsecollapse

whenwhenwhenwhenwhenwhenwhenwhen thethethethethethethethe heartheartheartheartheartheartheartheart isisisisisisisis notnotnotnotnotnotnotnot ableableableableableableableable totototototototo removeremoveremoveremoveremoveremoveremoveremove thethethethethethethethe bloodbloodbloodbloodbloodbloodbloodblood thatthatthatthatthatthatthatthat pervadespervadespervadespervadespervadespervadespervadespervades ventricular,ventricular,ventricular,ventricular,ventricular,ventricular,ventricular,ventricular,
entersentersentersentersentersentersentersenters inininininininin collapsecollapsecollapsecollapsecollapsecollapsecollapsecollapse andandandandandandandand itititititititit willwillwillwillwillwillwillwill expandexpandexpandexpandexpandexpandexpandexpand........

collapsecollapsecollapsecollapsecollapsecollapsecollapsecollapse followedfollowedfollowedfollowedfollowedfollowedfollowedfollowed bybybybybybybyby edemaedemaedemaedemaedemaedemaedemaedema andandandandandandandand //////// ascitesascitesascitesascitesascitesascitesascitesascites asasasasasasasas aaaaaaaa resultresultresultresultresultresultresultresult ofofofofofofofof myocardialmyocardialmyocardialmyocardialmyocardialmyocardialmyocardialmyocardial valvevalvevalvevalvevalvevalvevalvevalve
damagedamagedamagedamagedamagedamagedamagedamage ........

Treatment,Treatment,Treatment,Treatment,Treatment,Treatment,Treatment,Treatment, oneoneoneoneoneoneoneone ofofofofofofofof twotwotwotwotwotwotwotwo directionsdirectionsdirectionsdirectionsdirectionsdirectionsdirectionsdirections::::::::
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11111111........ improvingimprovingimprovingimprovingimprovingimprovingimprovingimproving thethethethethethethethe pumpingpumpingpumpingpumpingpumpingpumpingpumpingpumping capacitycapacitycapacitycapacitycapacitycapacitycapacitycapacity ofofofofofofofof thethethethethethethethe heartheartheartheartheartheartheartheart ((((((((egegegegegegegeg,,,,,,,, useuseuseuseuseuseuseuse ofofofofofofofof stimulantsstimulantsstimulantsstimulantsstimulantsstimulantsstimulantsstimulants orororororororor
glycosides)glycosides)glycosides)glycosides)glycosides)glycosides)glycosides)glycosides)........ValuableValuableValuableValuableValuableValuableValuableValuable stimulantsstimulantsstimulantsstimulantsstimulantsstimulantsstimulantsstimulants whenwhenwhenwhenwhenwhenwhenwhen thethethethethethethethe pressurepressurepressurepressurepressurepressurepressurepressure isisisisisisisis lowlowlowlowlowlowlowlow fromfromfromfromfromfromfromfrom heartheartheartheartheartheartheartheart
slowingslowingslowingslowingslowingslowingslowingslowing........

22222222........InInInInInInInIn oppositionoppositionoppositionoppositionoppositionoppositionoppositionopposition totototototototo thethethethethethethethe first,first,first,first,first,first,first,first, whenwhenwhenwhenwhenwhenwhenwhen thethethethethethethethe heartheartheartheartheartheartheartheart activityactivityactivityactivityactivityactivityactivityactivity willwillwillwillwillwillwillwill bebebebebebebebe reducedreducedreducedreducedreducedreducedreducedreduced totototototototo aaaaaaaa
levellevellevellevellevellevellevellevel thatthatthatthatthatthatthatthat cancancancancancancancan copecopecopecopecopecopecopecope........ ThisThisThisThisThisThisThisThis willwillwillwillwillwillwillwill achieveachieveachieveachieveachieveachieveachieveachieve reducingreducingreducingreducingreducingreducingreducingreducing thethethethethethethethe volumevolumevolumevolumevolumevolumevolumevolume ofofofofofofofof bloodbloodbloodbloodbloodbloodbloodblood
pumpedpumpedpumpedpumpedpumpedpumpedpumpedpumped orororororororor bybybybybybybyby reducingreducingreducingreducingreducingreducingreducingreducing thethethethethethethethe pressurepressurepressurepressurepressurepressurepressurepressure atatatatatatatat whichwhichwhichwhichwhichwhichwhichwhich bloodbloodbloodbloodbloodbloodbloodblood isisisisisisisis pumpedpumpedpumpedpumpedpumpedpumpedpumpedpumped (by(by(by(by(by(by(by(by
vasodilatorsvasodilatorsvasodilatorsvasodilatorsvasodilatorsvasodilatorsvasodilatorsvasodilators thatthatthatthatthatthatthatthat reducereducereducereducereducereducereducereduce peripheralperipheralperipheralperipheralperipheralperipheralperipheralperipheral resistanceresistanceresistanceresistanceresistanceresistanceresistanceresistance))))))))........



Cardiovascular medication can be Cardiovascular medication can be Cardiovascular medication can be Cardiovascular medication can be Cardiovascular medication can be Cardiovascular medication can be Cardiovascular medication can be Cardiovascular medication can be classifiedclassifiedclassifiedclassifiedclassifiedclassifiedclassifiedclassified into::into::into::into::into::into::into::into::

-- Cardiac stimulantsCardiac stimulantsCardiac stimulantsCardiac stimulantsCardiac stimulantsCardiac stimulantsCardiac stimulantsCardiac stimulants

-- SympathicomimeticSympathicomimeticSympathicomimeticSympathicomimeticSympathicomimeticSympathicomimeticSympathicomimeticSympathicomimeticssssssss;;;;;;;;

-- vasoconstrictorsvasoconstrictorsvasoconstrictorsvasoconstrictorsvasoconstrictorsvasoconstrictorsvasoconstrictorsvasoconstrictors;;;;;;;;
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-- vasoconstrictorsvasoconstrictorsvasoconstrictorsvasoconstrictorsvasoconstrictorsvasoconstrictorsvasoconstrictorsvasoconstrictors;;;;;;;;

-- asystolasystolasystolasystolasystolasystolasystolasystolicsicsicsicsicsicsicsics;;;;;;;;

-- vasodilators;vasodilators;vasodilators;vasodilators;vasodilators;vasodilators;vasodilators;vasodilators;

-- hemostatichemostatichemostatichemostatichemostatichemostatichemostatichemostaticssssssss........



Cursuri Prof. Dr. Romeo T. Cristina®Cursuri Prof. Dr. Romeo T. Cristina®

CardiovascularCardiovascularCardiovascularCardiovascularCardiovascularCardiovascularCardiovascularCardiovascular
substancessubstancessubstancessubstancessubstancessubstancessubstancessubstances
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1. 1. 1. 1. 1. 1. 1. 1. Contractility modifiers ( Contractility modifiers ( Contractility modifiers ( Contractility modifiers ( Contractility modifiers ( Contractility modifiers ( Contractility modifiers ( Contractility modifiers ( cardiotonicscardiotonicscardiotonicscardiotonicscardiotonicscardiotonicscardiotonicscardiotonics))))))))



DDDDDDDDigitalisigitalisigitalisigitalisigitalisigitalisigitalisigitalis glycosidesglycosidesglycosidesglycosidesglycosidesglycosidesglycosidesglycosides

--------areareareareareareareare cardicardicardicardicardicardicardicardiotonicsotonicsotonicsotonicsotonicsotonicsotonicsotonics (inotropic)(inotropic)(inotropic)(inotropic)(inotropic)(inotropic)(inotropic)(inotropic)

--------extractedextractedextractedextractedextractedextractedextractedextracted fromfromfromfromfromfromfromfrom plantsplantsplantsplantsplantsplantsplantsplants,,,,,,,, rolerolerolerolerolerolerolerole inininininininin thethethethethethethethe therapytherapytherapytherapytherapytherapytherapytherapy ofofofofofofofof cardiaccardiaccardiaccardiaccardiaccardiaccardiaccardiac insufficienciesinsufficienciesinsufficienciesinsufficienciesinsufficienciesinsufficienciesinsufficienciesinsufficiencies........

--------ppppppppreventreventreventreventreventreventreventrevent hypodynamichypodynamichypodynamichypodynamichypodynamichypodynamichypodynamichypodynamic heartheartheartheartheartheartheartheart failurefailurefailurefailurefailurefailurefailurefailure bybybybybybybyby::::::::

activityactivityactivityactivityactivityactivityactivityactivity amplificationamplificationamplificationamplificationamplificationamplificationamplificationamplification (without(without(without(without(without(without(without(without increasedincreasedincreasedincreasedincreasedincreasedincreasedincreased energyenergyenergyenergyenergyenergyenergyenergy consumption)consumption)consumption)consumption)consumption)consumption)consumption)consumption)

increasedincreasedincreasedincreasedincreasedincreasedincreasedincreased heartheartheartheartheartheartheartheart raterateraterateraterateraterate (as(as(as(as(as(as(as(as Sympathicomimetic)Sympathicomimetic)Sympathicomimetic)Sympathicomimetic)Sympathicomimetic)Sympathicomimetic)Sympathicomimetic)Sympathicomimetic)........

Cursuri Prof. Dr. Romeo T. Cristina®Cursuri Prof. Dr. Romeo T. Cristina®

AAAAAAAA glycosideglycosideglycosideglycosideglycosideglycosideglycosideglycoside moleculemoleculemoleculemoleculemoleculemoleculemoleculemolecule containscontainscontainscontainscontainscontainscontainscontains::::::::

--------aaaaaaaa glucidicglucidicglucidicglucidicglucidicglucidicglucidicglucidic nucleusnucleusnucleusnucleusnucleusnucleusnucleusnucleus,,,,,,,, glucongluconglucongluconglucongluconglucongluconeeeeeeee andandandandandandandand

aaaaaaaa sequencesequencesequencesequencesequencesequencesequencesequence:::::::: GeninGeninGeninGeninGeninGeninGeninGenin (or(or(or(or(or(or(or(or aglycone)aglycone)aglycone)aglycone)aglycone)aglycone)aglycone)aglycone) ======== sterolsterolsterolsterolsterolsterolsterolsterol structurestructurestructurestructurestructurestructurestructurestructure........

--------activityactivityactivityactivityactivityactivityactivityactivity:::::::: veryveryveryveryveryveryveryvery influencedinfluencedinfluencedinfluencedinfluencedinfluencedinfluencedinfluenced bybybybybybybyby thethethethethethethethe glucidicglucidicglucidicglucidicglucidicglucidicglucidicglucidic structurestructurestructurestructurestructurestructurestructurestructure attachedattachedattachedattachedattachedattachedattachedattached........

--------digitalisdigitalisdigitalisdigitalisdigitalisdigitalisdigitalisdigitalis glycosidesglycosidesglycosidesglycosidesglycosidesglycosidesglycosidesglycosides hydrolysishydrolysishydrolysishydrolysishydrolysishydrolysishydrolysishydrolysis decomposedecomposedecomposedecomposedecomposedecomposedecomposedecompose intointointointointointointointo severalseveralseveralseveralseveralseveralseveralseveral gluconategluconategluconategluconategluconategluconategluconategluconate andandandandandandandand
GeninGeninGeninGeninGeninGeninGeninGenin........



GluconeGluconeGluconeGluconeGluconeGluconeGluconeGluconessssssss areareareareareareareare mainlymainlymainlymainlymainlymainlymainlymainly representedrepresentedrepresentedrepresentedrepresentedrepresentedrepresentedrepresented bybybybybybybyby::::::::

StrophantinesStrophantinesStrophantinesStrophantinesStrophantinesStrophantinesStrophantinesStrophantines

GeninGeninGeninGeninGeninGeninGeninGenin,,,,,,,,

digitalin,digitalin,digitalin,digitalin,digitalin,digitalin,digitalin,digitalin,

scilareinscilareinscilareinscilareinscilareinscilareinscilareinscilarein,,,,,,,,

rhamnoserhamnoserhamnoserhamnoserhamnoserhamnoserhamnoserhamnose........
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rhamnoserhamnoserhamnoserhamnoserhamnoserhamnoserhamnoserhamnose........

SSSSSSSSterolicterolicterolicterolicterolicterolicterolicterolic ggggggggenineninenineninenineninenineninssssssss areareareareareareareare distinguisheddistinguisheddistinguisheddistinguisheddistinguisheddistinguisheddistinguisheddistinguished bybybybybybybyby theirtheirtheirtheirtheirtheirtheirtheir laterallaterallaterallaterallaterallaterallaterallateral groupsgroupsgroupsgroupsgroupsgroupsgroupsgroups ........ TheTheTheTheTheTheTheThe
ccccccccardiovascularardiovascularardiovascularardiovascularardiovascularardiovascularardiovascularardiovascular effecteffecteffecteffecteffecteffecteffecteffect isisisisisisisis duedueduedueduedueduedue totototototototo thesethesethesethesethesethesethesethese GeninGeninGeninGeninGeninGeninGeninGenin........

GluconeGluconeGluconeGluconeGluconeGluconeGluconeGluconessssssss serveserveserveserveserveserveserveserve totototototototo solubilizesolubilizesolubilizesolubilizesolubilizesolubilizesolubilizesolubilize andandandandandandandand attachattachattachattachattachattachattachattach inininininininin myocardiummyocardiummyocardiummyocardiummyocardiummyocardiummyocardiummyocardium........

GenineGenineGenineGenineGenineGenineGenineGeninessssssss alonealonealonealonealonealonealonealone areareareareareareareare severalseveralseveralseveralseveralseveralseveralseveral timestimestimestimestimestimestimestimes lesslesslesslesslesslesslessless effectiveeffectiveeffectiveeffectiveeffectiveeffectiveeffectiveeffective thanthanthanthanthanthanthanthan thethethethethethethethe
correspondingcorrespondingcorrespondingcorrespondingcorrespondingcorrespondingcorrespondingcorresponding glicoglicoglicoglicoglicoglicoglicoglicosidessidessidessidessidessidessidessides........



OnOnOnOnOnOnOnOn pigpigpigpigpigpigpigpig cardiovascularcardiovascularcardiovascularcardiovascularcardiovascularcardiovascularcardiovascularcardiovascular glicosidesglicosidesglicosidesglicosidesglicosidesglicosidesglicosidesglicosides produceproduceproduceproduceproduceproduceproduceproduce:::::::: positivepositivepositivepositivepositivepositivepositivepositive inotropisminotropisminotropisminotropisminotropisminotropisminotropisminotropism,,,,,,,,
cronotropismcronotropismcronotropismcronotropismcronotropismcronotropismcronotropismcronotropism,,,,,,,, batmotropismbatmotropismbatmotropismbatmotropismbatmotropismbatmotropismbatmotropismbatmotropism andandandandandandandand dromotropismdromotropismdromotropismdromotropismdromotropismdromotropismdromotropismdromotropism,,,,,,,, allallallallallallallall negativenegativenegativenegativenegativenegativenegativenegative........

InstallInstallInstallInstallInstallInstallInstallInstall::::::::

HighHighHighHighHighHighHighHigh bloodbloodbloodbloodbloodbloodbloodblood pressurepressurepressurepressurepressurepressurepressurepressure:::::::: cardiaccardiaccardiaccardiaccardiaccardiaccardiaccardiac outputoutputoutputoutputoutputoutputoutputoutput increasesincreasesincreasesincreasesincreasesincreasesincreasesincreases........

systolesystolesystolesystolesystolesystolesystolesystole andandandandandandandand diastolediastolediastolediastolediastolediastolediastolediastole becomebecomebecomebecomebecomebecomebecomebecome complete,complete,complete,complete,complete,complete,complete,complete,

heartheartheartheartheartheartheartheart worksworksworksworksworksworksworksworks slowly,slowly,slowly,slowly,slowly,slowly,slowly,slowly, butbutbutbutbutbutbutbut withwithwithwithwithwithwithwith force,force,force,force,force,force,force,force,

occursoccursoccursoccursoccursoccursoccursoccurs muchmuchmuchmuchmuchmuchmuchmuch betterbetterbetterbetterbetterbetterbetterbetter irrigationirrigationirrigationirrigationirrigationirrigationirrigationirrigation ofofofofofofofof thethethethethethethethe body,body,body,body,body,body,body,body,

edemaedemaedemaedemaedemaedemaedemaedema andandandandandandandand congestioncongestioncongestioncongestioncongestioncongestioncongestioncongestion areareareareareareareare reducedreducedreducedreducedreducedreducedreducedreduced........
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edemaedemaedemaedemaedemaedemaedemaedema andandandandandandandand congestioncongestioncongestioncongestioncongestioncongestioncongestioncongestion areareareareareareareare reducedreducedreducedreducedreducedreducedreducedreduced........

willwillwillwillwillwillwillwill alleviatealleviatealleviatealleviatealleviatealleviatealleviatealleviate disordersdisordersdisordersdisordersdisordersdisordersdisordersdisorders ofofofofofofofof heartheartheartheartheartheartheartheart failurefailurefailurefailurefailurefailurefailurefailure upupupupupupupup totototototototo abolition,abolition,abolition,abolition,abolition,abolition,abolition,abolition,

inininininininin thethethethethethethethe casecasecasecasecasecasecasecase ofofofofofofofof cardiaccardiaccardiaccardiaccardiaccardiaccardiaccardiac degenerationdegenerationdegenerationdegenerationdegenerationdegenerationdegenerationdegeneration,,,,,,,, almostalmostalmostalmostalmostalmostalmostalmost zerozerozerozerozerozerozerozero effecteffecteffecteffecteffecteffecteffecteffect........

atatatatatatatat highhighhighhighhighhighhighhigh dosesdosesdosesdosesdosesdosesdosesdoses:::::::: extrasystolesextrasystolesextrasystolesextrasystolesextrasystolesextrasystolesextrasystolesextrasystoles (positive(positive(positive(positive(positive(positive(positive(positive batmotropismbatmotropismbatmotropismbatmotropismbatmotropismbatmotropismbatmotropismbatmotropism)))))))) andandandandandandandand
heartheartheartheartheartheartheartheart blockblockblockblockblockblockblockblock withwithwithwithwithwithwithwith heartheartheartheartheartheartheartheart stoppingstoppingstoppingstoppingstoppingstoppingstoppingstopping inininininininin systolesystolesystolesystolesystolesystolesystolesystole........

TherapeuticalTherapeuticalTherapeuticalTherapeuticalTherapeuticalTherapeuticalTherapeuticalTherapeutical dosesdosesdosesdosesdosesdosesdosesdoses ofofofofofofofof glicosidesglicosidesglicosidesglicosidesglicosidesglicosidesglicosidesglicosides maymaymaymaymaymaymaymay bebebebebebebebe diureticsdiureticsdiureticsdiureticsdiureticsdiureticsdiureticsdiuretics........



Genins and Gluons produced by hydrolysis of digitalis glycosides

Glicozida Genina Glucona

Digitoxina Digitoxigenina Digitoxoză  3 molecule

Gitoxina Gitoxigenina Digitoxoză  3 molecule
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Gitoxina Gitoxigenina Digitoxoză  3 molecule

Gitalina Gitaligenina Digitoxoză  3 molecule

Digoxina Digoxigenina Digitoxoză  3 molecule

Digitalina Gitoxigenina Digitaloză   1moleculă + Glucoză  1 moleculă

Digitonina Digitogenina Galactoză    4 molecule + Xyloză  1 moleculă

Gitonina Gitogenina Galactoză    3 molecule + Pentoză    1 moleculă

Tigonina Tigogenina Glucoză  2 molecule + Galactoză 2 molecule + Ramnoză



DigitalicsDigitalicsDigitalicsDigitalicsDigitalicsDigitalicsDigitalicsDigitalics

OficinaOficinaOficinaOficinaOficinaOficinaOficinaOficina::::::::

woollywoollywoollywoollywoollywoollywoollywoolly foxglovefoxglovefoxglovefoxglovefoxglovefoxglovefoxglovefoxglove leavesleavesleavesleavesleavesleavesleavesleaves andandandandandandandand leafleafleafleafleafleafleafleaf powderpowderpowderpowderpowderpowderpowderpowder........

ActiveActiveActiveActiveActiveActiveActiveActive PrinciplesPrinciplesPrinciplesPrinciplesPrinciplesPrinciplesPrinciplesPrinciples:::::::: DigitalDigitalDigitalDigitalDigitalDigitalDigitalDigital digitalina,digitalina,digitalina,digitalina,digitalina,digitalina,digitalina,digitalina, gitaloxina,gitaloxina,gitaloxina,gitaloxina,gitaloxina,gitaloxina,gitaloxina,gitaloxina, gitalina,gitalina,gitalina,gitalina,gitalina,gitalina,gitalina,gitalina,
saponins,saponins,saponins,saponins,saponins,saponins,saponins,saponins, potassiumpotassiumpotassiumpotassiumpotassiumpotassiumpotassiumpotassium saltssaltssaltssaltssaltssaltssaltssalts........

DDDDDDDDigoxinigoxinigoxinigoxinigoxinigoxinigoxinigoxin
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DDDDDDDDigoxinigoxinigoxinigoxinigoxinigoxinigoxinigoxin

foxglovefoxglovefoxglovefoxglovefoxglovefoxglovefoxglovefoxglove glycosideglycosideglycosideglycosideglycosideglycosideglycosideglycoside officinalofficinalofficinalofficinalofficinalofficinalofficinalofficinal andandandandandandandand saponinssaponinssaponinssaponinssaponinssaponinssaponinssaponins

irritantirritantirritantirritantirritantirritantirritantirritant totototototototo thethethethethethethethe digestivedigestivedigestivedigestivedigestivedigestivedigestivedigestive mucosamucosamucosamucosamucosamucosamucosamucosa ======== vomitvomitvomitvomitvomitvomitvomitvomit andandandandandandandand enteritisenteritisenteritisenteritisenteritisenteritisenteritisenteritis........

ActionActionActionActionActionActionActionAction:::::::: installsinstallsinstallsinstallsinstallsinstallsinstallsinstalls graduallygraduallygraduallygraduallygraduallygraduallygraduallygradually afterafterafterafterafterafterafterafter aaaaaaaa latentlatentlatentlatentlatentlatentlatentlatent periodperiodperiodperiodperiodperiodperiodperiod ofofofofofofofof 2424242424242424 hourshourshourshourshourshourshourshours........
RRRRRRRReacheacheacheacheacheacheacheacheseseseseseseses anananananananan optimaloptimaloptimaloptimaloptimaloptimaloptimaloptimal intensityintensityintensityintensityintensityintensityintensityintensity andandandandandandandand thenthenthenthenthenthenthenthen decreasesdecreasesdecreasesdecreasesdecreasesdecreasesdecreasesdecreases slowlyslowlyslowlyslowlyslowlyslowlyslowlyslowly asasasasasasasas
cardiovascularcardiovascularcardiovascularcardiovascularcardiovascularcardiovascularcardiovascularcardiovascular cumulativecumulativecumulativecumulativecumulativecumulativecumulativecumulative glicoglicoglicoglicoglicoglicoglicoglicosidssidssidssidssidssidssidssids ........



DigitalisDigitalisDigitalisDigitalisDigitalisDigitalisDigitalisDigitalis

oneoneoneoneoneoneoneone ofofofofofofofof thethethethethethethethe bestbestbestbestbestbestbestbest remediesremediesremediesremediesremediesremediesremediesremedies ofofofofofofofof heartheartheartheartheartheartheartheart failurefailurefailurefailurefailurefailurefailurefailure........

onononononononon:::::::: myocardiummyocardiummyocardiummyocardiummyocardiummyocardiummyocardiummyocardium ,,,,,,,, vascularvascularvascularvascularvascularvascularvascularvascular wallwallwallwallwallwallwallwall,,,,,,,, thethethethethethethethe vasomotorvasomotorvasomotorvasomotorvasomotorvasomotorvasomotorvasomotor center,center,center,center,center,center,center,center,
vagusvagusvagusvagusvagusvagusvagusvagus........

improvesimprovesimprovesimprovesimprovesimprovesimprovesimproves circulationcirculationcirculationcirculationcirculationcirculationcirculationcirculation,,,,,,,,

stagnantstagnantstagnantstagnantstagnantstagnantstagnantstagnant bloodbloodbloodbloodbloodbloodbloodblood ((((((((stasisstasisstasisstasisstasisstasisstasisstasis,,,,,,,, edemaedemaedemaedemaedemaedemaedemaedema)))))))) ::::::::aspiredaspiredaspiredaspiredaspiredaspiredaspiredaspired andandandandandandandand pushedpushedpushedpushedpushedpushedpushedpushed
towardtowardtowardtowardtowardtowardtowardtoward arteriesarteriesarteriesarteriesarteriesarteriesarteriesarteries ======== decreasedecreasedecreasedecreasedecreasedecreasedecreasedecrease locallocallocallocallocallocallocallocal disturbancesdisturbancesdisturbancesdisturbancesdisturbancesdisturbancesdisturbancesdisturbances
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towardtowardtowardtowardtowardtowardtowardtoward arteriesarteriesarteriesarteriesarteriesarteriesarteriesarteries ======== decreasedecreasedecreasedecreasedecreasedecreasedecreasedecrease locallocallocallocallocallocallocallocal disturbancesdisturbancesdisturbancesdisturbancesdisturbancesdisturbancesdisturbancesdisturbances

MajorMajorMajorMajorMajorMajorMajorMajor indicationindicationindicationindicationindicationindicationindicationindication::::::::

chronicchronicchronicchronicchronicchronicchronicchronic andandandandandandandand subacutesubacutesubacutesubacutesubacutesubacutesubacutesubacute heartheartheartheartheartheartheartheart failurefailurefailurefailurefailurefailurefailurefailure

valvularvalvularvalvularvalvularvalvularvalvularvalvularvalvular insufficiencyinsufficiencyinsufficiencyinsufficiencyinsufficiencyinsufficiencyinsufficiencyinsufficiency inininininininin decompensationdecompensationdecompensationdecompensationdecompensationdecompensationdecompensationdecompensation stage,stage,stage,stage,stage,stage,stage,stage,

inininininininin functionalfunctionalfunctionalfunctionalfunctionalfunctionalfunctionalfunctional arterialarterialarterialarterialarterialarterialarterialarterial fibrillationsfibrillationsfibrillationsfibrillationsfibrillationsfibrillationsfibrillationsfibrillations

notnotnotnotnotnotnotnot inininininininin :::::::: fibrillationsfibrillationsfibrillationsfibrillationsfibrillationsfibrillationsfibrillationsfibrillations withwithwithwithwithwithwithwith irreversibleirreversibleirreversibleirreversibleirreversibleirreversibleirreversibleirreversible organicorganicorganicorganicorganicorganicorganicorganic lesionslesionslesionslesionslesionslesionslesionslesions,,,,,,,,
hydropsyhydropsyhydropsyhydropsyhydropsyhydropsyhydropsyhydropsy



ContraindicatedContraindicatedContraindicatedContraindicatedContraindicatedContraindicatedContraindicatedContraindicated inininininininin::::::::

--------vascularvascularvascularvascularvascularvascularvascularvascular insufficiencyinsufficiencyinsufficiencyinsufficiencyinsufficiencyinsufficiencyinsufficiencyinsufficiency,,,,,,,,
--------InfectiousInfectiousInfectiousInfectiousInfectiousInfectiousInfectiousInfectious diseasesdiseasesdiseasesdiseasesdiseasesdiseasesdiseasesdiseases,,,,,,,,
--------acuteacuteacuteacuteacuteacuteacuteacute gastroenteritisgastroenteritisgastroenteritisgastroenteritisgastroenteritisgastroenteritisgastroenteritisgastroenteritis,,,,,,,, especiallyespeciallyespeciallyespeciallyespeciallyespeciallyespeciallyespecially inininininininin dogsdogsdogsdogsdogsdogsdogsdogs andandandandandandandand catscatscatscatscatscatscatscats,,,,,,,,
--------degenerationdegenerationdegenerationdegenerationdegenerationdegenerationdegenerationdegeneration ofofofofofofofof thethethethethethethethe liverliverliverliverliverliverliverliver andandandandandandandand myocardium,myocardium,myocardium,myocardium,myocardium,myocardium,myocardium,myocardium,
--------acuteacuteacuteacuteacuteacuteacuteacute endocarditisendocarditisendocarditisendocarditisendocarditisendocarditisendocarditisendocarditis........
VenVenVenVenVenVenVenVenenaenaenaenaenaenaenaena storstorstorstorstorstorstorstorageageageageageageageage........
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VenVenVenVenVenVenVenVenenaenaenaenaenaenaenaena storstorstorstorstorstorstorstorageageageageageageageage........
CCCCCCCCommercialommercialommercialommercialommercialommercialommercialommercial::::::::
DigitalinaDigitalinaDigitalinaDigitalinaDigitalinaDigitalinaDigitalinaDigitalina solutionssolutionssolutionssolutionssolutionssolutionssolutionssolutions forforforforforforforfor internalinternalinternalinternalinternalinternalinternalinternal useuseuseuseuseuseuseuse 11111111 ‰‰‰‰‰‰‰‰,,,,,,,, 00000000........11111111 gggggggg tabletstabletstabletstabletstabletstabletstabletstablets
Deslanozid,Deslanozid,Deslanozid,Deslanozid,Deslanozid,Deslanozid,Deslanozid,Deslanozid, 22222222mlmlmlmlmlmlmlml ampoulesampoulesampoulesampoulesampoulesampoulesampoulesampoules 00000000........22222222 ‰‰‰‰‰‰‰‰,,,,,,,, comprcomprcomprcomprcomprcomprcomprcompr........ 00000000........22222222 mgmgmgmgmgmgmgmg

DosageDosageDosageDosageDosageDosageDosageDosage:::::::: -------- 11111111--------22222222 gggggggg inininininininin largelargelargelargelargelargelargelarge animalsanimalsanimalsanimalsanimalsanimalsanimalsanimals andandandandandandandand
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StroStroStroStroStroStroStroStrophantinesphantinesphantinesphantinesphantinesphantinesphantinesphantines

from seeds of tropical vines of the genus from seeds of tropical vines of the genus from seeds of tropical vines of the genus from seeds of tropical vines of the genus from seeds of tropical vines of the genus from seeds of tropical vines of the genus from seeds of tropical vines of the genus from seeds of tropical vines of the genus Strophantus.Strophantus.Strophantus.Strophantus.Strophantus.Strophantus.Strophantus.Strophantus.

KnownKnownKnownKnownKnownKnownKnownKnown strophantinesstrophantinesstrophantinesstrophantinesstrophantinesstrophantinesstrophantinesstrophantines:::::::: H, K, G are officinalH, K, G are officinalH, K, G are officinalH, K, G are officinalH, K, G are officinalH, K, G are officinalH, K, G are officinalH, K, G are officinal........

white crystalline powder, colorless crystals, odorless, bitter taste white crystalline powder, colorless crystals, odorless, bitter taste white crystalline powder, colorless crystals, odorless, bitter taste white crystalline powder, colorless crystals, odorless, bitter taste white crystalline powder, colorless crystals, odorless, bitter taste white crystalline powder, colorless crystals, odorless, bitter taste white crystalline powder, colorless crystals, odorless, bitter taste white crystalline powder, colorless crystals, odorless, bitter taste 
(toxic) water soluble. (toxic) water soluble. (toxic) water soluble. (toxic) water soluble. (toxic) water soluble. (toxic) water soluble. (toxic) water soluble. (toxic) water soluble. 

VenenaVenenaVenenaVenenaVenenaVenenaVenenaVenena storagestoragestoragestoragestoragestoragestoragestorage

work faster and more intense than work faster and more intense than work faster and more intense than work faster and more intense than work faster and more intense than work faster and more intense than work faster and more intense than work faster and more intense than glicosidesglicosidesglicosidesglicosidesglicosidesglicosidesglicosidesglicosides of of of of of of of of digitalindigitalindigitalindigitalindigitalindigitalindigitalindigitalin!!!!!!!!
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work faster and more intense than work faster and more intense than work faster and more intense than work faster and more intense than work faster and more intense than work faster and more intense than work faster and more intense than work faster and more intense than glicosidesglicosidesglicosidesglicosidesglicosidesglicosidesglicosidesglicosides of of of of of of of of digitalindigitalindigitalindigitalindigitalindigitalindigitalindigitalin!!!!!!!!

It is recommendedIt is recommendedIt is recommendedIt is recommendedIt is recommendedIt is recommendedIt is recommendedIt is recommended inininininininin::::::::

severe cases, when severe cases, when severe cases, when severe cases, when severe cases, when severe cases, when severe cases, when severe cases, when a quick intervention is required a quick intervention is required a quick intervention is required a quick intervention is required a quick intervention is required a quick intervention is required a quick intervention is required a quick intervention is required : acute heart : acute heart : acute heart : acute heart : acute heart : acute heart : acute heart : acute heart 
failure, collapse, when digitalin is no longer effective,failure, collapse, when digitalin is no longer effective,failure, collapse, when digitalin is no longer effective,failure, collapse, when digitalin is no longer effective,failure, collapse, when digitalin is no longer effective,failure, collapse, when digitalin is no longer effective,failure, collapse, when digitalin is no longer effective,failure, collapse, when digitalin is no longer effective,

Acute Acute Acute Acute Acute Acute Acute Acute infectious diseases.infectious diseases.infectious diseases.infectious diseases.infectious diseases.infectious diseases.infectious diseases.infectious diseases.



GGGGGGGG StrophantinesStrophantinesStrophantinesStrophantinesStrophantinesStrophantinesStrophantinesStrophantines

--------11111111mlmlmlmlmlmlmlml andandandandandandandand 22222222mlmlmlmlmlmlmlml ampoules,ampoules,ampoules,ampoules,ampoules,ampoules,ampoules,ampoules,

--------gammagammagammagammagammagammagammagamma amountsamountsamountsamountsamountsamountsamountsamounts usedusedusedusedusedusedusedused

KKKKKKKK StrophantinesStrophantinesStrophantinesStrophantinesStrophantinesStrophantinesStrophantinesStrophantines (Kombertin,(Kombertin,(Kombertin,(Kombertin,(Kombertin,(Kombertin,(Kombertin,(Kombertin, Castrozid)Castrozid)Castrozid)Castrozid)Castrozid)Castrozid)Castrozid)Castrozid)

--------InInInInInInInIn 11111111 mlmlmlmlmlmlmlml ampoulesampoulesampoulesampoulesampoulesampoulesampoulesampoules........

AdonisAdonisAdonisAdonisAdonisAdonisAdonisAdonis vernalisvernalisvernalisvernalisvernalisvernalisvernalisvernalis

--------drydrydrydrydrydrydrydry aerialaerialaerialaerialaerialaerialaerialaerial partspartspartspartspartspartspartsparts containcontaincontaincontaincontaincontaincontaincontain:::::::: cardiovascularcardiovascularcardiovascularcardiovascularcardiovascularcardiovascularcardiovascularcardiovascular glycosides,glycosides,glycosides,glycosides,glycosides,glycosides,glycosides,glycosides,

adonidinadonidinadonidinadonidinadonidinadonidinadonidinadonidineeeeeeee solublesolublesolublesolublesolublesolublesolublesoluble inininininininin water,adonivernozidwater,adonivernozidwater,adonivernozidwater,adonivernozidwater,adonivernozidwater,adonivernozidwater,adonivernozidwater,adonivernozid insolubleinsolubleinsolubleinsolubleinsolubleinsolubleinsolubleinsoluble inininininininin
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adonidinadonidinadonidinadonidinadonidinadonidinadonidinadonidineeeeeeee solublesolublesolublesolublesolublesolublesolublesoluble inininininininin water,adonivernozidwater,adonivernozidwater,adonivernozidwater,adonivernozidwater,adonivernozidwater,adonivernozidwater,adonivernozidwater,adonivernozid insolubleinsolubleinsolubleinsolubleinsolubleinsolubleinsolubleinsoluble inininininininin
waterwaterwaterwaterwaterwaterwaterwater........

intermediateintermediateintermediateintermediateintermediateintermediateintermediateintermediate:::::::: betweenbetweenbetweenbetweenbetweenbetweenbetweenbetween digitalidigitalidigitalidigitalidigitalidigitalidigitalidigitalinnnnnnnn andandandandandandandand sssssssstrophantinestrophantinestrophantinestrophantinestrophantinestrophantinestrophantinestrophantines........

containscontainscontainscontainscontainscontainscontainscontains:::::::: convalamarinconvalamarinconvalamarinconvalamarinconvalamarinconvalamarinconvalamarinconvalamarineeeeeeee andandandandandandandand cccccccconvallatoxinonvallatoxinonvallatoxinonvallatoxinonvallatoxinonvallatoxinonvallatoxinonvallatoxineeeeeeee........

SideSideSideSideSideSideSideSide effectseffectseffectseffectseffectseffectseffectseffects:::::::: inininininininin generalgeneralgeneralgeneralgeneralgeneralgeneralgeneral weakerweakerweakerweakerweakerweakerweakerweaker thanthanthanthanthanthanthanthan ofofofofofofofof digitaldigitaldigitaldigitaldigitaldigitaldigitaldigital........

associatedassociatedassociatedassociatedassociatedassociatedassociatedassociated withwithwithwithwithwithwithwith valerianvalerianvalerianvalerianvalerianvalerianvalerianvalerian inininininininin:::::::: cardiaccardiaccardiaccardiaccardiaccardiaccardiaccardiac neuralgia,neuralgia,neuralgia,neuralgia,neuralgia,neuralgia,neuralgia,neuralgia, withwithwithwithwithwithwithwith
cumulativecumulativecumulativecumulativecumulativecumulativecumulativecumulative effecteffecteffecteffecteffecteffecteffecteffect........



OabainOabainOabainOabainOabainOabainOabainOabain

(Astrobain, Gratibain, Purostrophan, Strodival)(Astrobain, Gratibain, Purostrophan, Strodival)(Astrobain, Gratibain, Purostrophan, Strodival)(Astrobain, Gratibain, Purostrophan, Strodival)(Astrobain, Gratibain, Purostrophan, Strodival)(Astrobain, Gratibain, Purostrophan, Strodival)(Astrobain, Gratibain, Purostrophan, Strodival)(Astrobain, Gratibain, Purostrophan, Strodival)

S. Gratus seed (G)S. Gratus seed (G)S. Gratus seed (G)S. Gratus seed (G)S. Gratus seed (G)S. Gratus seed (G)S. Gratus seed (G)S. Gratus seed (G)

rapid effects rapid effects rapid effects rapid effects rapid effects rapid effects rapid effects rapid effects and short halfand short halfand short halfand short halfand short halfand short halfand short halfand short half--------life,life,life,life,life,life,life,life,

ideal for emergency digitization by parenteral routes.ideal for emergency digitization by parenteral routes.ideal for emergency digitization by parenteral routes.ideal for emergency digitization by parenteral routes.ideal for emergency digitization by parenteral routes.ideal for emergency digitization by parenteral routes.ideal for emergency digitization by parenteral routes.ideal for emergency digitization by parenteral routes.

intestinal absorption: lowintestinal absorption: lowintestinal absorption: lowintestinal absorption: lowintestinal absorption: lowintestinal absorption: lowintestinal absorption: lowintestinal absorption: low

does not couple to proteindoes not couple to proteindoes not couple to proteindoes not couple to proteindoes not couple to proteindoes not couple to proteindoes not couple to proteindoes not couple to protein,,,,,,,, excreted excreted excreted excreted excreted excreted excreted excreted unchangedunchangedunchangedunchangedunchangedunchangedunchangedunchanged........
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does not couple to proteindoes not couple to proteindoes not couple to proteindoes not couple to proteindoes not couple to proteindoes not couple to proteindoes not couple to proteindoes not couple to protein,,,,,,,, excreted excreted excreted excreted excreted excreted excreted excreted unchangedunchangedunchangedunchangedunchangedunchangedunchangedunchanged........

Dog 10 mcg iDog 10 mcg iDog 10 mcg iDog 10 mcg iDog 10 mcg iDog 10 mcg iDog 10 mcg iDog 10 mcg i........vvvvvvvv........, repeated every hour until the effect., repeated every hour until the effect., repeated every hour until the effect., repeated every hour until the effect., repeated every hour until the effect., repeated every hour until the effect., repeated every hour until the effect., repeated every hour until the effect.

In In In In In In In In severe heart failuresevere heart failuresevere heart failuresevere heart failuresevere heart failuresevere heart failuresevere heart failuresevere heart failure digitization supported on: digitization supported on: digitization supported on: digitization supported on: digitization supported on: digitization supported on: digitization supported on: digitization supported on: 
vigorous diuresis (furosemide iv: 5 to 20 mg / kg.), vigorous diuresis (furosemide iv: 5 to 20 mg / kg.), vigorous diuresis (furosemide iv: 5 to 20 mg / kg.), vigorous diuresis (furosemide iv: 5 to 20 mg / kg.), vigorous diuresis (furosemide iv: 5 to 20 mg / kg.), vigorous diuresis (furosemide iv: 5 to 20 mg / kg.), vigorous diuresis (furosemide iv: 5 to 20 mg / kg.), vigorous diuresis (furosemide iv: 5 to 20 mg / kg.), 
paracentesis, lowparacentesis, lowparacentesis, lowparacentesis, lowparacentesis, lowparacentesis, lowparacentesis, lowparacentesis, low--------dose morphine dose morphine dose morphine dose morphine dose morphine dose morphine dose morphine dose morphine to to to to to to to to quell coughing quell coughing quell coughing quell coughing quell coughing quell coughing quell coughing quell coughing 
and dispeneea and oxygen to combat cyanosisand dispeneea and oxygen to combat cyanosisand dispeneea and oxygen to combat cyanosisand dispeneea and oxygen to combat cyanosisand dispeneea and oxygen to combat cyanosisand dispeneea and oxygen to combat cyanosisand dispeneea and oxygen to combat cyanosisand dispeneea and oxygen to combat cyanosis ........



SeaSeaSeaSeaSeaSeaSeaSea oniononiononiononiononiononiononiononion ((((((((ScillaScillaScillaScillaScillaScillaScillaScilla marittimamarittimamarittimamarittimamarittimamarittimamarittimamarittima))))))))

containscontainscontainscontainscontainscontainscontainscontains:::::::: scilareinscilareinscilareinscilareinscilareinscilareinscilareinscilarein AAAAAAAA (white(white(white(white(white(white(white(white oniononiononiononiononiononiononiononion varietyvarietyvarietyvarietyvarietyvarietyvarietyvariety))))))))........

toxicitytoxicitytoxicitytoxicitytoxicitytoxicitytoxicitytoxicity greatergreatergreatergreatergreatergreatergreatergreater thanthanthanthanthanthanthanthan digitalindigitalindigitalindigitalindigitalindigitalindigitalindigitalin andandandandandandandand strophantinestrophantinestrophantinestrophantinestrophantinestrophantinestrophantinestrophantine........

glycosideglycosideglycosideglycosideglycosideglycosideglycosideglycoside doesdoesdoesdoesdoesdoesdoesdoes notnotnotnotnotnotnotnot accumulateaccumulateaccumulateaccumulateaccumulateaccumulateaccumulateaccumulate inininininininin thethethethethethethethe body,body,body,body,body,body,body,body,

butbutbutbutbutbutbutbut thethethethethethethethe drugdrugdrugdrugdrugdrugdrugdrug cancancancancancancancan causecausecausecausecausecausecausecause vomitingvomitingvomitingvomitingvomitingvomitingvomitingvomiting........
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butbutbutbutbutbutbutbut thethethethethethethethe drugdrugdrugdrugdrugdrugdrugdrug cancancancancancancancan causecausecausecausecausecausecausecause vomitingvomitingvomitingvomitingvomitingvomitingvomitingvomiting........

TevetineTevetineTevetineTevetineTevetineTevetineTevetineTevetine

AlkaloidAlkaloidAlkaloidAlkaloidAlkaloidAlkaloidAlkaloidAlkaloid fromfromfromfromfromfromfromfrom thethethethethethethethe genusgenusgenusgenusgenusgenusgenusgenus TevetiaTevetiaTevetiaTevetiaTevetiaTevetiaTevetiaTevetia,,,,,,,, isisisisisisisis resemblingresemblingresemblingresemblingresemblingresemblingresemblingresembling withwithwithwithwithwithwithwith
digitalinedigitalinedigitalinedigitalinedigitalinedigitalinedigitalinedigitaline butbutbutbutbutbutbutbut solublesolublesolublesolublesolublesolublesolublesoluble inininininininin water,water,water,water,water,water,water,water, moremoremoremoremoremoremoremore rapidrapidrapidrapidrapidrapidrapidrapid action,action,action,action,action,action,action,action, notnotnotnotnotnotnotnot
cumulativecumulativecumulativecumulativecumulativecumulativecumulativecumulative........

DisadvantageDisadvantageDisadvantageDisadvantageDisadvantageDisadvantageDisadvantageDisadvantage:::::::: itititititititit isisisisisisisis irritatingirritatingirritatingirritatingirritatingirritatingirritatingirritating........



BBBBBBBBipyridine compounds ipyridine compounds ipyridine compounds ipyridine compounds ipyridine compounds ipyridine compounds ipyridine compounds ipyridine compounds 

--------increase myocardial contractility increase myocardial contractility increase myocardial contractility increase myocardial contractility increase myocardial contractility increase myocardial contractility increase myocardial contractility increase myocardial contractility and rate, and rate, and rate, and rate, and rate, and rate, and rate, and rate, 

--------decreasing peripheral vascular decreasing peripheral vascular decreasing peripheral vascular decreasing peripheral vascular decreasing peripheral vascular decreasing peripheral vascular decreasing peripheral vascular decreasing peripheral vascular resistance. resistance. resistance. resistance. resistance. resistance. resistance. resistance. 

Amrinone and milrinone Amrinone and milrinone Amrinone and milrinone Amrinone and milrinone Amrinone and milrinone Amrinone and milrinone Amrinone and milrinone Amrinone and milrinone 

Action: it seems to depend on the Action: it seems to depend on the Action: it seems to depend on the Action: it seems to depend on the Action: it seems to depend on the Action: it seems to depend on the Action: it seems to depend on the Action: it seems to depend on the inhibition of inhibition of inhibition of inhibition of inhibition of inhibition of inhibition of inhibition of 
phosphodiesterases. phosphodiesterases. phosphodiesterases. phosphodiesterases. phosphodiesterases. phosphodiesterases. phosphodiesterases. phosphodiesterases. 

--------on the heart: on the heart: on the heart: on the heart: on the heart: on the heart: on the heart: on the heart: inotropyinotropyinotropyinotropyinotropyinotropyinotropyinotropy, increased output = congestive , increased output = congestive , increased output = congestive , increased output = congestive , increased output = congestive , increased output = congestive , increased output = congestive , increased output = congestive 
failure, refractory failure, refractory failure, refractory failure, refractory failure, refractory failure, refractory failure, refractory failure, refractory to to to to to to to to diuretdiuretdiuretdiuretdiuretdiuretdiuretdiureticsicsicsicsicsicsicsics, vasodilators and , vasodilators and , vasodilators and , vasodilators and , vasodilators and , vasodilators and , vasodilators and , vasodilators and 
conventional inotropic. conventional inotropic. conventional inotropic. conventional inotropic. conventional inotropic. conventional inotropic. conventional inotropic. conventional inotropic. 
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failure, refractory failure, refractory failure, refractory failure, refractory failure, refractory failure, refractory failure, refractory failure, refractory to to to to to to to to diuretdiuretdiuretdiuretdiuretdiuretdiuretdiureticsicsicsicsicsicsicsics, vasodilators and , vasodilators and , vasodilators and , vasodilators and , vasodilators and , vasodilators and , vasodilators and , vasodilators and 
conventional inotropic. conventional inotropic. conventional inotropic. conventional inotropic. conventional inotropic. conventional inotropic. conventional inotropic. conventional inotropic. 

--------very rapidly very rapidly very rapidly very rapidly very rapidly very rapidly very rapidly very rapidly effect by ieffect by ieffect by ieffect by ieffect by ieffect by ieffect by ieffect by i........v v v v v v v v 

--------very good very good very good very good very good very good very good very good disritmogene effect disritmogene effect disritmogene effect disritmogene effect disritmogene effect disritmogene effect disritmogene effect disritmogene effect 

-------- reversible hepatotoxicity reversible hepatotoxicity reversible hepatotoxicity reversible hepatotoxicity reversible hepatotoxicity reversible hepatotoxicity reversible hepatotoxicity reversible hepatotoxicity and and and and and and and and thrombocytopenia!thrombocytopenia!thrombocytopenia!thrombocytopenia!thrombocytopenia!thrombocytopenia!thrombocytopenia!thrombocytopenia!

Amrinone will not mix with: detroza or Lasix (excipient) Amrinone will not mix with: detroza or Lasix (excipient) Amrinone will not mix with: detroza or Lasix (excipient) Amrinone will not mix with: detroza or Lasix (excipient) Amrinone will not mix with: detroza or Lasix (excipient) Amrinone will not mix with: detroza or Lasix (excipient) Amrinone will not mix with: detroza or Lasix (excipient) Amrinone will not mix with: detroza or Lasix (excipient) 
only with only with only with only with only with only with only with only with normal salinenormal salinenormal salinenormal salinenormal salinenormal salinenormal salinenormal saline solutionssolutionssolutionssolutionssolutionssolutionssolutionssolutions
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2. 2. 2. 2. 2. 2. 2. 2. Modifiers of cardiac Modifiers of cardiac Modifiers of cardiac Modifiers of cardiac Modifiers of cardiac Modifiers of cardiac Modifiers of cardiac Modifiers of cardiac rythmrythmrythmrythmrythmrythmrythmrythm



AAAAAAAAntiarrhythmic:ntiarrhythmic:ntiarrhythmic:ntiarrhythmic:ntiarrhythmic:ntiarrhythmic:ntiarrhythmic:ntiarrhythmic:
-- membranemembrane stabilizers,stabilizers,

-- ββ--adrenoceptoradrenoceptor blockersblockers andand

-- calciumcalcium channelchannel blocblockerskers
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Bloc bidirectional Bloc unidirectional

Tesut normal
Impusurile traverseazã ambele directii
cele care se intalnesc fiind anulate.
Aceeasi situatie se intalneste si cand
conductanta este incetinita (in absenta
blocului

Impulsul este impiedicat sa paseze
datoritã blocului din fiecare directie.
Impulsul va dispare 

Impulsul traverseazã intr-o singurã directie si este
capabil de-a traversa prin blocul unidirectional.
Conductanta incetinitã va asigura ca miocardul sã
nu fie refractar la impunsurile venite din directii opuse.
Impulsul va fi astfel perpetuat (sãgetile intrerupte)



Quinidine sulfateQuinidine sulfateQuinidine sulfateQuinidine sulfateQuinidine sulfateQuinidine sulfateQuinidine sulfateQuinidine sulfate
(Cin(Cin(Cin(Cin(Cin(Cin(Cin(Cin--------Quin, Quinidex, Quinicardine, Quinora)Quin, Quinidex, Quinicardine, Quinora)Quin, Quinidex, Quinicardine, Quinora)Quin, Quinidex, Quinicardine, Quinora)Quin, Quinidex, Quinicardine, Quinora)Quin, Quinidex, Quinicardine, Quinora)Quin, Quinidex, Quinicardine, Quinora)Quin, Quinidex, Quinicardine, Quinora)

Cinchona alkaloidCinchona alkaloidCinchona alkaloidCinchona alkaloidCinchona alkaloidCinchona alkaloidCinchona alkaloidCinchona alkaloid, dextro, dextro, dextro, dextro, dextro, dextro, dextro, dextro--------isomer of quinine,isomer of quinine,isomer of quinine,isomer of quinine,isomer of quinine,isomer of quinine,isomer of quinine,isomer of quinine,
decreases excitability of heart muscledecreases excitability of heart muscledecreases excitability of heart muscledecreases excitability of heart muscledecreases excitability of heart muscledecreases excitability of heart muscledecreases excitability of heart muscledecreases excitability of heart muscle
refractory period extends to:refractory period extends to:refractory period extends to:refractory period extends to:refractory period extends to:refractory period extends to:refractory period extends to:refractory period extends to:
blocks sodium channelsblocks sodium channelsblocks sodium channelsblocks sodium channelsblocks sodium channelsblocks sodium channelsblocks sodium channelsblocks sodium channels potentially operated (voltage sensitive)potentially operated (voltage sensitive)potentially operated (voltage sensitive)potentially operated (voltage sensitive)potentially operated (voltage sensitive)potentially operated (voltage sensitive)potentially operated (voltage sensitive)potentially operated (voltage sensitive)
nodal rhythm dominates thus cardiac activity.nodal rhythm dominates thus cardiac activity.nodal rhythm dominates thus cardiac activity.nodal rhythm dominates thus cardiac activity.nodal rhythm dominates thus cardiac activity.nodal rhythm dominates thus cardiac activity.nodal rhythm dominates thus cardiac activity.nodal rhythm dominates thus cardiac activity.
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nodal rhythm dominates thus cardiac activity.nodal rhythm dominates thus cardiac activity.nodal rhythm dominates thus cardiac activity.nodal rhythm dominates thus cardiac activity.nodal rhythm dominates thus cardiac activity.nodal rhythm dominates thus cardiac activity.nodal rhythm dominates thus cardiac activity.nodal rhythm dominates thus cardiac activity.
blocksblocksblocksblocksblocksblocksblocksblocks: the : the : the : the : the : the : the : the vagusvagusvagusvagusvagusvagusvagusvagus nerve and nerve and nerve and nerve and nerve and nerve and nerve and nerve and acetylcholineacetylcholineacetylcholineacetylcholineacetylcholineacetylcholineacetylcholineacetylcholine = extension= extension= extension= extension= extension= extension= extension= extension ofofofofofofofof
refractory period and increased heart rate.refractory period and increased heart rate.refractory period and increased heart rate.refractory period and increased heart rate.refractory period and increased heart rate.refractory period and increased heart rate.refractory period and increased heart rate.refractory period and increased heart rate.
AtAtAtAtAtAtAtAt: horse and dogs = restoration of sinus rhythm, by p: horse and dogs = restoration of sinus rhythm, by p: horse and dogs = restoration of sinus rhythm, by p: horse and dogs = restoration of sinus rhythm, by p: horse and dogs = restoration of sinus rhythm, by p: horse and dogs = restoration of sinus rhythm, by p: horse and dogs = restoration of sinus rhythm, by p: horse and dogs = restoration of sinus rhythm, by p........oooooooo
Side reactionsSide reactionsSide reactionsSide reactionsSide reactionsSide reactionsSide reactionsSide reactions::::::::
fall of blood pressure, gastrointestinal disorders andfall of blood pressure, gastrointestinal disorders andfall of blood pressure, gastrointestinal disorders andfall of blood pressure, gastrointestinal disorders andfall of blood pressure, gastrointestinal disorders andfall of blood pressure, gastrointestinal disorders andfall of blood pressure, gastrointestinal disorders andfall of blood pressure, gastrointestinal disorders and
Hypersensitivity reactions:Hypersensitivity reactions:Hypersensitivity reactions:Hypersensitivity reactions:Hypersensitivity reactions:Hypersensitivity reactions:Hypersensitivity reactions:Hypersensitivity reactions:
hives, hives, hives, hives, hives, hives, hives, hives, respiratory edema ,respiratory edema ,respiratory edema ,respiratory edema ,respiratory edema ,respiratory edema ,respiratory edema ,respiratory edema ,dyspnea, laminitisdyspnea, laminitisdyspnea, laminitisdyspnea, laminitisdyspnea, laminitisdyspnea, laminitisdyspnea, laminitisdyspnea, laminitis........



PPPPPPPProcainamiderocainamiderocainamiderocainamiderocainamiderocainamiderocainamiderocainamide

(Procan, Pro(Procan, Pro(Procan, Pro(Procan, Pro(Procan, Pro(Procan, Pro(Procan, Pro(Procan, Prommmmmmmmine, Pronestyl, Procanbid)ine, Pronestyl, Procanbid)ine, Pronestyl, Procanbid)ine, Pronestyl, Procanbid)ine, Pronestyl, Procanbid)ine, Pronestyl, Procanbid)ine, Pronestyl, Procanbid)ine, Pronestyl, Procanbid)

sodium channel blockersodium channel blockersodium channel blockersodium channel blockersodium channel blockersodium channel blockersodium channel blockersodium channel blocker,,,,,,,,
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sodium channel blockersodium channel blockersodium channel blockersodium channel blockersodium channel blockersodium channel blockersodium channel blockersodium channel blocker,,,,,,,,

effects similar to those of quinidine,effects similar to those of quinidine,effects similar to those of quinidine,effects similar to those of quinidine,effects similar to those of quinidine,effects similar to those of quinidine,effects similar to those of quinidine,effects similar to those of quinidine,

especially in controlling intravascular atrial especially in controlling intravascular atrial especially in controlling intravascular atrial especially in controlling intravascular atrial especially in controlling intravascular atrial especially in controlling intravascular atrial especially in controlling intravascular atrial especially in controlling intravascular atrial 

arrhythmias.arrhythmias.arrhythmias.arrhythmias.arrhythmias.arrhythmias.arrhythmias.arrhythmias.

Directions: Directions: Directions: Directions: Directions: Directions: Directions: Directions: by all means, doses: 25 mg / kg.by all means, doses: 25 mg / kg.by all means, doses: 25 mg / kg.by all means, doses: 25 mg / kg.by all means, doses: 25 mg / kg.by all means, doses: 25 mg / kg.by all means, doses: 25 mg / kg.by all means, doses: 25 mg / kg.



LidocaineLidocaineLidocaineLidocaineLidocaineLidocaineLidocaineLidocaine ((((((((lignocainelignocainelignocainelignocainelignocainelignocainelignocainelignocaine))))))))

The only anesthetic with activity also as The only anesthetic with activity also as The only anesthetic with activity also as The only anesthetic with activity also as The only anesthetic with activity also as The only anesthetic with activity also as The only anesthetic with activity also as The only anesthetic with activity also as myocardialmyocardialmyocardialmyocardialmyocardialmyocardialmyocardialmyocardial
depressantdepressantdepressantdepressantdepressantdepressantdepressantdepressant
with with with with with with with with sodium channel blockingsodium channel blockingsodium channel blockingsodium channel blockingsodium channel blockingsodium channel blockingsodium channel blockingsodium channel blocking increases potassium increases potassium increases potassium increases potassium increases potassium increases potassium increases potassium increases potassium 
conductanceconductanceconductanceconductanceconductanceconductanceconductanceconductance
similar effects of similar effects of similar effects of similar effects of similar effects of similar effects of similar effects of similar effects of quinidinequinidinequinidinequinidinequinidinequinidinequinidinequinidine, except that it does not affect , except that it does not affect , except that it does not affect , except that it does not affect , except that it does not affect , except that it does not affect , except that it does not affect , except that it does not affect 
the the the the the the the the atrialatrialatrialatrialatrialatrialatrialatrial action potential.action potential.action potential.action potential.action potential.action potential.action potential.action potential.
decreases blood pressuredecreases blood pressuredecreases blood pressuredecreases blood pressuredecreases blood pressuredecreases blood pressuredecreases blood pressuredecreases blood pressure
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the the the the the the the the atrialatrialatrialatrialatrialatrialatrialatrial action potential.action potential.action potential.action potential.action potential.action potential.action potential.action potential.
decreases blood pressuredecreases blood pressuredecreases blood pressuredecreases blood pressuredecreases blood pressuredecreases blood pressuredecreases blood pressuredecreases blood pressure
Depresses myocardiumDepresses myocardiumDepresses myocardiumDepresses myocardiumDepresses myocardiumDepresses myocardiumDepresses myocardiumDepresses myocardium: indirect action on the heart is not : indirect action on the heart is not : indirect action on the heart is not : indirect action on the heart is not : indirect action on the heart is not : indirect action on the heart is not : indirect action on the heart is not : indirect action on the heart is not 
significant.significant.significant.significant.significant.significant.significant.significant.
effective dose levels: effective dose levels: effective dose levels: effective dose levels: effective dose levels: effective dose levels: effective dose levels: effective dose levels: very close to toxicvery close to toxicvery close to toxicvery close to toxicvery close to toxicvery close to toxicvery close to toxicvery close to toxic........
-------- local anesthetics containing also epinephrine will not be local anesthetics containing also epinephrine will not be local anesthetics containing also epinephrine will not be local anesthetics containing also epinephrine will not be local anesthetics containing also epinephrine will not be local anesthetics containing also epinephrine will not be local anesthetics containing also epinephrine will not be local anesthetics containing also epinephrine will not be 
used for the correction of ventricular arrhythmias!used for the correction of ventricular arrhythmias!used for the correction of ventricular arrhythmias!used for the correction of ventricular arrhythmias!used for the correction of ventricular arrhythmias!used for the correction of ventricular arrhythmias!used for the correction of ventricular arrhythmias!used for the correction of ventricular arrhythmias!
dog: 1dog: 1dog: 1dog: 1dog: 1dog: 1dog: 1dog: 1--------2 mg / kg, repeating as needed.2 mg / kg, repeating as needed.2 mg / kg, repeating as needed.2 mg / kg, repeating as needed.2 mg / kg, repeating as needed.2 mg / kg, repeating as needed.2 mg / kg, repeating as needed.2 mg / kg, repeating as needed.
Will not be administered Will not be administered Will not be administered Will not be administered Will not be administered Will not be administered Will not be administered Will not be administered p.op.op.op.op.op.op.op.o: : : : : : : : liver decomposes liver decomposes liver decomposes liver decomposes liver decomposes liver decomposes liver decomposes liver decomposes lidocainelidocainelidocainelidocainelidocainelidocainelidocainelidocaine........



PhenytoinPhenytoinPhenytoinPhenytoinPhenytoinPhenytoinPhenytoinPhenytoin (diphenylhydantoin)(diphenylhydantoin)(diphenylhydantoin)(diphenylhydantoin)(diphenylhydantoin)(diphenylhydantoin)(diphenylhydantoin)(diphenylhydantoin)

-------- controlcontrolcontrolcontrolcontrolcontrolcontrolcontrol ofofofofofofofof digitalisdigitalisdigitalisdigitalisdigitalisdigitalisdigitalisdigitalis--------inducedinducedinducedinducedinducedinducedinducedinduced arrhythmiasarrhythmiasarrhythmiasarrhythmiasarrhythmiasarrhythmiasarrhythmiasarrhythmias andandandandandandandand ofofofofofofofof thethethethethethethethe
ventricularventricularventricularventricularventricularventricularventricularventricularnesnesnesnesnesnesnesnes........
--------counteractcounteractcounteractcounteractcounteractcounteractcounteractcounteractssssssss thethethethethethethethe arrhythmogenicarrhythmogenicarrhythmogenicarrhythmogenicarrhythmogenicarrhythmogenicarrhythmogenicarrhythmogenic activityactivityactivityactivityactivityactivityactivityactivity ofofofofofofofof digitalis,digitalis,digitalis,digitalis,digitalis,digitalis,digitalis,digitalis,
preservespreservespreservespreservespreservespreservespreservespreserves itsitsitsitsitsitsitsits responseresponseresponseresponseresponseresponseresponseresponse inotropoinotropoinotropoinotropoinotropoinotropoinotropoinotropo--------positivepositivepositivepositivepositivepositivepositivepositive unalteredunalteredunalteredunalteredunalteredunalteredunalteredunaltered........
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preservespreservespreservespreservespreservespreservespreservespreserves itsitsitsitsitsitsitsits responseresponseresponseresponseresponseresponseresponseresponse inotropoinotropoinotropoinotropoinotropoinotropoinotropoinotropo--------positivepositivepositivepositivepositivepositivepositivepositive unalteredunalteredunalteredunalteredunalteredunalteredunalteredunaltered........
WhenWhenWhenWhenWhenWhenWhenWhen thethethethethethethethe membranemembranemembranemembranemembranemembranemembranemembrane andandandandandandandand actionactionactionactionactionactionactionaction potentialspotentialspotentialspotentialspotentialspotentialspotentialspotentials areareareareareareareare lowlowlowlowlowlowlowlow
(hypokalaemia(hypokalaemia(hypokalaemia(hypokalaemia(hypokalaemia(hypokalaemia(hypokalaemia(hypokalaemia andandandandandandandand hypoxia),hypoxia),hypoxia),hypoxia),hypoxia),hypoxia),hypoxia),hypoxia), phenytoinphenytoinphenytoinphenytoinphenytoinphenytoinphenytoinphenytoin amplifamplifamplifamplifamplifamplifamplifamplifiesiesiesiesiesiesiesies bothbothbothbothbothbothbothboth
counteractingcounteractingcounteractingcounteractingcounteractingcounteractingcounteractingcounteracting undesirableundesirableundesirableundesirableundesirableundesirableundesirableundesirable effecteffecteffecteffecteffecteffecteffecteffect ofofofofofofofof digitalisdigitalisdigitalisdigitalisdigitalisdigitalisdigitalisdigitalis........
--------improveimproveimproveimproveimproveimproveimproveimprove ventricularventricularventricularventricularventricularventricularventricularventricular orororororororor intraventricularintraventricularintraventricularintraventricularintraventricularintraventricularintraventricularintraventricular conductionconductionconductionconductionconductionconductionconductionconduction--------........
pppppppp........oooooooo inininininininin dogsdogsdogsdogsdogsdogsdogsdogs:::::::: 2020202020202020 mgmgmgmgmgmgmgmg //////// kgkgkgkgkgkgkgkg dailydailydailydailydailydailydailydaily upupupupupupupup totototototototo amendamendamendamendamendamendamendamend ofofofofofofofof signssignssignssignssignssignssignssigns........
iiiiiiii........vvvvvvvv.:.:.:.:.:.:.:.: 55555555--------1010101010101010 mgmgmgmgmgmgmgmg //////// kgkgkgkgkgkgkgkg slowlyslowlyslowlyslowlyslowlyslowlyslowlyslowly minutesminutesminutesminutesminutesminutesminutesminutes........



propranololpropranololpropranololpropranololpropranololpropranololpropranololpropranolol

ββββββββ--------adrenoceptoradrenoceptoradrenoceptoradrenoceptoradrenoceptoradrenoceptoradrenoceptoradrenoceptor blockerblockerblockerblockerblockerblockerblockerblocker prototypeprototypeprototypeprototypeprototypeprototypeprototypeprototype,,,,,,,,
inininininininin:::::::: sinussinussinussinussinussinussinussinusalalalalalalalal tachycardia,tachycardia,tachycardia,tachycardia,tachycardia,tachycardia,tachycardia,tachycardia, artrialartrialartrialartrialartrialartrialartrialartrial flutter,flutter,flutter,flutter,flutter,flutter,flutter,flutter, atrialatrialatrialatrialatrialatrialatrialatrial fibrillation,fibrillation,fibrillation,fibrillation,fibrillation,fibrillation,fibrillation,fibrillation,
ventricularventricularventricularventricularventricularventricularventricularventricular arrhythmiasarrhythmiasarrhythmiasarrhythmiasarrhythmiasarrhythmiasarrhythmiasarrhythmias........
remarkableremarkableremarkableremarkableremarkableremarkableremarkableremarkable locallocallocallocallocallocallocallocal anestheticanestheticanestheticanestheticanestheticanestheticanestheticanesthetic activityactivityactivityactivityactivityactivityactivityactivity........
whenwhenwhenwhenwhenwhenwhenwhen:::::::: heartheartheartheartheartheartheartheart isisisisisisisis aggressedaggressedaggressedaggressedaggressedaggressedaggressedaggressed bybybybybybybyby catecholaminescatecholaminescatecholaminescatecholaminescatecholaminescatecholaminescatecholaminescatecholamines,,,,,,,,
halogenatedhalogenatedhalogenatedhalogenatedhalogenatedhalogenatedhalogenatedhalogenated anesthetics,anesthetics,anesthetics,anesthetics,anesthetics,anesthetics,anesthetics,anesthetics, digitalisdigitalisdigitalisdigitalisdigitalisdigitalisdigitalisdigitalis overdoseoverdoseoverdoseoverdoseoverdoseoverdoseoverdoseoverdose orororororororor
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whenwhenwhenwhenwhenwhenwhenwhen:::::::: heartheartheartheartheartheartheartheart isisisisisisisis aggressedaggressedaggressedaggressedaggressedaggressedaggressedaggressed bybybybybybybyby catecholaminescatecholaminescatecholaminescatecholaminescatecholaminescatecholaminescatecholaminescatecholamines,,,,,,,,
halogenatedhalogenatedhalogenatedhalogenatedhalogenatedhalogenatedhalogenatedhalogenated anesthetics,anesthetics,anesthetics,anesthetics,anesthetics,anesthetics,anesthetics,anesthetics, digitalisdigitalisdigitalisdigitalisdigitalisdigitalisdigitalisdigitalis overdoseoverdoseoverdoseoverdoseoverdoseoverdoseoverdoseoverdose orororororororor
myocardialmyocardialmyocardialmyocardialmyocardialmyocardialmyocardialmyocardial infarction,infarction,infarction,infarction,infarction,infarction,infarction,infarction,
ActionActionActionActionActionActionActionAction:::::::: extensionextensionextensionextensionextensionextensionextensionextension ofofofofofofofof thethethethethethethethe AVAVAVAVAVAVAVAV nodenodenodenodenodenodenodenode refractoryrefractoryrefractoryrefractoryrefractoryrefractoryrefractoryrefractory period,period,period,period,period,period,period,period,
SideSideSideSideSideSideSideSide effectseffectseffectseffectseffectseffectseffectseffects:::::::: vasoconstrictionvasoconstrictionvasoconstrictionvasoconstrictionvasoconstrictionvasoconstrictionvasoconstrictionvasoconstriction,,,,,,,, bronchoconstrictionbronchoconstrictionbronchoconstrictionbronchoconstrictionbronchoconstrictionbronchoconstrictionbronchoconstrictionbronchoconstriction,,,,,,,,
iviviviviviviviv slowslowslowslowslowslowslowslow:::::::: 00000000........11111111--------11111111 mgmgmgmgmgmgmgmg //////// kg,kg,kg,kg,kg,kg,kg,kg, whichwhichwhichwhichwhichwhichwhichwhich maymaymaymaymaymaymaymay bebebebebebebebe increasedincreasedincreasedincreasedincreasedincreasedincreasedincreased inininininininin
digitalisdigitalisdigitalisdigitalisdigitalisdigitalisdigitalisdigitalis intoxicationintoxicationintoxicationintoxicationintoxicationintoxicationintoxicationintoxication........
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3. 3. 3. 3. 3. 3. 3. 3. That affect heart and That affect heart and That affect heart and That affect heart and That affect heart and That affect heart and That affect heart and That affect heart and vascularizationvascularizationvascularizationvascularizationvascularizationvascularizationvascularizationvascularization



AdrenoceptorAdrenoceptorAdrenoceptorAdrenoceptorAdrenoceptorAdrenoceptorAdrenoceptorAdrenoceptor agonistsagonistsagonistsagonistsagonistsagonistsagonistsagonists andandandandandandandand antagonistsantagonistsantagonistsantagonistsantagonistsantagonistsantagonistsantagonists

therapeutictherapeutictherapeutictherapeutictherapeutictherapeutictherapeutictherapeutic agentsagentsagentsagentsagentsagentsagentsagents usedusedusedusedusedusedusedused asasasasasasasas::::::::

--------directdirectdirectdirectdirectdirectdirectdirect circulatorycirculatorycirculatorycirculatorycirculatorycirculatorycirculatorycirculatory stimulantsstimulantsstimulantsstimulantsstimulantsstimulantsstimulantsstimulants ofofofofofofofof heartheartheartheartheartheartheartheart andandandandandandandand bloodbloodbloodbloodbloodbloodbloodblood
vesselsvesselsvesselsvesselsvesselsvesselsvesselsvessels........
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vesselsvesselsvesselsvesselsvesselsvesselsvesselsvessels........

TheTheTheTheTheTheTheThe sympatheticsympatheticsympatheticsympatheticsympatheticsympatheticsympatheticsympathetic systemsystemsystemsystemsystemsystemsystemsystem ======== majormajormajormajormajormajormajormajor rolerolerolerolerolerolerolerole inininininininin
coordinatingcoordinatingcoordinatingcoordinatingcoordinatingcoordinatingcoordinatingcoordinating thethethethethethethethe circulatorycirculatorycirculatorycirculatorycirculatorycirculatorycirculatorycirculatory functionfunctionfunctionfunctionfunctionfunctionfunctionfunction totototototototo thethethethethethethethe needsneedsneedsneedsneedsneedsneedsneeds ofofofofofofofof
thethethethethethethethe organism,organism,organism,organism,organism,organism,organism,organism, mainlymainlymainlymainlymainlymainlymainlymainly bybybybybybybyby::::::::

--------adjustmentadjustmentadjustmentadjustmentadjustmentadjustmentadjustmentadjustment ofofofofofofofof cardiaccardiaccardiaccardiaccardiaccardiaccardiaccardiac output,output,output,output,output,output,output,output,

--------modulationmodulationmodulationmodulationmodulationmodulationmodulationmodulation raterateraterateraterateraterate andandandandandandandand forceforceforceforceforceforceforceforce ofofofofofofofof cardiaccardiaccardiaccardiaccardiaccardiaccardiaccardiac musclemusclemusclemusclemusclemusclemusclemuscle



AdrenalineAdrenalineAdrenalineAdrenalineAdrenalineAdrenalineAdrenalineAdrenaline

classicclassicclassicclassicclassicclassicclassicclassic circulatorycirculatorycirculatorycirculatorycirculatorycirculatorycirculatorycirculatory stimulant,stimulant,stimulant,stimulant,stimulant,stimulant,stimulant,stimulant, pressorpressorpressorpressorpressorpressorpressorpressor agent,agent,agent,agent,agent,agent,agent,agent, whenwhenwhenwhenwhenwhenwhenwhen bloodbloodbloodbloodbloodbloodbloodblood
pressurepressurepressurepressurepressurepressurepressurepressure isisisisisisisis lowlowlowlowlowlowlowlow

actsactsactsactsactsactsactsacts bybybybybybybyby thethethethethethethethe:::::::: αααααααα andandandandandandandand ββββββββ--------adrenoceptorsadrenoceptorsadrenoceptorsadrenoceptorsadrenoceptorsadrenoceptorsadrenoceptorsadrenoceptors inininininininin vascularvascularvascularvascularvascularvascularvascularvascular zonezonezonezonezonezonezonezone

increasesincreasesincreasesincreasesincreasesincreasesincreasesincreases thethethethethethethethe raterateraterateraterateraterate andandandandandandandand forceforceforceforceforceforceforceforce ofofofofofofofof myocardialmyocardialmyocardialmyocardialmyocardialmyocardialmyocardialmyocardial muscle,muscle,muscle,muscle,muscle,muscle,muscle,muscle,

installsinstallsinstallsinstallsinstallsinstallsinstallsinstalls::::::::

VasoconstrictionVasoconstrictionVasoconstrictionVasoconstrictionVasoconstrictionVasoconstrictionVasoconstrictionVasoconstriction inininininininin:::::::: skin,skin,skin,skin,skin,skin,skin,skin, intestinesintestinesintestinesintestinesintestinesintestinesintestinesintestines andandandandandandandand veins,veins,veins,veins,veins,veins,veins,veins,

VasodilationVasodilationVasodilationVasodilationVasodilationVasodilationVasodilationVasodilation inininininininin:::::::: muscle,muscle,muscle,muscle,muscle,muscle,muscle,muscle,

inininininininin otherotherotherotherotherotherotherother formsformsformsformsformsformsformsforms ofofofofofofofof shockshockshockshockshockshockshockshock ►►►►►►►► ►►►►►►►► ►►►►►►►► correctioncorrectioncorrectioncorrectioncorrectioncorrectioncorrectioncorrection ofofofofofofofof hypovolemiahypovolemiahypovolemiahypovolemiahypovolemiahypovolemiahypovolemiahypovolemia........
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inininininininin otherotherotherotherotherotherotherother formsformsformsformsformsformsformsforms ofofofofofofofof shockshockshockshockshockshockshockshock ►►►►►►►► ►►►►►►►► ►►►►►►►► correctioncorrectioncorrectioncorrectioncorrectioncorrectioncorrectioncorrection ofofofofofofofof hypovolemiahypovolemiahypovolemiahypovolemiahypovolemiahypovolemiahypovolemiahypovolemia........

NoradrenalineNoradrenalineNoradrenalineNoradrenalineNoradrenalineNoradrenalineNoradrenalineNoradrenaline

--------relativelyrelativelyrelativelyrelativelyrelativelyrelativelyrelativelyrelatively selectiveselectiveselectiveselectiveselectiveselectiveselectiveselective forforforforforforforfor ββββββββ--------adrenoceptorsadrenoceptorsadrenoceptorsadrenoceptorsadrenoceptorsadrenoceptorsadrenoceptorsadrenoceptors,,,,,,,,

--------favoringfavoringfavoringfavoringfavoringfavoringfavoringfavoring vasoconstrictionvasoconstrictionvasoconstrictionvasoconstrictionvasoconstrictionvasoconstrictionvasoconstrictionvasoconstriction ratherratherratherratherratherratherratherrather thanthanthanthanthanthanthanthan cardiostimulationcardiostimulationcardiostimulationcardiostimulationcardiostimulationcardiostimulationcardiostimulationcardiostimulation,,,,,,,,

--------baroreceptorsbaroreceptorsbaroreceptorsbaroreceptorsbaroreceptorsbaroreceptorsbaroreceptorsbaroreceptors viaviaviaviaviaviaviavia thethethethethethethethe vagusvagusvagusvagusvagusvagusvagusvagus nervenervenervenervenervenervenervenerve slowslowslowslowslowslowslowslow heartheartheartheartheartheartheartheart raterateraterateraterateraterate........



IsoprenalineIsoprenalineIsoprenalineIsoprenalineIsoprenalineIsoprenalineIsoprenalineIsoprenaline

highlyhighlyhighlyhighlyhighlyhighlyhighlyhighly selectiveselectiveselectiveselectiveselectiveselectiveselectiveselective forforforforforforforfor ββββββββ--------adrenoceptorsadrenoceptorsadrenoceptorsadrenoceptorsadrenoceptorsadrenoceptorsadrenoceptorsadrenoceptors,,,,,,,,
effecteffecteffecteffecteffecteffecteffecteffect:::::::: positivepositivepositivepositivepositivepositivepositivepositive inotropicinotropicinotropicinotropicinotropicinotropicinotropicinotropic andandandandandandandand chronotropicchronotropicchronotropicchronotropicchronotropicchronotropicchronotropicchronotropic responseresponseresponseresponseresponseresponseresponseresponse
fromfromfromfromfromfromfromfrom ββββββββ11111111--------myocardialmyocardialmyocardialmyocardialmyocardialmyocardialmyocardialmyocardial receptorsreceptorsreceptorsreceptorsreceptorsreceptorsreceptorsreceptors ........
ββββββββ22222222--------adrenoceptorsadrenoceptorsadrenoceptorsadrenoceptorsadrenoceptorsadrenoceptorsadrenoceptorsadrenoceptors mediatemediatemediatemediatemediatemediatemediatemediate vasodilationvasodilationvasodilationvasodilationvasodilationvasodilationvasodilationvasodilation,,,,,,,, particularlyparticularlyparticularlyparticularlyparticularlyparticularlyparticularlyparticularly
inininininininin thethethethethethethethe voluntaryvoluntaryvoluntaryvoluntaryvoluntaryvoluntaryvoluntaryvoluntary muscles,muscles,muscles,muscles,muscles,muscles,muscles,muscles, bloodbloodbloodbloodbloodbloodbloodblood pressurepressurepressurepressurepressurepressurepressurepressure effectseffectseffectseffectseffectseffectseffectseffects
beingbeingbeingbeingbeingbeingbeingbeing mildmildmildmildmildmildmildmild........
ββββββββ--------agonistsagonistsagonistsagonistsagonistsagonistsagonistsagonists importanceimportanceimportanceimportanceimportanceimportanceimportanceimportance:::::::: adjustmentadjustmentadjustmentadjustmentadjustmentadjustmentadjustmentadjustment ofofofofofofofof bradycardiabradycardiabradycardiabradycardiabradycardiabradycardiabradycardiabradycardia,,,,,,,,
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beingbeingbeingbeingbeingbeingbeingbeing mildmildmildmildmildmildmildmild........
ββββββββ--------agonistsagonistsagonistsagonistsagonistsagonistsagonistsagonists importanceimportanceimportanceimportanceimportanceimportanceimportanceimportance:::::::: adjustmentadjustmentadjustmentadjustmentadjustmentadjustmentadjustmentadjustment ofofofofofofofof bradycardiabradycardiabradycardiabradycardiabradycardiabradycardiabradycardiabradycardia,,,,,,,,
heartheartheartheartheartheartheartheart blockblockblockblockblockblockblockblock orororororororor attackattackattackattackattackattackattackattack (Adams(Adams(Adams(Adams(Adams(Adams(Adams(Adams--------StokesStokesStokesStokesStokesStokesStokesStokes type)type)type)type)type)type)type)type)........

TheTheTheTheTheTheTheThe shortshortshortshortshortshortshortshort--------termtermtermtermtermtermtermterm effecteffecteffecteffecteffecteffecteffecteffect ofofofofofofofof adrenaline,adrenaline,adrenaline,adrenaline,adrenaline,adrenaline,adrenaline,adrenaline, noradrenalinenoradrenalinenoradrenalinenoradrenalinenoradrenalinenoradrenalinenoradrenalinenoradrenaline
andandandandandandandand isoprenalineisoprenalineisoprenalineisoprenalineisoprenalineisoprenalineisoprenalineisoprenaline makesmakesmakesmakesmakesmakesmakesmakes themthemthemthemthemthemthemthem unsuitableunsuitableunsuitableunsuitableunsuitableunsuitableunsuitableunsuitable forforforforforforforfor longlonglonglonglonglonglonglong--------
termtermtermtermtermtermtermterm effects,effects,effects,effects,effects,effects,effects,effects, butbutbutbutbutbutbutbut forforforforforforforfor shortshortshortshortshortshortshortshort termtermtermtermtermtermtermterm andandandandandandandand inininininininin emergenciesemergenciesemergenciesemergenciesemergenciesemergenciesemergenciesemergencies
areareareareareareareare highlyhighlyhighlyhighlyhighlyhighlyhighlyhighly recommendedrecommendedrecommendedrecommendedrecommendedrecommendedrecommendedrecommended........ ((((((((intracardiacintracardiacintracardiacintracardiacintracardiacintracardiacintracardiacintracardiac:::::::: 55555555mlmlmlmlmlmlmlml ////////
11111111::::::::1010101010101010........000000000000000000000000 dogs)dogs)dogs)dogs)dogs)dogs)dogs)dogs)........



IsoxuprinIsoxuprinIsoxuprinIsoxuprinIsoxuprinIsoxuprinIsoxuprinIsoxuprin

(Dilavase,(Dilavase,(Dilavase,(Dilavase,(Dilavase,(Dilavase,(Dilavase,(Dilavase, Duvadilan,Duvadilan,Duvadilan,Duvadilan,Duvadilan,Duvadilan,Duvadilan,Duvadilan, Vasodilan,Vasodilan,Vasodilan,Vasodilan,Vasodilan,Vasodilan,Vasodilan,Vasodilan, Vasoplex,Vasoplex,Vasoplex,Vasoplex,Vasoplex,Vasoplex,Vasoplex,Vasoplex, Vasotran)Vasotran)Vasotran)Vasotran)Vasotran)Vasotran)Vasotran)Vasotran)

--------aaaaaaaa ββββββββ--------agonistagonistagonistagonistagonistagonistagonistagonist usedusedusedusedusedusedusedused inininininininin humanhumanhumanhumanhumanhumanhumanhuman medicine,medicine,medicine,medicine,medicine,medicine,medicine,medicine,

--------goodgoodgoodgoodgoodgoodgoodgood vasodilatorvasodilatorvasodilatorvasodilatorvasodilatorvasodilatorvasodilatorvasodilator inininininininin thethethethethethethethe treatmenttreatmenttreatmenttreatmenttreatmenttreatmenttreatmenttreatment ofofofofofofofof equineequineequineequineequineequineequineequine navicularnavicularnavicularnavicularnavicularnavicularnavicularnavicular
conditionconditionconditionconditionconditionconditionconditionconditionssssssss
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MethoxaminMethoxaminMethoxaminMethoxaminMethoxaminMethoxaminMethoxaminMethoxamineeeeeeee

-------- effectiveeffectiveeffectiveeffectiveeffectiveeffectiveeffectiveeffective αααααααα--------agonistagonistagonistagonistagonistagonistagonistagonist withwithwithwithwithwithwithwith longlonglonglonglonglonglonglong lastinglastinglastinglastinglastinglastinglastinglasting activitactivitactivitactivitactivitactivitactivitactivityyyyyyyy........

-------- significantsignificantsignificantsignificantsignificantsignificantsignificantsignificant cardiopresorcardiopresorcardiopresorcardiopresorcardiopresorcardiopresorcardiopresorcardiopresor effect,effect,effect,effect,effect,effect,effect,effect, oftenoftenoftenoftenoftenoftenoftenoften accompaniedaccompaniedaccompaniedaccompaniedaccompaniedaccompaniedaccompaniedaccompanied bybybybybybybyby
bradycardiabradycardiabradycardiabradycardiabradycardiabradycardiabradycardiabradycardia

directdirectdirectdirectdirectdirectdirectdirect actionactionactionactionactionactionactionaction ======== usefulusefulusefulusefulusefulusefulusefuluseful inininininininin severesevereseveresevereseveresevereseveresevere progressiveprogressiveprogressiveprogressiveprogressiveprogressiveprogressiveprogressive hypotensionhypotensionhypotensionhypotensionhypotensionhypotensionhypotensionhypotension bybybybybybybyby
anesthesiaanesthesiaanesthesiaanesthesiaanesthesiaanesthesiaanesthesiaanesthesia........



MetaraminolMetaraminolMetaraminolMetaraminolMetaraminolMetaraminolMetaraminolMetaraminol

αααααααα--------agonistagonistagonistagonistagonistagonistagonistagonist with direct and indirect effects on the heart.with direct and indirect effects on the heart.with direct and indirect effects on the heart.with direct and indirect effects on the heart.with direct and indirect effects on the heart.with direct and indirect effects on the heart.with direct and indirect effects on the heart.with direct and indirect effects on the heart.

strong longstrong longstrong longstrong longstrong longstrong longstrong longstrong long--------acting action for one hour after acting action for one hour after acting action for one hour after acting action for one hour after acting action for one hour after acting action for one hour after acting action for one hour after acting action for one hour after i.vi.vi.vi.vi.vi.vi.vi.v administrationadministrationadministrationadministrationadministrationadministrationadministrationadministration

in: in: in: in: in: in: in: in: dramatic drop in blood pressure (dramatic drop in blood pressure (dramatic drop in blood pressure (dramatic drop in blood pressure (dramatic drop in blood pressure (dramatic drop in blood pressure (dramatic drop in blood pressure (dramatic drop in blood pressure (egegegegegegegeg acute acute acute acute acute acute acute acute pancreatitis in dogs pancreatitis in dogs pancreatitis in dogs pancreatitis in dogs pancreatitis in dogs pancreatitis in dogs pancreatitis in dogs pancreatitis in dogs 

or anaphylactic shock).or anaphylactic shock).or anaphylactic shock).or anaphylactic shock).or anaphylactic shock).or anaphylactic shock).or anaphylactic shock).or anaphylactic shock).

Dopamine and Dopamine and Dopamine and Dopamine and Dopamine and Dopamine and Dopamine and Dopamine and DobutamineDobutamineDobutamineDobutamineDobutamineDobutamineDobutamineDobutamine

vasodilators: vasodilators: vasodilators: vasodilators: vasodilators: vasodilators: vasodilators: vasodilators: splachnicsplachnicsplachnicsplachnicsplachnicsplachnicsplachnicsplachnic coronary and renal territories.coronary and renal territories.coronary and renal territories.coronary and renal territories.coronary and renal territories.coronary and renal territories.coronary and renal territories.coronary and renal territories.

action: on the action: on the action: on the action: on the action: on the action: on the action: on the action: on the myocardialmyocardialmyocardialmyocardialmyocardialmyocardialmyocardialmyocardial--------D1 receptor D1 receptor D1 receptor D1 receptor D1 receptor D1 receptor D1 receptor D1 receptor population that mediates population that mediates population that mediates population that mediates population that mediates population that mediates population that mediates population that mediates 
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action: on the action: on the action: on the action: on the action: on the action: on the action: on the action: on the myocardialmyocardialmyocardialmyocardialmyocardialmyocardialmyocardialmyocardial--------D1 receptor D1 receptor D1 receptor D1 receptor D1 receptor D1 receptor D1 receptor D1 receptor population that mediates population that mediates population that mediates population that mediates population that mediates population that mediates population that mediates population that mediates 

the increase of contraction force (not rate) by mediating the increase of contraction force (not rate) by mediating the increase of contraction force (not rate) by mediating the increase of contraction force (not rate) by mediating the increase of contraction force (not rate) by mediating the increase of contraction force (not rate) by mediating the increase of contraction force (not rate) by mediating the increase of contraction force (not rate) by mediating adenylyladenylyladenylyladenylyladenylyladenylyladenylyladenylyl

cyclasecyclasecyclasecyclasecyclasecyclasecyclasecyclase........

amplifies: amplifies: amplifies: amplifies: amplifies: amplifies: amplifies: amplifies: venous return and cardiac output without increasing venous return and cardiac output without increasing venous return and cardiac output without increasing venous return and cardiac output without increasing venous return and cardiac output without increasing venous return and cardiac output without increasing venous return and cardiac output without increasing venous return and cardiac output without increasing 

contraction rate = contraction rate = contraction rate = contraction rate = contraction rate = contraction rate = contraction rate = contraction rate = disarrhydisarrhydisarrhydisarrhydisarrhydisarrhydisarrhydisarrhy or decreases the risk of ventricular or decreases the risk of ventricular or decreases the risk of ventricular or decreases the risk of ventricular or decreases the risk of ventricular or decreases the risk of ventricular or decreases the risk of ventricular or decreases the risk of ventricular 

fibrillation.fibrillation.fibrillation.fibrillation.fibrillation.fibrillation.fibrillation.fibrillation.

Major disadvantage: Major disadvantage: Major disadvantage: Major disadvantage: Major disadvantage: Major disadvantage: Major disadvantage: Major disadvantage: inhibits release of inhibits release of inhibits release of inhibits release of inhibits release of inhibits release of inhibits release of inhibits release of norepinephrinenorepinephrinenorepinephrinenorepinephrinenorepinephrinenorepinephrinenorepinephrinenorepinephrine........



XXXXXXXXanthineanthineanthineanthineanthineanthineanthineanthine derivativesderivativesderivativesderivativesderivativesderivativesderivativesderivatives

--------AlkaloidsAlkaloidsAlkaloidsAlkaloidsAlkaloidsAlkaloidsAlkaloidsAlkaloids:::::::: caffeine,caffeine,caffeine,caffeine,caffeine,caffeine,caffeine,caffeine, theophyllinetheophyllinetheophyllinetheophyllinetheophyllinetheophyllinetheophyllinetheophylline andandandandandandandand theobromine,theobromine,theobromine,theobromine,theobromine,theobromine,theobromine,theobromine,

--------activityactivityactivityactivityactivityactivityactivityactivity:::::::: peripheralperipheralperipheralperipheralperipheralperipheralperipheralperipheral andandandandandandandand coronarycoronarycoronarycoronarycoronarycoronarycoronarycoronary vasodilatorvasodilatorvasodilatorvasodilatorvasodilatorvasodilatorvasodilatorvasodilator........

disadvantagedisadvantagedisadvantagedisadvantagedisadvantagedisadvantagedisadvantagedisadvantage::::::::

irritantsirritantsirritantsirritantsirritantsirritantsirritantsirritants andandandandandandandand areareareareareareareare ofofofofofofofof lowlowlowlowlowlowlowlow solubility,solubility,solubility,solubility,solubility,solubility,solubility,solubility, whichwhichwhichwhichwhichwhichwhichwhich triggertriggertriggertriggertriggertriggertriggertriggerssssssss moremoremoremoremoremoremoremore solublesolublesolublesolublesolublesolublesolublesoluble
compoundscompoundscompoundscompoundscompoundscompoundscompoundscompounds::::::::

-------- aminophyllineaminophyllineaminophyllineaminophyllineaminophyllineaminophyllineaminophyllineaminophylline (theophylline(theophylline(theophylline(theophylline(theophylline(theophylline(theophylline(theophylline ++++++++ ethylenediamineethylenediamineethylenediamineethylenediamineethylenediamineethylenediamineethylenediamineethylenediamine injectableinjectableinjectableinjectableinjectableinjectableinjectableinjectable solsolsolsolsolsolsolsol........))))))))
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-------- aminophyllineaminophyllineaminophyllineaminophyllineaminophyllineaminophyllineaminophyllineaminophylline (theophylline(theophylline(theophylline(theophylline(theophylline(theophylline(theophylline(theophylline ++++++++ ethylenediamineethylenediamineethylenediamineethylenediamineethylenediamineethylenediamineethylenediamineethylenediamine injectableinjectableinjectableinjectableinjectableinjectableinjectableinjectable solsolsolsolsolsolsolsol........))))))))

-------- DiproDiproDiproDiproDiproDiproDiproDiprophphphphphphphphilinilinilinilinilinilinilinilineeeeeeee andandandandandandandand etametametametametametametametamphphphphphphphphilinailinailinailinailinailinailinailina alsoalsoalsoalsoalsoalsoalsoalso derivativesderivativesderivativesderivativesderivativesderivativesderivativesderivatives aaaaaaaa........uuuuuuuu........vvvvvvvv........ ofofofofofofofof theophyllinetheophyllinetheophyllinetheophyllinetheophyllinetheophyllinetheophyllinetheophylline

ActivityActivityActivityActivityActivityActivityActivityActivity:::::::: myocardialmyocardialmyocardialmyocardialmyocardialmyocardialmyocardialmyocardial stimulant,stimulant,stimulant,stimulant,stimulant,stimulant,stimulant,stimulant, diuretic,diuretic,diuretic,diuretic,diuretic,diuretic,diuretic,diuretic, mildmildmildmildmildmildmildmild respiratoryrespiratoryrespiratoryrespiratoryrespiratoryrespiratoryrespiratoryrespiratory andandandandandandandand
vasomotorvasomotorvasomotorvasomotorvasomotorvasomotorvasomotorvasomotor........

inininininininin:::::::: stagesstagesstagesstagesstagesstagesstagesstages ofofofofofofofof acuteacuteacuteacuteacuteacuteacuteacute decompensateddecompensateddecompensateddecompensateddecompensateddecompensateddecompensateddecompensated heart,heart,heart,heart,heart,heart,heart,heart, asasasasasasasas adjuvantadjuvantadjuvantadjuvantadjuvantadjuvantadjuvantadjuvant inininininininin thethethethethethethethe therapytherapytherapytherapytherapytherapytherapytherapy
withwithwithwithwithwithwithwith digitalisdigitalisdigitalisdigitalisdigitalisdigitalisdigitalisdigitalis glycosideglycosideglycosideglycosideglycosideglycosideglycosideglycoside
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�� VVVVVVVVasodilator substancesasodilator substancesasodilator substancesasodilator substancesasodilator substancesasodilator substancesasodilator substancesasodilator substances



aaaaaaaa........ AtrialAtrialAtrialAtrialAtrialAtrialAtrialAtrial vasodilatorsvasodilatorsvasodilatorsvasodilatorsvasodilatorsvasodilatorsvasodilatorsvasodilators

HydralazineHydralazineHydralazineHydralazineHydralazineHydralazineHydralazineHydralazine ((((((((HydrapressHydrapressHydrapressHydrapressHydrapressHydrapressHydrapressHydrapress))))))))

-------- inhibitinginhibitinginhibitinginhibitinginhibitinginhibitinginhibitinginhibiting thethethethethethethethe flowflowflowflowflowflowflowflow ofofofofofofofof CaCaCaCaCaCaCaCa ++++++++ ++++++++ intointointointointointointointo thethethethethethethethe cell,cell,cell,cell,cell,cell,cell,cell, followedfollowedfollowedfollowedfollowedfollowedfollowedfollowed bybybybybybybyby relaxationrelaxationrelaxationrelaxationrelaxationrelaxationrelaxationrelaxation........

-------- AnotherAnotherAnotherAnotherAnotherAnotherAnotherAnother mechanismmechanismmechanismmechanismmechanismmechanismmechanismmechanism:::::::: conversionconversionconversionconversionconversionconversionconversionconversion totototototototo NONONONONONONONO andandandandandandandand increasedincreasedincreasedincreasedincreasedincreasedincreasedincreased GMPGMPGMPGMPGMPGMPGMPGMP--------cccccccc ======== iontropeiontropeiontropeiontropeiontropeiontropeiontropeiontrope

positivepositivepositivepositivepositivepositivepositivepositive effectseffectseffectseffectseffectseffectseffectseffects:::::::: stimulationstimulationstimulationstimulationstimulationstimulationstimulationstimulation ofofofofofofofof adenylyladenylyladenylyladenylyladenylyladenylyladenylyladenylyl cyclasecyclasecyclasecyclasecyclasecyclasecyclasecyclase viaviaviaviaviaviaviavia ββββββββ--------receptorreceptorreceptorreceptorreceptorreceptorreceptorreceptor

AtAtAtAtAtAtAtAt:::::::: oldoldoldoldoldoldoldold dogsdogsdogsdogsdogsdogsdogsdogs inininininininin hypertensivehypertensivehypertensivehypertensivehypertensivehypertensivehypertensivehypertensive crisiscrisiscrisiscrisiscrisiscrisiscrisiscrisis ======== bloodbloodbloodbloodbloodbloodbloodblood pressurepressurepressurepressurepressurepressurepressurepressure isisisisisisisis rapidlyrapidlyrapidlyrapidlyrapidlyrapidlyrapidlyrapidly decreased,decreased,decreased,decreased,decreased,decreased,decreased,decreased,

asasasasasasasas wellwellwellwellwellwellwellwell asasasasasasasas systemicsystemicsystemicsystemicsystemicsystemicsystemicsystemic resistanceresistanceresistanceresistanceresistanceresistanceresistanceresistance ======== increasedincreasedincreasedincreasedincreasedincreasedincreasedincreased cardiaccardiaccardiaccardiaccardiaccardiaccardiaccardiac performanceperformanceperformanceperformanceperformanceperformanceperformanceperformance........
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AmylAmylAmylAmylAmylAmylAmylAmyl nitritenitritenitritenitritenitritenitritenitritenitrite

volatilevolatilevolatilevolatilevolatilevolatilevolatilevolatile liquid,liquid,liquid,liquid,liquid,liquid,liquid,liquid, yellowishyellowishyellowishyellowishyellowishyellowishyellowishyellowish,,,,,,,, fruitfruitfruitfruitfruitfruitfruitfruit characteristiccharacteristiccharacteristiccharacteristiccharacteristiccharacteristiccharacteristiccharacteristic odor,odor,odor,odor,odor,odor,odor,odor,
flammableflammableflammableflammableflammableflammableflammableflammable........

inininininininin:::::::: AnginaAnginaAnginaAnginaAnginaAnginaAnginaAngina crisis,crisis,crisis,crisis,crisis,crisis,crisis,crisis,

resultresultresultresultresultresultresultresult ======== promptpromptpromptpromptpromptpromptpromptprompt ,,,,,,,,doesdoesdoesdoesdoesdoesdoesdoes notnotnotnotnotnotnotnot lastlastlastlastlastlastlastlast moremoremoremoremoremoremoremore thanthanthanthanthanthanthanthan 1010101010101010--------1515151515151515 minutesminutesminutesminutesminutesminutesminutesminutes........



SodiumSodiumSodiumSodiumSodiumSodiumSodiumSodium nitroprussidenitroprussidenitroprussidenitroprussidenitroprussidenitroprussidenitroprussidenitroprusside ((((((((NitroprussideNitroprussideNitroprussideNitroprussideNitroprussideNitroprussideNitroprussideNitroprusside))))))))
ActionActionActionActionActionActionActionAction:::::::: insideinsideinsideinsideinsideinsideinsideinside smoothsmoothsmoothsmoothsmoothsmoothsmoothsmooth cardiaccardiaccardiaccardiaccardiaccardiaccardiaccardiac musclemusclemusclemusclemusclemusclemusclemuscle
--------nitroprussidenitroprussidenitroprussidenitroprussidenitroprussidenitroprussidenitroprussidenitroprusside metabolisedmetabolisedmetabolisedmetabolisedmetabolisedmetabolisedmetabolisedmetabolised totototototototo NONONONONONONONO ======== triggerstriggerstriggerstriggerstriggerstriggerstriggerstriggers onononononononon GMPGMPGMPGMPGMPGMPGMPGMP--------cccccccc
activationactivationactivationactivationactivationactivationactivationactivation andandandandandandandand thenthenthenthenthenthenthenthen vasodilationvasodilationvasodilationvasodilationvasodilationvasodilationvasodilationvasodilation ofofofofofofofof arteriesarteriesarteriesarteriesarteriesarteriesarteriesarteries andandandandandandandand veinsveinsveinsveinsveinsveinsveinsveins........
--------disadvantagedisadvantagedisadvantagedisadvantagedisadvantagedisadvantagedisadvantagedisadvantage:::::::: iviviviviviviviv administration,administration,administration,administration,administration,administration,administration,administration, slowslowslowslowslowslowslowslow infusioninfusioninfusioninfusioninfusioninfusioninfusioninfusion requiresrequiresrequiresrequiresrequiresrequiresrequiresrequires
closeclosecloseclosecloseclosecloseclose monitoringmonitoringmonitoringmonitoringmonitoringmonitoringmonitoringmonitoring (due(due(due(due(due(due(due(due totototototototo hypotension),hypotension),hypotension),hypotension),hypotension),hypotension),hypotension),hypotension), butbutbutbutbutbutbutbut beingbeingbeingbeingbeingbeingbeingbeing aaaaaaaa veryveryveryveryveryveryveryvery
efficientefficientefficientefficientefficientefficientefficientefficient structurestructurestructurestructurestructurestructurestructurestructure inininininininin emergenciesemergenciesemergenciesemergenciesemergenciesemergenciesemergenciesemergencies makesmakesmakesmakesmakesmakesmakesmakes disadvantagesdisadvantagesdisadvantagesdisadvantagesdisadvantagesdisadvantagesdisadvantagesdisadvantages
totototototototo bebebebebebebebe incurredincurredincurredincurredincurredincurredincurredincurred........
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--------αααααααα--------adrenergicadrenergicadrenergicadrenergicadrenergicadrenergicadrenergicadrenergic receptorreceptorreceptorreceptorreceptorreceptorreceptorreceptor blocker,blocker,blocker,blocker,blocker,blocker,blocker,blocker, butbutbutbutbutbutbutbut importantimportantimportantimportantimportantimportantimportantimportant asasasasasasasas venousvenousvenousvenousvenousvenousvenousvenous
dilatordilatordilatordilatordilatordilatordilatordilator (probably(probably(probably(probably(probably(probably(probably(probably duedueduedueduedueduedue totototototototo inhibitioninhibitioninhibitioninhibitioninhibitioninhibitioninhibitioninhibition ofofofofofofofof cccccccc--------AMP)AMP)AMP)AMP)AMP)AMP)AMP)AMP)........
--------pppppppp........oooooooo administrationsadministrationsadministrationsadministrationsadministrationsadministrationsadministrationsadministrations advantage,butadvantage,butadvantage,butadvantage,butadvantage,butadvantage,butadvantage,butadvantage,but thethethethethethethethe disadvantagedisadvantagedisadvantagedisadvantagedisadvantagedisadvantagedisadvantagedisadvantage ofofofofofofofof
tolerancetolerancetolerancetolerancetolerancetolerancetolerancetolerance afterafterafterafterafterafterafterafter severalseveralseveralseveralseveralseveralseveralseveral treatmentstreatmentstreatmentstreatmentstreatmentstreatmentstreatmentstreatments........
-------- totototototototo avoidavoidavoidavoidavoidavoidavoidavoid thisthisthisthisthisthisthisthis shortcomingshortcomingshortcomingshortcomingshortcomingshortcomingshortcomingshortcoming prazosinprazosinprazosinprazosinprazosinprazosinprazosinprazosin maymaymaymaymaymaymaymay bebebebebebebebe associatedassociatedassociatedassociatedassociatedassociatedassociatedassociated
withwithwithwithwithwithwithwith otherotherotherotherotherotherotherother representativesrepresentativesrepresentativesrepresentativesrepresentativesrepresentativesrepresentativesrepresentatives ofofofofofofofof thethethethethethethethe groupgroupgroupgroupgroupgroupgroupgroup........



eeeeeeee........ IIIIIIIIndirectndirectndirectndirectndirectndirectndirectndirect vasodilatorvasodilatorvasodilatorvasodilatorvasodilatorvasodilatorvasodilatorvasodilatorssssssss

InhibitorsInhibitorsInhibitorsInhibitorsInhibitorsInhibitorsInhibitorsInhibitors ofofofofofofofof angiotensinangiotensinangiotensinangiotensinangiotensinangiotensinangiotensinangiotensin
systemsystemsystemsystemsystemsystemsystemsystem:::::::: reninreninreninreninreninreninreninrenin -------- angiotensinangiotensinangiotensinangiotensinangiotensinangiotensinangiotensinangiotensin -------- aldosteronealdosteronealdosteronealdosteronealdosteronealdosteronealdosteronealdosterone ======== regulatorregulatorregulatorregulatorregulatorregulatorregulatorregulator ofofofofofofofof
renalrenalrenalrenalrenalrenalrenalrenal bloodbloodbloodbloodbloodbloodbloodblood perfusionperfusionperfusionperfusionperfusionperfusionperfusionperfusion........
ActionActionActionActionActionActionActionAction:::::::: increaseincreaseincreaseincreaseincreaseincreaseincreaseincrease ofofofofofofofof bloodbloodbloodbloodbloodbloodbloodblood volumevolumevolumevolumevolumevolumevolumevolume bybybybybybybyby:::::::: retainingretainingretainingretainingretainingretainingretainingretaining NaNaNaNaNaNaNaNa ++++++++ ionsionsionsionsionsionsionsions
(aldosterone)(aldosterone)(aldosterone)(aldosterone)(aldosterone)(aldosterone)(aldosterone)(aldosterone) andandandandandandandand vasoconstrictionvasoconstrictionvasoconstrictionvasoconstrictionvasoconstrictionvasoconstrictionvasoconstrictionvasoconstriction (angiotensin(angiotensin(angiotensin(angiotensin(angiotensin(angiotensin(angiotensin(angiotensin II)II)II)II)II)II)II)II)........
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HeartHeartHeartHeartHeartHeartHeartHeart failurefailurefailurefailurefailurefailurefailurefailure ======== locallocallocallocallocallocallocallocal effectseffectseffectseffectseffectseffectseffectseffects (low(low(low(low(low(low(low(low bloodbloodbloodbloodbloodbloodbloodblood pressurepressurepressurepressurepressurepressurepressurepressure inininininininin
glomerularglomerularglomerularglomerularglomerularglomerularglomerularglomerular arterioles)arterioles)arterioles)arterioles)arterioles)arterioles)arterioles)arterioles) ++++++++ centralcentralcentralcentralcentralcentralcentralcentral efefefefefefefef........ (amplification(amplification(amplification(amplification(amplification(amplification(amplification(amplification activityactivityactivityactivityactivityactivityactivityactivity
Sy)Sy)Sy)Sy)Sy)Sy)Sy)Sy) onononononononon glomerularglomerularglomerularglomerularglomerularglomerularglomerularglomerular apparatusapparatusapparatusapparatusapparatusapparatusapparatusapparatus ======== reninreninreninreninreninreninreninrenin........
ReninReninReninReninReninReninReninRenin ======== willwillwillwillwillwillwillwill cleavecleavecleavecleavecleavecleavecleavecleave angiotensinangiotensinangiotensinangiotensinangiotensinangiotensinangiotensinangiotensin IIIIIIII onononononononon thethethethethethethethe precursorprecursorprecursorprecursorprecursorprecursorprecursorprecursor
plasmaplasmaplasmaplasmaplasmaplasmaplasmaplasma:::::::: angiotensinogen,angiotensinogen,angiotensinogen,angiotensinogen,angiotensinogen,angiotensinogen,angiotensinogen,angiotensinogen, angiotensinangiotensinangiotensinangiotensinangiotensinangiotensinangiotensinangiotensin IIIIIIII ======== fromfromfromfromfromfromfromfrom aaaaaaaa inactiveinactiveinactiveinactiveinactiveinactiveinactiveinactive
decapeptidedecapeptidedecapeptidedecapeptidedecapeptidedecapeptidedecapeptidedecapeptide ►►►►►►►► ►►►►►►►► octopeptidăoctopeptidăoctopeptidăoctopeptidăoctopeptidăoctopeptidăoctopeptidăoctopeptidă:::::::: angiotensinangiotensinangiotensinangiotensinangiotensinangiotensinangiotensinangiotensin II,II,II,II,II,II,II,II, whichwhichwhichwhichwhichwhichwhichwhich isisisisisisisis
activatedactivatedactivatedactivatedactivatedactivatedactivatedactivated bybybybybybybyby thethethethethethethethe endothelialendothelialendothelialendothelialendothelialendothelialendothelialendothelial enzymeenzymeenzymeenzymeenzymeenzymeenzymeenzyme:::::::: angiotensinangiotensinangiotensinangiotensinangiotensinangiotensinangiotensinangiotensin--------
convertaseconvertaseconvertaseconvertaseconvertaseconvertaseconvertaseconvertase........



-- thethethethethethethethe enzymeenzymeenzymeenzymeenzymeenzymeenzymeenzyme cancancancancancancancan alsoalsoalsoalsoalsoalsoalsoalso inactivateinactivateinactivateinactivateinactivateinactivateinactivateinactivate vasodilatoryvasodilatoryvasodilatoryvasodilatoryvasodilatoryvasodilatoryvasodilatoryvasodilatory bradykininbradykininbradykininbradykininbradykininbradykininbradykininbradykinin,,,,,,,,

--itititititititit maymaymaymaymaymaymaymay bebebebebebebebe inhibitedinhibitedinhibitedinhibitedinhibitedinhibitedinhibitedinhibited inininininininin thisthisthisthisthisthisthisthis waywaywaywaywaywaywayway alsoalsoalsoalsoalsoalsoalsoalso bybybybybybybyby CaptoprilCaptoprilCaptoprilCaptoprilCaptoprilCaptoprilCaptoprilCaptopril

--bothbothbothbothbothbothbothboth vasoconstrictionvasoconstrictionvasoconstrictionvasoconstrictionvasoconstrictionvasoconstrictionvasoconstrictionvasoconstriction andandandandandandandand aldosteronealdosteronealdosteronealdosteronealdosteronealdosteronealdosteronealdosterone secretionsecretionsecretionsecretionsecretionsecretionsecretionsecretion causedcausedcausedcausedcausedcausedcausedcaused bybybybybybybyby
angiotensinangiotensinangiotensinangiotensinangiotensinangiotensinangiotensinangiotensin willwillwillwillwillwillwillwill bebebebebebebebe removedremovedremovedremovedremovedremovedremovedremoved andandandandandandandand thethethethethethethethe medicinalmedicinalmedicinalmedicinalmedicinalmedicinalmedicinalmedicinal effecteffecteffecteffecteffecteffecteffecteffect
disposeddisposeddisposeddisposeddisposeddisposeddisposeddisposed ........
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--thethethethethethethethe volumevolumevolumevolumevolumevolumevolumevolume andandandandandandandand cardiaccardiaccardiaccardiaccardiaccardiaccardiaccardiac workloadworkloadworkloadworkloadworkloadworkloadworkloadworkload willwillwillwillwillwillwillwill bebebebebebebebe reducedreducedreducedreducedreducedreducedreducedreduced........

--venousvenousvenousvenousvenousvenousvenousvenous returnreturnreturnreturnreturnreturnreturnreturn volumevolumevolumevolumevolumevolumevolumevolume willwillwillwillwillwillwillwill bebebebebebebebe muchmuchmuchmuchmuchmuchmuchmuch lowerlowerlowerlowerlowerlowerlowerlower andandandandandandandand

--MyocardiumMyocardiumMyocardiumMyocardiumMyocardiumMyocardiumMyocardiumMyocardium lesslesslesslesslesslesslessless expandedexpandedexpandedexpandedexpandedexpandedexpandedexpanded ======== removingremovingremovingremovingremovingremovingremovingremoving bloodbloodbloodbloodbloodbloodbloodblood efficientlyefficientlyefficientlyefficientlyefficientlyefficientlyefficientlyefficiently inininininininin
peripheralperipheralperipheralperipheralperipheralperipheralperipheralperipheral areasareasareasareasareasareasareasareas wherewherewherewherewherewherewherewhere capillariescapillariescapillariescapillariescapillariescapillariescapillariescapillaries areareareareareareareare lesslesslesslesslesslesslessless permeablepermeablepermeablepermeablepermeablepermeablepermeablepermeable........



CaptoprilCaptoprilCaptoprilCaptoprilCaptoprilCaptoprilCaptoprilCaptopril willwillwillwillwillwillwillwill furtherfurtherfurtherfurtherfurtherfurtherfurtherfurther reducereducereducereducereducereducereducereduce heartheartheartheartheartheartheartheart overuseoveruseoveruseoveruseoveruseoveruseoveruseoveruse andandandandandandandand thusthusthusthusthusthusthusthus
indirectlyindirectlyindirectlyindirectlyindirectlyindirectlyindirectlyindirectly willwillwillwillwillwillwillwill reachreachreachreachreachreachreachreach thethethethethethethethe desireddesireddesireddesireddesireddesireddesireddesired therapeutictherapeutictherapeutictherapeutictherapeutictherapeutictherapeutictherapeutic desideratesdesideratesdesideratesdesideratesdesideratesdesideratesdesideratesdesiderates::::::::

diuretic,diuretic,diuretic,diuretic,diuretic,diuretic,diuretic,diuretic,

sympathicolyticsympathicolyticsympathicolyticsympathicolyticsympathicolyticsympathicolyticsympathicolyticsympathicolytic andandandandandandandand vasodilator,vasodilator,vasodilator,vasodilator,vasodilator,vasodilator,vasodilator,vasodilator, allallallallallallallall inininininininin aaaaaaaa singlesinglesinglesinglesinglesinglesinglesingle remedyremedyremedyremedyremedyremedyremedyremedy
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otherotherotherotherotherotherotherother systemssystemssystemssystemssystemssystemssystemssystems........

ThereforeThereforeThereforeThereforeThereforeThereforeThereforeTherefore captoprilcaptoprilcaptoprilcaptoprilcaptoprilcaptoprilcaptoprilcaptopril:::::::: isisisisisisisis usedusedusedusedusedusedusedused withwithwithwithwithwithwithwith resultsresultsresultsresultsresultsresultsresultsresults inininininininin oldoldoldoldoldoldoldold dogsdogsdogsdogsdogsdogsdogsdogs........
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  Hipofunctia miocardicã duce la 
scãderea volumului cirulator renal
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Artera renalã
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Rinichi

Perfuzare renalã mentinutã
    sau chiar crescutã

Risc crescut de boli renale
    sau uremie crescutã
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Perfuzia renalã si functia
cardiacã sunt restabilite
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Action mechanism of vasodilators Action mechanism of vasodilators 

(by Dawn Merton (by Dawn Merton BootheBoothe, 2001), 2001)

Cursuri Prof. Dr. Romeo T. Cristina®Cursuri Prof. Dr. Romeo T. Cristina®

2

3

5

Eliberarea angiotensinei II
           (autoreglare)

Constrictia arteriolelor eferente determinã 
cresterea presiunii hidrostatice si cresterea
               filtrãrii glomerulare

    sau chiar crescutã

8b

NU crestere in outputul cardiac
pentru a compensa pierderile
autoreglãrii; rata descresterii 
filtrãrii glomerulare se mãreste 

Initierea terapiei cu
    Inhibitorii  ACE

 6
Pierderea constrictiei arteriolelor
eferente determinã pierderea capacitãtii
de autoreglare si apare riscul unei
filtrãri glomerulare scãzute

Imbunatatirea satisfacatoare a
functionãrii miocardului si 
absenta afectãrii renale
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Pierderile pot fi compesate prin 
cresterea outputului cardiac 
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Medicamente beta-adrenergice

CaIP3

Vasoconstrictoare

PLC PIP2

RelaxareATP

Medicamente

NOTA:
 AMP = Adenozinmonofosfat
  ATP = Adenozintrifosfat
      c  = ciclaza
MLCK = Myosin Light Chain Kinase
  DAG = Diacilglicerol
  PIP2 = Phosphaditilinozitol

    PI3 = Inozitol- trifosfat

    PK = Proteinkinaza
   PDE = Phosphodiesteraza
  PLC  = Phospholipaza C

= stimuleazã

= inhibã
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Schema situsurilor de acţiune a principalelor cardioSchema situsurilor de acţiune a principalelor cardio--modificatoaremodificatoare

(după Dawn Merton Boothe, 2001)(după Dawn Merton Boothe, 2001)
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AntigensAntigensAntigensAntigensAntigensAntigensAntigensAntigens

BloodBloodBloodBloodBloodBloodBloodBlood cellscellscellscellscellscellscellscells areareareareareareareare groupedgroupedgroupedgroupedgroupedgroupedgroupedgrouped forforforforforforforfor eacheacheacheacheacheacheacheach speciesspeciesspeciesspeciesspeciesspeciesspeciesspecies accordingaccordingaccordingaccordingaccordingaccordingaccordingaccording totototototototo
antigensantigensantigensantigensantigensantigensantigensantigens locatedlocatedlocatedlocatedlocatedlocatedlocatedlocated onononononononon thethethethethethethethe surfacesurfacesurfacesurfacesurfacesurfacesurfacesurface ofofofofofofofof redredredredredredredred bloodbloodbloodbloodbloodbloodbloodblood cellscellscellscellscellscellscellscells........
TheTheTheTheTheTheTheThe numbernumbernumbernumbernumbernumbernumbernumber ofofofofofofofof antigensantigensantigensantigensantigensantigensantigensantigens detecteddetecteddetecteddetecteddetecteddetecteddetecteddetected isisisisisisisis variablevariablevariablevariablevariablevariablevariablevariable fromfromfromfromfromfromfromfrom
speciesspeciesspeciesspeciesspeciesspeciesspeciesspecies totototototototo speciesspeciesspeciesspeciesspeciesspeciesspeciesspecies........
exampleexampleexampleexampleexampleexampleexampleexample::::::::
--------thethethethethethethethe dogdogdogdogdogdogdogdog hashashashashashashashas reachedreachedreachedreachedreachedreachedreachedreached overoveroveroveroveroveroverover 1111111111111111 bloodbloodbloodbloodbloodbloodbloodblood groups,groups,groups,groups,groups,groups,groups,groups, ofofofofofofofof whichwhichwhichwhichwhichwhichwhichwhich 88888888
areareareareareareareare recognizedrecognizedrecognizedrecognizedrecognizedrecognizedrecognizedrecognized andandandandandandandand classifiedclassifiedclassifiedclassifiedclassifiedclassifiedclassifiedclassified asasasasasasasas caninecaninecaninecaninecaninecaninecaninecanine erythrocyteerythrocyteerythrocyteerythrocyteerythrocyteerythrocyteerythrocyteerythrocyte
antigensantigensantigensantigensantigensantigensantigensantigens ((((((((AECAECAECAECAECAECAECAEC)))))))) andandandandandandandand categorizedcategorizedcategorizedcategorizedcategorizedcategorizedcategorizedcategorized asasasasasasasas:::::::: 11111111........11111111,,,,,,,, 11111111........22222222,,,,,,,, 33333333,,,,,,,, 44444444,,,,,,,, 55555555,,,,,,,, 66666666,,,,,,,, 77777777
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antigensantigensantigensantigensantigensantigensantigensantigens ((((((((AECAECAECAECAECAECAECAEC)))))))) andandandandandandandand categorizedcategorizedcategorizedcategorizedcategorizedcategorizedcategorizedcategorized asasasasasasasas:::::::: 11111111........11111111,,,,,,,, 11111111........22222222,,,,,,,, 33333333,,,,,,,, 44444444,,,,,,,, 55555555,,,,,,,, 66666666,,,,,,,, 77777777
andandandandandandandand 88888888........ ofofofofofofofof whichwhichwhichwhichwhichwhichwhichwhich thethethethethethethethe mostmostmostmostmostmostmostmost frequentlyfrequentlyfrequentlyfrequentlyfrequentlyfrequentlyfrequentlyfrequently identifiedidentifiedidentifiedidentifiedidentifiedidentifiedidentifiedidentified inininininininin thethethethethethethethe
currentcurrentcurrentcurrentcurrentcurrentcurrentcurrent casuisticcasuisticcasuisticcasuisticcasuisticcasuisticcasuisticcasuistic werewerewerewerewerewerewerewere AECAECAECAECAECAECAECAEC--------11111111 andandandandandandandand AECAECAECAECAECAECAECAEC--------77777777........
TheTheTheTheTheTheTheThe catcatcatcatcatcatcatcat knownsknownsknownsknownsknownsknownsknownsknowns threethreethreethreethreethreethreethree bloodbloodbloodbloodbloodbloodbloodblood groupsgroupsgroupsgroupsgroupsgroupsgroupsgroups:::::::: A,A,A,A,A,A,A,A, BBBBBBBB andandandandandandandand ABABABABABABABAB (below(below(below(below(below(below(below(below
00000000........11111111%%%%%%%% ofofofofofofofof cats)cats)cats)cats)cats)cats)cats)cats)........
--------nononononononono specimenspecimenspecimenspecimenspecimenspecimenspecimenspecimen ofofofofofofofof thethethethethethethethe SiameseSiameseSiameseSiameseSiameseSiameseSiameseSiamese breedbreedbreedbreedbreedbreedbreedbreed hadhadhadhadhadhadhadhad grgrgrgrgrgrgrgr........ BloodBloodBloodBloodBloodBloodBloodBlood BBBBBBBB........
--------upupupupupupupup totototototototo nownownownownownownownow havehavehavehavehavehavehavehave notnotnotnotnotnotnotnot beenbeenbeenbeenbeenbeenbeenbeen identifiedidentifiedidentifiedidentifiedidentifiedidentifiedidentifiedidentified individualsindividualsindividualsindividualsindividualsindividualsindividualsindividuals whowhowhowhowhowhowhowho
possesspossesspossesspossesspossesspossesspossesspossess antigensantigensantigensantigensantigensantigensantigensantigens ––––––––forforforforforforforfor bothbothbothbothbothbothbothboth groupgroupgroupgroupgroupgroupgroupgroup AAAAAAAA andandandandandandandand groupgroupgroupgroupgroupgroupgroupgroup BBBBBBBB........



ToToToToToToToTo notenotenotenotenotenotenotenote thatthatthatthatthatthatthatthat bloodbloodbloodbloodbloodbloodbloodblood typestypestypestypestypestypestypestypes inininininininin catscatscatscatscatscatscatscats areareareareareareareare unrelatedunrelatedunrelatedunrelatedunrelatedunrelatedunrelatedunrelated totototototototo humanhumanhumanhumanhumanhumanhumanhuman onesonesonesonesonesonesonesones........

BloodBloodBloodBloodBloodBloodBloodBlood groupgroupgroupgroupgroupgroupgroupgroup AAAAAAAA isisisisisisisis dominantdominantdominantdominantdominantdominantdominantdominant ((((((((7575757575757575--------9999999999999999%%%%%%%% ofofofofofofofof cats)cats)cats)cats)cats)cats)cats)cats) onononononononon others,others,others,others,others,others,others,others, thethethethethethethethe
groupsgroupsgroupsgroupsgroupsgroupsgroupsgroups beingbeingbeingbeingbeingbeingbeingbeing allelicallelicallelicallelicallelicallelicallelicallelic ........

BloodBloodBloodBloodBloodBloodBloodBlood groupgroupgroupgroupgroupgroupgroupgroup BBBBBBBB waswaswaswaswaswaswaswas identifiedidentifiedidentifiedidentifiedidentifiedidentifiedidentifiedidentified onlyonlyonlyonlyonlyonlyonlyonly inininininininin 11111111--------1010101010101010%%%%%%%% ofofofofofofofof casescasescasescasescasescasescasescases mostlymostlymostlymostlymostlymostlymostlymostly inininininininin
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BloodBloodBloodBloodBloodBloodBloodBlood groupgroupgroupgroupgroupgroupgroupgroup BBBBBBBB waswaswaswaswaswaswaswas identifiedidentifiedidentifiedidentifiedidentifiedidentifiedidentifiedidentified onlyonlyonlyonlyonlyonlyonlyonly inininininininin 11111111--------1010101010101010%%%%%%%% ofofofofofofofof casescasescasescasescasescasescasescases mostlymostlymostlymostlymostlymostlymostlymostly inininininininin
purepurepurepurepurepurepurepure breedsbreedsbreedsbreedsbreedsbreedsbreedsbreeds ofofofofofofofof catscatscatscatscatscatscatscats ((((((((egegegegegegegeg Abyssinian,Abyssinian,Abyssinian,Abyssinian,Abyssinian,Abyssinian,Abyssinian,Abyssinian, Persian,Persian,Persian,Persian,Persian,Persian,Persian,Persian, Himalayan,Himalayan,Himalayan,Himalayan,Himalayan,Himalayan,Himalayan,Himalayan, Rex)Rex)Rex)Rex)Rex)Rex)Rex)Rex)........

Interestingly,Interestingly,Interestingly,Interestingly,Interestingly,Interestingly,Interestingly,Interestingly, nononononononono specimenspecimenspecimenspecimenspecimenspecimenspecimenspecimen ofofofofofofofof thethethethethethethethe SiameseSiameseSiameseSiameseSiameseSiameseSiameseSiamese breedbreedbreedbreedbreedbreedbreedbreed hadhadhadhadhadhadhadhad bloodbloodbloodbloodbloodbloodbloodblood
groupgroupgroupgroupgroupgroupgroupgroup BBBBBBBB ........SoSoSoSoSoSoSoSo farfarfarfarfarfarfarfar havehavehavehavehavehavehavehave notnotnotnotnotnotnotnot beenbeenbeenbeenbeenbeenbeenbeen identifiedidentifiedidentifiedidentifiedidentifiedidentifiedidentifiedidentified individualsindividualsindividualsindividualsindividualsindividualsindividualsindividuals whowhowhowhowhowhowhowho
possesspossesspossesspossesspossesspossesspossesspossess antigensantigensantigensantigensantigensantigensantigensantigens forforforforforforforfor bothbothbothbothbothbothbothboth groupgroupgroupgroupgroupgroupgroupgroup AAAAAAAA andandandandandandandand BBBBBBBB........



IzoantibodiesIzoantibodiesIzoantibodiesIzoantibodiesIzoantibodiesIzoantibodiesIzoantibodiesIzoantibodies

PlasmaPlasmaPlasmaPlasmaPlasmaPlasmaPlasmaPlasma containscontainscontainscontainscontainscontainscontainscontains izoantibodiesizoantibodiesizoantibodiesizoantibodiesizoantibodiesizoantibodiesizoantibodiesizoantibodies ((((((((aloantibodiesaloantibodiesaloantibodiesaloantibodiesaloantibodiesaloantibodiesaloantibodiesaloantibodies))))))))
geneticallygeneticallygeneticallygeneticallygeneticallygeneticallygeneticallygenetically determined,determined,determined,determined,determined,determined,determined,determined, whosewhosewhosewhosewhosewhosewhosewhose activityactivityactivityactivityactivityactivityactivityactivity isisisisisisisis relatedrelatedrelatedrelatedrelatedrelatedrelatedrelated totototototototo
antigensantigensantigensantigensantigensantigensantigensantigens ofofofofofofofof redredredredredredredred bloodbloodbloodbloodbloodbloodbloodblood cellcellcellcellcellcellcellcell fromfromfromfromfromfromfromfrom thethethethethethethethe samesamesamesamesamesamesamesame animalanimalanimalanimalanimalanimalanimalanimal
speciesspeciesspeciesspeciesspeciesspeciesspeciesspecies thatthatthatthatthatthatthatthat occurroccurroccurroccurroccurroccurroccurroccurr afterafterafterafterafterafterafterafter thethethethethethethethe firstfirstfirstfirstfirstfirstfirstfirst transfusiontransfusiontransfusiontransfusiontransfusiontransfusiontransfusiontransfusion inininininininin anananananananan
animalanimalanimalanimalanimalanimalanimalanimal........
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speciesspeciesspeciesspeciesspeciesspeciesspeciesspecies thatthatthatthatthatthatthatthat occurroccurroccurroccurroccurroccurroccurroccurr afterafterafterafterafterafterafterafter thethethethethethethethe firstfirstfirstfirstfirstfirstfirstfirst transfusiontransfusiontransfusiontransfusiontransfusiontransfusiontransfusiontransfusion inininininininin anananananananan
animalanimalanimalanimalanimalanimalanimalanimal........
--------thethethethethethethethe clinicalclinicalclinicalclinicalclinicalclinicalclinicalclinical incidenceincidenceincidenceincidenceincidenceincidenceincidenceincidence ofofofofofofofof izoantibodiesizoantibodiesizoantibodiesizoantibodiesizoantibodiesizoantibodiesizoantibodiesizoantibodies isisisisisisisis low,low,low,low,low,low,low,low, antigenantigenantigenantigenantigenantigenantigenantigen--------
antibodyantibodyantibodyantibodyantibodyantibodyantibodyantibody reactionsreactionsreactionsreactionsreactionsreactionsreactionsreactions inininininininin animalsanimalsanimalsanimalsanimalsanimalsanimalsanimals beingbeingbeingbeingbeingbeingbeingbeing practicallypracticallypracticallypracticallypracticallypracticallypracticallypractically
nonexistentnonexistentnonexistentnonexistentnonexistentnonexistentnonexistentnonexistent atatatatatatatat thethethethethethethethe firstfirstfirstfirstfirstfirstfirstfirst transfusiontransfusiontransfusiontransfusiontransfusiontransfusiontransfusiontransfusion........
--------mostmostmostmostmostmostmostmost frequentfrequentfrequentfrequentfrequentfrequentfrequentfrequent izoantibodiesizoantibodiesizoantibodiesizoantibodiesizoantibodiesizoantibodiesizoantibodiesizoantibodies inininininininin dogsdogsdogsdogsdogsdogsdogsdogs:::::::: izoantibodiesizoantibodiesizoantibodiesizoantibodiesizoantibodiesizoantibodiesizoantibodiesizoantibodies
AECAECAECAECAECAECAECAEC--------77777777,,,,,,,, presentpresentpresentpresentpresentpresentpresentpresent atatatatatatatat overoveroveroveroveroveroverover 5050505050505050%%%%%%%% ofofofofofofofof dogsdogsdogsdogsdogsdogsdogsdogs testedtestedtestedtestedtestedtestedtestedtested



--inininininininin catscatscatscatscatscatscatscats withwithwithwithwithwithwithwith bloodbloodbloodbloodbloodbloodbloodblood groupsgroupsgroupsgroupsgroupsgroupsgroupsgroups AAAAAAAA andandandandandandandand BBBBBBBB waswaswaswaswaswaswaswas identifiedidentifiedidentifiedidentifiedidentifiedidentifiedidentifiedidentified thethethethethethethethe
emergenceemergenceemergenceemergenceemergenceemergenceemergenceemergence ofofofofofofofof izoantibodiesizoantibodiesizoantibodiesizoantibodiesizoantibodiesizoantibodiesizoantibodiesizoantibodies,,,,,,,, antiantiantiantiantiantiantianti--------AAAAAAAA antibodiesantibodiesantibodiesantibodiesantibodiesantibodiesantibodiesantibodies (cats(cats(cats(cats(cats(cats(cats(cats withwithwithwithwithwithwithwith
bloodbloodbloodbloodbloodbloodbloodblood typetypetypetypetypetypetypetype A)A)A)A)A)A)A)A) beingbeingbeingbeingbeingbeingbeingbeing responsibleresponsibleresponsibleresponsibleresponsibleresponsibleresponsibleresponsible forforforforforforforfor thethethethethethethethe mostmostmostmostmostmostmostmost severesevereseveresevereseveresevereseveresevere
reactionsreactionsreactionsreactionsreactionsreactionsreactionsreactions........
-- inininininininin catscatscatscatscatscatscatscats possessingpossessingpossessingpossessingpossessingpossessingpossessingpossessing thethethethethethethethe bloodbloodbloodbloodbloodbloodbloodblood groupgroupgroupgroupgroupgroupgroupgroup BBBBBBBB havehavehavehavehavehavehavehave beenbeenbeenbeenbeenbeenbeenbeen identifiedidentifiedidentifiedidentifiedidentifiedidentifiedidentifiedidentified
highhighhighhighhighhighhighhigh titrestitrestitrestitrestitrestitrestitrestitres ofofofofofofofof haemagglutinineshaemagglutinineshaemagglutinineshaemagglutinineshaemagglutinineshaemagglutinineshaemagglutinineshaemagglutinines andandandandandandandand hemolysinshemolysinshemolysinshemolysinshemolysinshemolysinshemolysinshemolysins ofofofofofofofof antiantiantiantiantiantiantianti--------AAAAAAAA--------
izoantibodiesizoantibodiesizoantibodiesizoantibodiesizoantibodiesizoantibodiesizoantibodiesizoantibodies........
-- inininininininin contrastcontrastcontrastcontrastcontrastcontrastcontrastcontrast catscatscatscatscatscatscatscats withwithwithwithwithwithwithwith bloodbloodbloodbloodbloodbloodbloodblood typetypetypetypetypetypetypetype A,A,A,A,A,A,A,A, containcontaincontaincontaincontaincontaincontaincontain overoveroveroveroveroveroverover 3535353535353535%%%%%%%% antiantiantiantiantiantiantianti--------BBBBBBBB
izoantibodiesizoantibodiesizoantibodiesizoantibodiesizoantibodiesizoantibodiesizoantibodiesizoantibodies........
-- inininininininin catscatscatscatscatscatscatscats withwithwithwithwithwithwithwith bloodbloodbloodbloodbloodbloodbloodblood typetypetypetypetypetypetypetype AB,AB,AB,AB,AB,AB,AB,AB, hashashashashashashashas notnotnotnotnotnotnotnot beenbeenbeenbeenbeenbeenbeenbeen identifiedidentifiedidentifiedidentifiedidentifiedidentifiedidentifiedidentified sosososososososo farfarfarfarfarfarfarfar
izoantibodiesizoantibodiesizoantibodiesizoantibodiesizoantibodiesizoantibodiesizoantibodiesizoantibodies antiantiantiantiantiantiantianti--------AAAAAAAA orororororororor antiantiantiantiantiantiantianti--------B,B,B,B,B,B,B,B, intravascularintravascularintravascularintravascularintravascularintravascularintravascularintravascular destructiondestructiondestructiondestructiondestructiondestructiondestructiondestruction beingbeingbeingbeingbeingbeingbeingbeing
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izoantibodiesizoantibodiesizoantibodiesizoantibodiesizoantibodiesizoantibodiesizoantibodiesizoantibodies antiantiantiantiantiantiantianti--------AAAAAAAA orororororororor antiantiantiantiantiantiantianti--------B,B,B,B,B,B,B,B, intravascularintravascularintravascularintravascularintravascularintravascularintravascularintravascular destructiondestructiondestructiondestructiondestructiondestructiondestructiondestruction beingbeingbeingbeingbeingbeingbeingbeing
completecompletecompletecompletecompletecompletecompletecomplete andandandandandandandand immuneimmuneimmuneimmuneimmuneimmuneimmuneimmune mediatedmediatedmediatedmediatedmediatedmediatedmediatedmediated ((((((((IgMIgMIgMIgMIgMIgMIgMIgM))))))))........
-- formationformationformationformationformationformationformationformation ofofofofofofofof newnewnewnewnewnewnewnew antibodyantibodyantibodyantibodyantibodyantibodyantibodyantibody inininininininin receivingreceivingreceivingreceivingreceivingreceivingreceivingreceiving bodiesbodiesbodiesbodiesbodiesbodiesbodiesbodies occursoccursoccursoccursoccursoccursoccursoccurs inininininininin 1010101010101010--------
1414141414141414 daysdaysdaysdaysdaysdaysdaysdays........
-- InInInInInInInIn 2525252525252525%%%%%%%% ofofofofofofofof thethethethethethethethe casescasescasescasescasescasescasescases inininininininin dogsdogsdogsdogsdogsdogsdogsdogs theretheretheretheretheretheretherethere willwillwillwillwillwillwillwill bebebebebebebebe noticednoticednoticednoticednoticednoticednoticednoticed afterafterafterafterafterafterafterafter thethethethethethethethe
firstfirstfirstfirstfirstfirstfirstfirst transfusiontransfusiontransfusiontransfusiontransfusiontransfusiontransfusiontransfusion thethethethethethethethe presencepresencepresencepresencepresencepresencepresencepresence ofofofofofofofof antibodiesantibodiesantibodiesantibodiesantibodiesantibodiesantibodiesantibodies antiantiantiantiantiantiantianti--------AECAECAECAECAECAECAECAEC--------11111111........11111111........ InInInInInInInIn
thethethethethethethethe casecasecasecasecasecasecasecase ofofofofofofofof administrationadministrationadministrationadministrationadministrationadministrationadministrationadministration ofofofofofofofof totaltotaltotaltotaltotaltotaltotaltotal bloodbloodbloodbloodbloodbloodbloodblood fromfromfromfromfromfromfromfrom thethethethethethethethe groupgroupgroupgroupgroupgroupgroupgroup AAAAAAAA --------
11111111........11111111 ======== severesevereseveresevereseveresevereseveresevere immunologicalimmunologicalimmunologicalimmunologicalimmunologicalimmunologicalimmunologicalimmunological reactionsreactionsreactionsreactionsreactionsreactionsreactionsreactions........
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�� Blood substitutesBlood substitutesBlood substitutesBlood substitutesBlood substitutesBlood substitutesBlood substitutesBlood substitutes



-- anananananananan alternativealternativealternativealternativealternativealternativealternativealternative inininininininin emergenciesemergenciesemergenciesemergenciesemergenciesemergenciesemergenciesemergencies butbutbutbutbutbutbutbut cannotcannotcannotcannotcannotcannotcannotcannot replacereplacereplacereplacereplacereplacereplacereplace totaltotaltotaltotaltotaltotaltotaltotal bloodbloodbloodbloodbloodbloodbloodblood........
--lowlowlowlowlowlowlowlow viscosityviscosityviscosityviscosityviscosityviscosityviscosityviscosity recommendsrecommendsrecommendsrecommendsrecommendsrecommendsrecommendsrecommends themthemthemthemthemthemthemthem inininininininin microcirculatorymicrocirculatorymicrocirculatorymicrocirculatorymicrocirculatorymicrocirculatorymicrocirculatorymicrocirculatory disordersdisordersdisordersdisordersdisordersdisordersdisordersdisorders

FFFFFFFFreereereereereereereeree hemoglobinshemoglobinshemoglobinshemoglobinshemoglobinshemoglobinshemoglobinshemoglobins
--havehavehavehavehavehavehavehave shortshortshortshortshortshortshortshort halfhalfhalfhalfhalfhalfhalfhalf--------lifelifelifelifelifelifelifelife ((((((((2020202020202020 minminminminminminminmin........)))))))) andandandandandandandand specificspecificspecificspecificspecificspecificspecificspecific weightweightweightweightweightweightweightweight ,,,,,,,,smallersmallersmallersmallersmallersmallersmallersmaller thanthanthanthanthanthanthanthan
bloodbloodbloodbloodbloodbloodbloodblood withwithwithwithwithwithwithwith largelargelargelargelargelargelargelarge storagestoragestoragestoragestoragestoragestoragestorage capacitycapacitycapacitycapacitycapacitycapacitycapacitycapacity andandandandandandandand oxygenoxygenoxygenoxygenoxygenoxygenoxygenoxygen donationdonationdonationdonationdonationdonationdonationdonation........

--OxiglobinaOxiglobinaOxiglobinaOxiglobinaOxiglobinaOxiglobinaOxiglobinaOxiglobina (Oxyglobin(Oxyglobin(Oxyglobin(Oxyglobin(Oxyglobin(Oxyglobin(Oxyglobin(Oxyglobin--------Biopure)Biopure)Biopure)Biopure)Biopure)Biopure)Biopure)Biopure)
--hemoglobinhemoglobinhemoglobinhemoglobinhemoglobinhemoglobinhemoglobinhemoglobin--------carrier,carrier,carrier,carrier,carrier,carrier,carrier,carrier, aaaaaaaa derivativederivativederivativederivativederivativederivativederivativederivative polymerizedpolymerizedpolymerizedpolymerizedpolymerizedpolymerizedpolymerizedpolymerized bovinebovinebovinebovinebovinebovinebovinebovine
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--hemoglobinhemoglobinhemoglobinhemoglobinhemoglobinhemoglobinhemoglobinhemoglobin--------carrier,carrier,carrier,carrier,carrier,carrier,carrier,carrier, aaaaaaaa derivativederivativederivativederivativederivativederivativederivativederivative polymerizedpolymerizedpolymerizedpolymerizedpolymerizedpolymerizedpolymerizedpolymerized bovinebovinebovinebovinebovinebovinebovinebovine
hemoglobinhemoglobinhemoglobinhemoglobinhemoglobinhemoglobinhemoglobinhemoglobin........
--IncreasedIncreasedIncreasedIncreasedIncreasedIncreasedIncreasedIncreased pppppppplasmalasmalasmalasmalasmalasmalasmalasma concentrationsconcentrationsconcentrationsconcentrationsconcentrationsconcentrationsconcentrationsconcentrations andandandandandandandand totaltotaltotaltotaltotaltotaltotaltotal hemoglobinhemoglobinhemoglobinhemoglobinhemoglobinhemoglobinhemoglobinhemoglobin ========
arterialarterialarterialarterialarterialarterialarterialarterial bloodbloodbloodbloodbloodbloodbloodblood oxygenoxygenoxygenoxygenoxygenoxygenoxygenoxygen increasesincreasesincreasesincreasesincreasesincreasesincreasesincreases........
--colloidalcolloidalcolloidalcolloidalcolloidalcolloidalcolloidalcolloidal propertiespropertiespropertiespropertiespropertiespropertiespropertiesproperties (MW(MW(MW(MW(MW(MW(MW(MW 180180180180180180180180kD)kD)kD)kD)kD)kD)kD)kD) closeclosecloseclosecloseclosecloseclose totototototototo DextranDextranDextranDextranDextranDextranDextranDextran 7070707070707070........
--beingbeingbeingbeingbeingbeingbeingbeing aaaaaaaa polymerizedpolymerizedpolymerizedpolymerizedpolymerizedpolymerizedpolymerizedpolymerized hemoglobinhemoglobinhemoglobinhemoglobinhemoglobinhemoglobinhemoglobinhemoglobin ,,,,,,,, itsitsitsitsitsitsitsits molecularmolecularmolecularmolecularmolecularmolecularmolecularmolecular sizesizesizesizesizesizesizesize willwillwillwillwillwillwillwill bebebebebebebebe
biggerbiggerbiggerbiggerbiggerbiggerbiggerbigger thanthanthanthanthanthanthanthan thatthatthatthatthatthatthatthat ofofofofofofofof hemoglobinhemoglobinhemoglobinhemoglobinhemoglobinhemoglobinhemoglobinhemoglobin ======== avoidavoidavoidavoidavoidavoidavoidavoid renalrenalrenalrenalrenalrenalrenalrenal filtrationfiltrationfiltrationfiltrationfiltrationfiltrationfiltrationfiltration andandandandandandandand sidesidesidesidesidesidesideside
effectseffectseffectseffectseffectseffectseffectseffects (eg,(eg,(eg,(eg,(eg,(eg,(eg,(eg, hemoglobinuria)hemoglobinuria)hemoglobinuria)hemoglobinuria)hemoglobinuria)hemoglobinuria)hemoglobinuria)hemoglobinuria)........



-- absenceabsenceabsenceabsenceabsenceabsenceabsenceabsence ofofofofofofofof plasmaticplasmaticplasmaticplasmaticplasmaticplasmaticplasmaticplasmatic izoantibodiesizoantibodiesizoantibodiesizoantibodiesizoantibodiesizoantibodiesizoantibodiesizoantibodies reducesreducesreducesreducesreducesreducesreducesreduces thethethethethethethethe riskriskriskriskriskriskriskrisk ofofofofofofofof
sensitization,sensitization,sensitization,sensitization,sensitization,sensitization,sensitization,sensitization,

--antigenicityantigenicityantigenicityantigenicityantigenicityantigenicityantigenicityantigenicity ofofofofofofofof thethethethethethethethe bovinebovinebovinebovinebovinebovinebovinebovine hemoglobinhemoglobinhemoglobinhemoglobinhemoglobinhemoglobinhemoglobinhemoglobin ======== antibodiesantibodiesantibodiesantibodiesantibodiesantibodiesantibodiesantibodies andandandandandandandand
anaphylaxis,anaphylaxis,anaphylaxis,anaphylaxis,anaphylaxis,anaphylaxis,anaphylaxis,anaphylaxis, especiallyespeciallyespeciallyespeciallyespeciallyespeciallyespeciallyespecially whenwhenwhenwhenwhenwhenwhenwhen administeredadministeredadministeredadministeredadministeredadministeredadministeredadministered overoveroveroveroveroveroverover aaaaaaaa weekweekweekweekweekweekweekweek........

--thethethethethethethethe productproductproductproductproductproductproductproduct cancancancancancancancan bebebebebebebebe heatedheatedheatedheatedheatedheatedheatedheated totototototototo bodybodybodybodybodybodybodybody temperature,temperature,temperature,temperature,temperature,temperature,temperature,temperature,

--cancancancancancancancan notnotnotnotnotnotnotnot bebebebebebebebe frozenfrozenfrozenfrozenfrozenfrozenfrozenfrozen butbutbutbutbutbutbutbut isisisisisisisis stablestablestablestablestablestablestablestable twotwotwotwotwotwotwotwo yearsyearsyearsyearsyearsyearsyearsyears........

--propertiespropertiespropertiespropertiespropertiespropertiespropertiesproperties ======== fourfourfourfourfourfourfourfour daysdaysdaysdaysdaysdaysdaysdays afterafterafterafterafterafterafterafter openingopeningopeningopeningopeningopeningopeningopening thethethethethethethethe packspackspackspackspackspackspackspacks........

--oxiglobinaoxiglobinaoxiglobinaoxiglobinaoxiglobinaoxiglobinaoxiglobinaoxiglobina willwillwillwillwillwillwillwill bebebebebebebebe removed,removed,removed,removed,removed,removed,removed,removed, likelikelikelikelikelikelikelike hemoglobinhemoglobinhemoglobinhemoglobinhemoglobinhemoglobinhemoglobinhemoglobin bybybybybybybyby RERERERERERERERE cellscellscellscellscellscellscellscells inininininininin 3030303030303030--------

Cursuri Prof. Dr. Romeo T. Cristina®Cursuri Prof. Dr. Romeo T. Cristina®

--oxiglobinaoxiglobinaoxiglobinaoxiglobinaoxiglobinaoxiglobinaoxiglobinaoxiglobina willwillwillwillwillwillwillwill bebebebebebebebe removed,removed,removed,removed,removed,removed,removed,removed, likelikelikelikelikelikelikelike hemoglobinhemoglobinhemoglobinhemoglobinhemoglobinhemoglobinhemoglobinhemoglobin bybybybybybybyby RERERERERERERERE cellscellscellscellscellscellscellscells inininininininin 3030303030303030--------
4040404040404040 hourshourshourshourshourshourshourshours atatatatatatatat dogsdogsdogsdogsdogsdogsdogsdogs........

--FluorocarbonesFluorocarbonesFluorocarbonesFluorocarbonesFluorocarbonesFluorocarbonesFluorocarbonesFluorocarbones

--misciblemisciblemisciblemisciblemisciblemisciblemisciblemiscible structurestructurestructurestructurestructurestructurestructurestructure withwithwithwithwithwithwithwith thethethethethethethethe blood,blood,blood,blood,blood,blood,blood,blood, whichwhichwhichwhichwhichwhichwhichwhich areareareareareareareare capablecapablecapablecapablecapablecapablecapablecapable ofofofofofofofof
carryingcarryingcarryingcarryingcarryingcarryingcarryingcarrying 55555555........2525252525252525 mlmlmlmlmlmlmlml ofofofofofofofof oxigenoxigenoxigenoxigenoxigenoxigenoxigenoxigen////////100100100100100100100100 mlmlmlmlmlmlmlml bloodbloodbloodbloodbloodbloodbloodblood

--activitiesactivitiesactivitiesactivitiesactivitiesactivitiesactivitiesactivities similarsimilarsimilarsimilarsimilarsimilarsimilarsimilar totototototototo oxiglobineoxiglobineoxiglobineoxiglobineoxiglobineoxiglobineoxiglobineoxiglobine........
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�� AAAAAAAAnemia therapynemia therapynemia therapynemia therapynemia therapynemia therapynemia therapynemia therapy



EEEEEEEErythropoieticrythropoieticrythropoieticrythropoieticrythropoieticrythropoieticrythropoieticrythropoieticssssssss

InInInInInInInIn anemiaanemiaanemiaanemiaanemiaanemiaanemiaanemia ,,,,,,,,therapeuticaltherapeuticaltherapeuticaltherapeuticaltherapeuticaltherapeuticaltherapeuticaltherapeutical conductconductconductconductconductconductconductconduct willwillwillwillwillwillwillwill::::::::

-------- provideprovideprovideprovideprovideprovideprovideprovide thethethethethethethethe componentscomponentscomponentscomponentscomponentscomponentscomponentscomponents necessarynecessarynecessarynecessarynecessarynecessarynecessarynecessary forforforforforforforfor thethethethethethethethe productionproductionproductionproductionproductionproductionproductionproduction ofofofofofofofof redredredredredredredred

bloodbloodbloodbloodbloodbloodbloodblood cellscellscellscellscellscellscellscells:::::::: protein,protein,protein,protein,protein,protein,protein,protein, vitaminvitaminvitaminvitaminvitaminvitaminvitaminvitamin BBBBBBBB1212121212121212,,,,,,,, folicfolicfolicfolicfolicfolicfolicfolic acid,acid,acid,acid,acid,acid,acid,acid,

--------stimulatestimulatestimulatestimulatestimulatestimulatestimulatestimulate thethethethethethethethe formationformationformationformationformationformationformationformation ofofofofofofofof hemoglobinhemoglobinhemoglobinhemoglobinhemoglobinhemoglobinhemoglobinhemoglobin:::::::: ironironironironironironironiron andandandandandandandand mineralsmineralsmineralsmineralsmineralsmineralsmineralsminerals
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--------stimulatestimulatestimulatestimulatestimulatestimulatestimulatestimulate thethethethethethethethe formationformationformationformationformationformationformationformation ofofofofofofofof hemoglobinhemoglobinhemoglobinhemoglobinhemoglobinhemoglobinhemoglobinhemoglobin:::::::: ironironironironironironironiron andandandandandandandand mineralsmineralsmineralsmineralsmineralsmineralsmineralsminerals

--------stimulatestimulatestimulatestimulatestimulatestimulatestimulatestimulate thethethethethethethethe bonebonebonebonebonebonebonebone marrowmarrowmarrowmarrowmarrowmarrowmarrowmarrow........

HematopoiesisHematopoiesisHematopoiesisHematopoiesisHematopoiesisHematopoiesisHematopoiesisHematopoiesis beginsbeginsbeginsbeginsbeginsbeginsbeginsbegins inininininininin embryonicembryonicembryonicembryonicembryonicembryonicembryonicembryonic lifelifelifelifelifelifelifelife throughthroughthroughthroughthroughthroughthroughthrough stemstemstemstemstemstemstemstem cellcellcellcellcellcellcellcell

differentiationdifferentiationdifferentiationdifferentiationdifferentiationdifferentiationdifferentiationdifferentiation........



Stimulare

ErythropoietinErythropoietinErythropoietinErythropoietin (EPO)(EPO)(EPO)(EPO)

TheTheTheThe mostmostmostmost importantimportantimportantimportant regulatorregulatorregulatorregulator ofofofof thethethethe proliferationproliferationproliferationproliferation ofofofof erythrocytes,erythrocytes,erythrocytes,erythrocytes,

InitialInitialInitialInitial EPOEPOEPOEPO couplescouplescouplescouples totototo thethethethe receptorsreceptorsreceptorsreceptors ofofofof erythrocyteerythrocyteerythrocyteerythrocyte precursors,precursors,precursors,precursors,

thenthenthenthen itititit willwillwillwill initiateinitiateinitiateinitiate intracellularintracellularintracellularintracellular phosphorylation,phosphorylation,phosphorylation,phosphorylation,

AfterAfterAfterAfter itititit willwillwillwill stimulatestimulatestimulatestimulate thethethethe proliferationproliferationproliferationproliferation andandandand differentiationdifferentiationdifferentiationdifferentiation ofofofof erythrocyteerythrocyteerythrocyteerythrocyte

precursorsprecursorsprecursorsprecursors:::: eritroizii,eritroizii,eritroizii,eritroizii, erythroblastserythroblastserythroblastserythroblasts andandandand reticulocytesreticulocytesreticulocytesreticulocytes

---- EPOEPOEPOEPO stimulatesstimulatesstimulatesstimulates thethethethe releasereleasereleaserelease ofofofof reticulocytesreticulocytesreticulocytesreticulocytes fromfromfromfrom thethethethe bonebonebonebone marrowmarrowmarrowmarrow intointointointo thethethethe

bloodbloodbloodblood....
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GranulopoetGranulopoetGranulopoetGranulopoetGranulopoetGranulopoetGranulopoetGranulopoeticsicsicsicsicsicsicsics
GranulopoeGranulopoeGranulopoeGranulopoeGranulopoeGranulopoeGranulopoeGranulopoesissississississississis isisisisisisisis stimulatedstimulatedstimulatedstimulatedstimulatedstimulatedstimulatedstimulated bybybybybybybyby atatatatatatatat leastleastleastleastleastleastleastleast sixsixsixsixsixsixsixsix factorsfactorsfactorsfactorsfactorsfactorsfactorsfactors
namednamednamednamednamednamednamednamed granulopoetigranulopoetigranulopoetigranulopoetigranulopoetigranulopoetigranulopoetigranulopoetinesnesnesnesnesnesnesnes........
SupplementationSupplementationSupplementationSupplementationSupplementationSupplementationSupplementationSupplementation withwithwithwithwithwithwithwith exogenousexogenousexogenousexogenousexogenousexogenousexogenousexogenous factorsfactorsfactorsfactorsfactorsfactorsfactorsfactors factorsfactorsfactorsfactorsfactorsfactorsfactorsfactors willwillwillwillwillwillwillwill
favorfavorfavorfavorfavorfavorfavorfavor thethethethethethethethe proliferationproliferationproliferationproliferationproliferationproliferationproliferationproliferation ofofofofofofofof severalseveralseveralseveralseveralseveralseveralseveral cellcellcellcellcellcellcellcell typestypestypestypestypestypestypestypes::::::::
macrophages,macrophages,macrophages,macrophages,macrophages,macrophages,macrophages,macrophages, granulocytes,granulocytes,granulocytes,granulocytes,granulocytes,granulocytes,granulocytes,granulocytes, plateletsplateletsplateletsplateletsplateletsplateletsplateletsplatelets etcetcetcetcetcetcetcetc........,,,,,,,, accordingaccordingaccordingaccordingaccordingaccordingaccordingaccording totototototototo
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macrophages,macrophages,macrophages,macrophages,macrophages,macrophages,macrophages,macrophages, granulocytes,granulocytes,granulocytes,granulocytes,granulocytes,granulocytes,granulocytes,granulocytes, plateletsplateletsplateletsplateletsplateletsplateletsplateletsplatelets etcetcetcetcetcetcetcetc........,,,,,,,, accordingaccordingaccordingaccordingaccordingaccordingaccordingaccording totototototototo
thethethethethethethethe stimulantstimulantstimulantstimulantstimulantstimulantstimulantstimulant involvedinvolvedinvolvedinvolvedinvolvedinvolvedinvolvedinvolved........
OtherOtherOtherOtherOtherOtherOtherOther productsproductsproductsproductsproductsproductsproductsproducts thatthatthatthatthatthatthatthat stimulatestimulatestimulatestimulatestimulatestimulatestimulatestimulate granulopoesisgranulopoesisgranulopoesisgranulopoesisgranulopoesisgranulopoesisgranulopoesisgranulopoesis areareareareareareareare extractsextractsextractsextractsextractsextractsextractsextracts
ofofofofofofofof SerratiaSerratiaSerratiaSerratiaSerratiaSerratiaSerratiaSerratia marcescensmarcescensmarcescensmarcescensmarcescensmarcescensmarcescensmarcescens thatthatthatthatthatthatthatthat werewerewerewerewerewerewerewere identifiedidentifiedidentifiedidentifiedidentifiedidentifiedidentifiedidentified asasasasasasasas activatoractivatoractivatoractivatoractivatoractivatoractivatoractivatorssssssss
ofofofofofofofof αααααααα andandandandandandandand γγγγγγγγ interferonsinterferonsinterferonsinterferonsinterferonsinterferonsinterferonsinterferons andandandandandandandand interleukinsinterleukinsinterleukinsinterleukinsinterleukinsinterleukinsinterleukinsinterleukins ILILILILILILILIL--------11111111 ,,,,,,,,ILILILILILILILIL--------66666666........
ThisThisThisThisThisThisThisThis induceinduceinduceinduceinduceinduceinduceinducessssssss mieloprolifemieloprolifemieloprolifemieloprolifemieloprolifemieloprolifemieloprolifemieloproliferationrationrationrationrationrationrationration ,,,,,,,, eithereithereithereithereithereithereithereither directlydirectlydirectlydirectlydirectlydirectlydirectlydirectly orororororororor
throughthroughthroughthroughthroughthroughthroughthrough otherotherotherotherotherotherotherother cytokinescytokinescytokinescytokinescytokinescytokinescytokinescytokines........



Anabolic and androgenic steroids Anabolic and androgenic steroids Anabolic and androgenic steroids Anabolic and androgenic steroids Anabolic and androgenic steroids Anabolic and androgenic steroids Anabolic and androgenic steroids Anabolic and androgenic steroids 

--------synthetic products related to testosterone.synthetic products related to testosterone.synthetic products related to testosterone.synthetic products related to testosterone.synthetic products related to testosterone.synthetic products related to testosterone.synthetic products related to testosterone.synthetic products related to testosterone.

--------hematinhematinhematinhematinhematinhematinhematinhematin action of action of action of action of action of action of action of action of hemehemehemehemehemehemehemeheme steroids happens at steroids happens at steroids happens at steroids happens at steroids happens at steroids happens at steroids happens at steroids happens at 
cellular cellular cellular cellular cellular cellular cellular cellular level,theylevel,theylevel,theylevel,theylevel,theylevel,theylevel,theylevel,they increase the rate of increase the rate of increase the rate of increase the rate of increase the rate of increase the rate of increase the rate of increase the rate of glycolysisglycolysisglycolysisglycolysisglycolysisglycolysisglycolysisglycolysis and and and and and and and and 
form 17form 17form 17form 17form 17form 17form 17form 17--------ketoketoketoketoketoketoketoketo--------metabolites.metabolites.metabolites.metabolites.metabolites.metabolites.metabolites.metabolites.
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form 17form 17form 17form 17form 17form 17form 17form 17--------ketoketoketoketoketoketoketoketo--------metabolites.metabolites.metabolites.metabolites.metabolites.metabolites.metabolites.metabolites.

--------they are released into tissues, including bone they are released into tissues, including bone they are released into tissues, including bone they are released into tissues, including bone they are released into tissues, including bone they are released into tissues, including bone they are released into tissues, including bone they are released into tissues, including bone 
marrow where interact with marrow where interact with marrow where interact with marrow where interact with marrow where interact with marrow where interact with marrow where interact with marrow where interact with cytosoliccytosoliccytosoliccytosoliccytosoliccytosoliccytosoliccytosolic receptors and receptors and receptors and receptors and receptors and receptors and receptors and receptors and 
are transferred to the cell nucleus.are transferred to the cell nucleus.are transferred to the cell nucleus.are transferred to the cell nucleus.are transferred to the cell nucleus.are transferred to the cell nucleus.are transferred to the cell nucleus.are transferred to the cell nucleus.

in the nucleus will initiate: formation of in the nucleus will initiate: formation of in the nucleus will initiate: formation of in the nucleus will initiate: formation of in the nucleus will initiate: formation of in the nucleus will initiate: formation of in the nucleus will initiate: formation of in the nucleus will initiate: formation of RNARNARNARNARNARNARNARNA and and and and and and and and 
protein synthesis effect.protein synthesis effect.protein synthesis effect.protein synthesis effect.protein synthesis effect.protein synthesis effect.protein synthesis effect.protein synthesis effect.



Vitamin B12 (cyanocobalamin)Vitamin B12 (cyanocobalamin)Vitamin B12 (cyanocobalamin)Vitamin B12 (cyanocobalamin)Vitamin B12 (cyanocobalamin)Vitamin B12 (cyanocobalamin)Vitamin B12 (cyanocobalamin)Vitamin B12 (cyanocobalamin)

--------porphyrin compound ,contains a porphyrin compound ,contains a porphyrin compound ,contains a porphyrin compound ,contains a porphyrin compound ,contains a porphyrin compound ,contains a porphyrin compound ,contains a porphyrin compound ,contains a ringringringringringringringring with a central Co atom.with a central Co atom.with a central Co atom.with a central Co atom.with a central Co atom.with a central Co atom.with a central Co atom.with a central Co atom.

--------also referred to as factor of maturation, is essential for also referred to as factor of maturation, is essential for also referred to as factor of maturation, is essential for also referred to as factor of maturation, is essential for also referred to as factor of maturation, is essential for also referred to as factor of maturation, is essential for also referred to as factor of maturation, is essential for also referred to as factor of maturation, is essential for DNADNADNADNADNADNADNADNA
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--------also referred to as factor of maturation, is essential for also referred to as factor of maturation, is essential for also referred to as factor of maturation, is essential for also referred to as factor of maturation, is essential for also referred to as factor of maturation, is essential for also referred to as factor of maturation, is essential for also referred to as factor of maturation, is essential for also referred to as factor of maturation, is essential for DNADNADNADNADNADNADNADNA
synthesis,synthesis,synthesis,synthesis,synthesis,synthesis,synthesis,synthesis,

-------- Its deficiency leads to many effects of which the most Its deficiency leads to many effects of which the most Its deficiency leads to many effects of which the most Its deficiency leads to many effects of which the most Its deficiency leads to many effects of which the most Its deficiency leads to many effects of which the most Its deficiency leads to many effects of which the most Its deficiency leads to many effects of which the most 
important are inhibition of maturation and nuclear division.important are inhibition of maturation and nuclear division.important are inhibition of maturation and nuclear division.important are inhibition of maturation and nuclear division.important are inhibition of maturation and nuclear division.important are inhibition of maturation and nuclear division.important are inhibition of maturation and nuclear division.important are inhibition of maturation and nuclear division.

--------first affect will register in marrow.first affect will register in marrow.first affect will register in marrow.first affect will register in marrow.first affect will register in marrow.first affect will register in marrow.first affect will register in marrow.first affect will register in marrow.

--------erythroblasts will not divide and grow continuously in a erythroblasts will not divide and grow continuously in a erythroblasts will not divide and grow continuously in a erythroblasts will not divide and grow continuously in a erythroblasts will not divide and grow continuously in a erythroblasts will not divide and grow continuously in a erythroblasts will not divide and grow continuously in a erythroblasts will not divide and grow continuously in a 
megaloblast= installation of megaloblastic anemia.megaloblast= installation of megaloblastic anemia.megaloblast= installation of megaloblastic anemia.megaloblast= installation of megaloblastic anemia.megaloblast= installation of megaloblastic anemia.megaloblast= installation of megaloblastic anemia.megaloblast= installation of megaloblastic anemia.megaloblast= installation of megaloblastic anemia.



FolicFolicFolicFolicFolicFolicFolicFolic acidacidacidacidacidacidacidacid ((((((((glutamicglutamicglutamicglutamicglutamicglutamicglutamicglutamic ––––––––pteroilpteroilpteroilpteroilpteroilpteroilpteroilpteroil acid)acid)acid)acid)acid)acid)acid)acid)

--------cofactorcofactorcofactorcofactorcofactorcofactorcofactorcofactor requiredrequiredrequiredrequiredrequiredrequiredrequiredrequired forforforforforforforfor DNADNADNADNADNADNADNADNA synthesis,synthesis,synthesis,synthesis,synthesis,synthesis,synthesis,synthesis,

--------promotespromotespromotespromotespromotespromotespromotespromotes thethethethethethethethe formationformationformationformationformationformationformationformation ofofofofofofofof nucleotidesnucleotidesnucleotidesnucleotidesnucleotidesnucleotidesnucleotidesnucleotides necessarynecessarynecessarynecessarynecessarynecessarynecessarynecessary forforforforforforforfor thethethethethethethethe
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--------promotespromotespromotespromotespromotespromotespromotespromotes thethethethethethethethe formationformationformationformationformationformationformationformation ofofofofofofofof nucleotidesnucleotidesnucleotidesnucleotidesnucleotidesnucleotidesnucleotidesnucleotides necessarynecessarynecessarynecessarynecessarynecessarynecessarynecessary forforforforforforforfor thethethethethethethethe
formationformationformationformationformationformationformationformation ofofofofofofofof DNADNADNADNADNADNADNADNA ........

--------neededneededneededneededneededneededneededneeded forforforforforforforfor RNARNARNARNARNARNARNARNA synthesissynthesissynthesissynthesissynthesissynthesissynthesissynthesis wherewherewherewherewherewherewherewhere servesservesservesservesservesservesservesserves asasasasasasasas aaaaaaaa donordonordonordonordonordonordonordonor ofofofofofofofof
methylmethylmethylmethylmethylmethylmethylmethyl groupsgroupsgroupsgroupsgroupsgroupsgroupsgroups inininininininin thethethethethethethethe synthesissynthesissynthesissynthesissynthesissynthesissynthesissynthesis ofofofofofofofof vitaminvitaminvitaminvitaminvitaminvitaminvitaminvitamin BBBBBBBB1212121212121212........

--------inininininininin humanshumanshumanshumanshumanshumanshumanshumans dailydailydailydailydailydailydailydaily requirementrequirementrequirementrequirementrequirementrequirementrequirementrequirement isisisisisisisis 5050505050505050 mcgmcgmcgmcgmcgmcgmcgmcg //////// daydaydaydaydaydaydayday ,it,it,it,it,it,it,it,it maymaymaymaymaymaymaymay bebebebebebebebe
increasedincreasedincreasedincreasedincreasedincreasedincreasedincreased totototototototo 100100100100100100100100--------200200200200200200200200 mgmgmgmgmgmgmgmg //////// daydaydaydaydaydaydayday (hemolytic(hemolytic(hemolytic(hemolytic(hemolytic(hemolytic(hemolytic(hemolytic anemia)anemia)anemia)anemia)anemia)anemia)anemia)anemia)........

--------inininininininin animalsanimalsanimalsanimalsanimalsanimalsanimalsanimals maymaymaymaymaymaymaymay bebebebebebebebe administeredadministeredadministeredadministeredadministeredadministeredadministeredadministered humanhumanhumanhumanhumanhumanhumanhuman conditioningconditioningconditioningconditioningconditioningconditioningconditioningconditioning



IronIronIronIronIronIronIronIron andandandandandandandand itsitsitsitsitsitsitsits derivativesderivativesderivativesderivativesderivativesderivativesderivativesderivatives

HemoglobinHemoglobinHemoglobinHemoglobinHemoglobinHemoglobinHemoglobinHemoglobin isisisisisisisis composedcomposedcomposedcomposedcomposedcomposedcomposedcomposed bybybybybybybyby::::::::

aaaaaaaa hemehemehemehemehemehemehemeheme portionportionportionportionportionportionportionportion andandandandandandandand aaaaaaaa globulinglobulinglobulinglobulinglobulinglobulinglobulinglobulin oneoneoneoneoneoneoneone ........

HemeHemeHemeHemeHemeHemeHemeHeme portionportionportionportionportionportionportionportion isisisisisisisis formedformedformedformedformedformedformedformed fromfromfromfromfromfromfromfrom aaaaaaaa pyrrolepyrrolepyrrolepyrrolepyrrolepyrrolepyrrolepyrrole ring,ring,ring,ring,ring,ring,ring,ring, protoprotoprotoprotoprotoprotoprotoproto--------
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HemeHemeHemeHemeHemeHemeHemeHeme portionportionportionportionportionportionportionportion isisisisisisisis formedformedformedformedformedformedformedformed fromfromfromfromfromfromfromfrom aaaaaaaa pyrrolepyrrolepyrrolepyrrolepyrrolepyrrolepyrrolepyrrole ring,ring,ring,ring,ring,ring,ring,ring, protoprotoprotoprotoprotoprotoprotoproto--------

porphyrinporphyrinporphyrinporphyrinporphyrinporphyrinporphyrinporphyrin formationformationformationformationformationformationformationformation........ ThisThisThisThisThisThisThisThis structurestructurestructurestructurestructurestructurestructurestructure willwillwillwillwillwillwillwill combinecombinecombinecombinecombinecombinecombinecombine withwithwithwithwithwithwithwith

ironironironironironironironiron totototototototo hemehemehemehemehemehemehemeheme structure,structure,structure,structure,structure,structure,structure,structure, whichwhichwhichwhichwhichwhichwhichwhich inininininininin turnturnturnturnturnturnturnturn willwillwillwillwillwillwillwill associateassociateassociateassociateassociateassociateassociateassociate

(four)(four)(four)(four)(four)(four)(four)(four) andandandandandandandand thenthenthenthenthenthenthenthen willwillwillwillwillwillwillwill associateassociateassociateassociateassociateassociateassociateassociate withwithwithwithwithwithwithwith globulinsglobulinsglobulinsglobulinsglobulinsglobulinsglobulinsglobulins totototototototo formformformformformformformform

hemoglobinhemoglobinhemoglobinhemoglobinhemoglobinhemoglobinhemoglobinhemoglobin........



IronIronIronIronIronIronIronIron isisisisisisisis aaaaaaaa componentcomponentcomponentcomponentcomponentcomponentcomponentcomponent partpartpartpartpartpartpartpart ofofofofofofofof::::::::

hemoglobinhemoglobinhemoglobinhemoglobinhemoglobinhemoglobinhemoglobinhemoglobin ((((((((6565656565656565%%%%%%%%))))))))

mioglobulinmioglobulinmioglobulinmioglobulinmioglobulinmioglobulinmioglobulinmioglobulin((((((((44444444%%%%%%%%))))))))

cytochromecytochromecytochromecytochrome
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cytochromecytochromecytochromecytochromecytochromecytochromecytochromecytochrome

electronelectronelectronelectronelectronelectronelectronelectron transporttransporttransporttransporttransporttransporttransporttransport systemssystemssystemssystemssystemssystemssystemssystems ((((((((11111111%%%%%%%%........))))))))

TheTheTheTheTheTheTheThe remainingremainingremainingremainingremainingremainingremainingremaining ironironironironironironironiron ((((((((3030303030303030%%%%%%%%)))))))) isisisisisisisis storedstoredstoredstoredstoredstoredstoredstored::::::::

orororororororor inininininininin thethethethethethethethe formformformformformformformform ofofofofofofofof ferritinferritinferritinferritinferritinferritinferritinferritin (soluble)(soluble)(soluble)(soluble)(soluble)(soluble)(soluble)(soluble)

orororororororor asasasasasasasas hemosiderinhemosiderinhemosiderinhemosiderinhemosiderinhemosiderinhemosiderinhemosiderin (insoluble)(insoluble)(insoluble)(insoluble)(insoluble)(insoluble)(insoluble)(insoluble)........



Fier oral (HCl)

Ac. feric Ac. Feros Fier excedentar 
excretare fecale

Absorbtia prin celule epiteliale  

Stomac

Combinarea cu apoferitinã Feritina

Fier neabsorbit dacã apoferitina este saturatã 
                  ( blocul  mucoasei )

Combinarea cu transferina

Disocierea
 feritinei

Mobilization

of iron in the body
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Ficat

Fier transferat cãtre celule
    via receptorii celulari

Combinarea cu transferina
    Transportul în plasmã

Hemosiderina
   insolubilã

Acumulare in:
- ficat
- splinã
- rinichi
-mãduvã osoasã

Fier + apoferitinã la feritinã

Hemoglobinã

Eritrocit Macrofag
Excretia
  biliarã

Mãduva osoasã



RRRRRRRRepresentativesepresentativesepresentativesepresentativesepresentativesepresentativesepresentativesepresentatives::::::::

ReducedReducedReducedReducedReducedReducedReducedReduced ironironironironironironironiron........

ferrousferrousferrousferrousferrousferrousferrousferrous sulphatesulphatesulphatesulphatesulphatesulphatesulphatesulphate

IronIronIronIronIronIronIronIron lactatelactatelactatelactatelactatelactatelactatelactate

ferrousferrousferrousferrousferrousferrousferrousferrous chloridechloridechloridechloridechloridechloridechloridechloride

IronIronIronIronIronIronIronIron andandandandandandandand ironironironironironironironiron carbonatecarbonatecarbonatecarbonatecarbonatecarbonatecarbonatecarbonate

DextriferonulDextriferonulDextriferonulDextriferonulDextriferonulDextriferonulDextriferonulDextriferonul (Astrafer)(Astrafer)(Astrafer)(Astrafer)(Astrafer)(Astrafer)(Astrafer)(Astrafer)........

IronIronIronIronIronIronIronIron HausmannHausmannHausmannHausmannHausmannHausmannHausmannHausmann
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IronIronIronIronIronIronIronIron HausmannHausmannHausmannHausmannHausmannHausmannHausmannHausmann

ferrousferrousferrousferrousferrousferrousferrousferrous fumaratefumaratefumaratefumaratefumaratefumaratefumaratefumarate

FarmaferFarmaferFarmaferFarmaferFarmaferFarmaferFarmaferFarmafer

FerronatFerronatFerronatFerronatFerronatFerronatFerronatFerronat

glubiferglubiferglubiferglubiferglubiferglubiferglubiferglubifer

MyoferMyoferMyoferMyoferMyoferMyoferMyoferMyofer

BioferanBioferanBioferanBioferanBioferanBioferanBioferanBioferan

FerrodexFerrodexFerrodexFerrodexFerrodexFerrodexFerrodexFerrodex

UrsoferanUrsoferanUrsoferanUrsoferanUrsoferanUrsoferanUrsoferanUrsoferan 7575757575757575



CobaltCobaltCobaltCobaltCobaltCobaltCobaltCobalt

deficienciesdeficienciesdeficienciesdeficienciesdeficienciesdeficienciesdeficienciesdeficiencies inininininininin CoCoCoCoCoCoCoCo inininininininin ruminantsruminantsruminantsruminantsruminantsruminantsruminantsruminants associatedassociatedassociatedassociatedassociatedassociatedassociatedassociated withwithwithwithwithwithwithwith::::::::

--------severesevereseveresevereseveresevereseveresevere anemia,anemia,anemia,anemia,anemia,anemia,anemia,anemia,
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--------severesevereseveresevereseveresevereseveresevere anemia,anemia,anemia,anemia,anemia,anemia,anemia,anemia,

--------losslosslosslosslosslosslossloss ofofofofofofofof appetite,appetite,appetite,appetite,appetite,appetite,appetite,appetite,

--------losslosslosslosslosslosslossloss ofofofofofofofof weightweightweightweightweightweightweightweight andandandandandandandand productions,productions,productions,productions,productions,productions,productions,productions,

--------decreasedecreasedecreasedecreasedecreasedecreasedecreasedecrease ofofofofofofofof bloodbloodbloodbloodbloodbloodbloodblood volumevolumevolumevolumevolumevolumevolumevolume andandandandandandandand

oxygenoxygenoxygenoxygenoxygenoxygenoxygenoxygen transporttransporttransporttransporttransporttransporttransporttransport capacitycapacitycapacitycapacitycapacitycapacitycapacitycapacity bybybybybybybyby 3030303030303030%%%%%%%% (sheep)(sheep)(sheep)(sheep)(sheep)(sheep)(sheep)(sheep)........



CopperCopperCopperCopperCopperCopperCopperCopper

--------necessarynecessarynecessarynecessarynecessarynecessarynecessarynecessary forforforforforforforfor thethethethethethethethe recoveryrecoveryrecoveryrecoveryrecoveryrecoveryrecoveryrecovery ofofofofofofofof ironironironironironironironiron andandandandandandandand hemogobinhemogobinhemogobinhemogobinhemogobinhemogobinhemogobinhemogobin inininininininin
hemoglobinhemoglobinhemoglobinhemoglobinhemoglobinhemoglobinhemoglobinhemoglobin formationformationformationformationformationformationformationformation processesprocessesprocessesprocessesprocessesprocessesprocessesprocesses inininininininin mammalsmammalsmammalsmammalsmammalsmammalsmammalsmammals andandandandandandandand
birdsbirdsbirdsbirdsbirdsbirdsbirdsbirds........

--------experimentalexperimentalexperimentalexperimentalexperimentalexperimentalexperimentalexperimental studiesstudiesstudiesstudiesstudiesstudiesstudiesstudies discovereddiscovereddiscovereddiscovereddiscovereddiscovereddiscovereddiscovered thatthatthatthatthatthatthatthat ironironironironironironironiron absorptionabsorptionabsorptionabsorptionabsorptionabsorptionabsorptionabsorption
isisisisisisisis muchmuchmuchmuchmuchmuchmuchmuch reducedreducedreducedreducedreducedreducedreducedreduced inininininininin coppercoppercoppercoppercoppercoppercoppercopper deficiencydeficiencydeficiencydeficiencydeficiencydeficiencydeficiencydeficiency........

--------willwillwillwillwillwillwillwill bebebebebebebebe reducedreducedreducedreducedreducedreducedreducedreduced alsoalsoalsoalsoalsoalsoalsoalso thethethethethethethethe mobilizationmobilizationmobilizationmobilizationmobilizationmobilizationmobilizationmobilization ofofofofofofofof ironironironironironironironiron fromfromfromfromfromfromfromfrom RERERERERERERERE
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--------willwillwillwillwillwillwillwill bebebebebebebebe reducedreducedreducedreducedreducedreducedreducedreduced alsoalsoalsoalsoalsoalsoalsoalso thethethethethethethethe mobilizationmobilizationmobilizationmobilizationmobilizationmobilizationmobilizationmobilization ofofofofofofofof ironironironironironironironiron fromfromfromfromfromfromfromfrom RERERERERERERERE
andandandandandandandand willwillwillwillwillwillwillwill reducereducereducereducereducereducereducereduce thethethethethethethethe raterateraterateraterateraterate ofofofofofofofof synthesissynthesissynthesissynthesissynthesissynthesissynthesissynthesis ofofofofofofofof hemehemehemehemehemehemehemeheme........

--------coppercoppercoppercoppercoppercoppercoppercopper andandandandandandandand ironironironironironironironiron areareareareareareareare associatedassociatedassociatedassociatedassociatedassociatedassociatedassociated inininininininin manymanymanymanymanymanymanymany enzymesenzymesenzymesenzymesenzymesenzymesenzymesenzymes;;;;;;;;

--------coppercoppercoppercoppercoppercoppercoppercopper isisisisisisisis essentialessentialessentialessentialessentialessentialessentialessential forforforforforforforfor thethethethethethethethe metabolismmetabolismmetabolismmetabolismmetabolismmetabolismmetabolismmetabolism ofofofofofofofof ascorbicascorbicascorbicascorbicascorbicascorbicascorbicascorbic
acidacidacidacidacidacidacidacid (as(as(as(as(as(as(as(as oxidasesoxidasesoxidasesoxidasesoxidasesoxidasesoxidasesoxidases,,,,,,,, polyphenolpolyphenolpolyphenolpolyphenolpolyphenolpolyphenolpolyphenolpolyphenol oxidaseoxidaseoxidaseoxidaseoxidaseoxidaseoxidaseoxidase,,,,,,,, lactaselactaselactaselactaselactaselactaselactaselactase andandandandandandandand
otherotherotherotherotherotherotherother compoundscompoundscompoundscompoundscompoundscompoundscompoundscompounds withwithwithwithwithwithwithwith unknownunknownunknownunknownunknownunknownunknownunknown function)function)function)function)function)function)function)function)........



AreAreAreAreAreAreAreAre knownknownknownknownknownknownknownknown::::::::

--------aaaaaaaa conditioningconditioningconditioningconditioningconditioningconditioningconditioningconditioning iiiiiiii........mmmmmmmm........ retardedretardedretardedretardedretardedretardedretardedretarded coppercoppercoppercoppercoppercoppercoppercopper glycinateglycinateglycinateglycinateglycinateglycinateglycinateglycinate

--------dosedosedosedosedosedosedosedose:::::::: 120120120120120120120120 mgmgmgmgmgmgmgmg (in(in(in(in(in(in(in(in cattle),cattle),cattle),cattle),cattle),cattle),cattle),cattle), andandandandandandandand 4040404040404040 mgmgmgmgmgmgmgmg (in(in(in(in(in(in(in(in sheep)sheep)sheep)sheep)sheep)sheep)sheep)sheep)........

--------otherotherotherotherotherotherotherother injectableinjectableinjectableinjectableinjectableinjectableinjectableinjectable formulationsformulationsformulationsformulationsformulationsformulationsformulationsformulations containcontaincontaincontaincontaincontaincontaincontain::::::::

--------coppercoppercoppercoppercoppercoppercoppercopper calciumcalciumcalciumcalciumcalciumcalciumcalciumcalcium edetateedetateedetateedetateedetateedetateedetateedetate orororororororor
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--------coppercoppercoppercoppercoppercoppercoppercopper calciumcalciumcalciumcalciumcalciumcalciumcalciumcalcium edetateedetateedetateedetateedetateedetateedetateedetate orororororororor

--------metionatmetionatmetionatmetionatmetionatmetionatmetionatmetionateeeeeeee coppercoppercoppercoppercoppercoppercoppercopper........

CopperCopperCopperCopperCopperCopperCopperCopper oxideoxideoxideoxideoxideoxideoxideoxide

--------cccccccconditionedonditionedonditionedonditionedonditionedonditionedonditionedonditioned asasasasasasasas ruminalruminalruminalruminalruminalruminalruminalruminal capsulescapsulescapsulescapsulescapsulescapsulescapsulescapsules andandandandandandandand

--------administeredadministeredadministeredadministeredadministeredadministeredadministeredadministered simultaneouslysimultaneouslysimultaneouslysimultaneouslysimultaneouslysimultaneouslysimultaneouslysimultaneously withwithwithwithwithwithwithwith seleniumseleniumseleniumseleniumseleniumseleniumseleniumselenium andandandandandandandand cobaltcobaltcobaltcobaltcobaltcobaltcobaltcobalt........

--------grasslandsgrasslandsgrasslandsgrasslandsgrasslandsgrasslandsgrasslandsgrasslands sprayedsprayedsprayedsprayedsprayedsprayedsprayedsprayed withwithwithwithwithwithwithwith solsolsolsolsolsolsolsol........ CuSOCuSOCuSOCuSOCuSOCuSOCuSOCuSO44444444 ======== improvedimprovedimprovedimprovedimprovedimprovedimprovedimproved grasslandgrasslandgrasslandgrasslandgrasslandgrasslandgrasslandgrassland

--------dosedosedosedosedosedosedosedose:::::::: 66666666kg/hakg/hakg/hakg/hakg/hakg/hakg/hakg/ha........
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�� HHHHHHHHemostatic substancesemostatic substancesemostatic substancesemostatic substancesemostatic substancesemostatic substancesemostatic substancesemostatic substances



ClottingClottingClottingClottingClottingClottingClottingClotting obtainedobtainedobtainedobtainedobtainedobtainedobtainedobtained bybybybybybybyby physiologicalphysiologicalphysiologicalphysiologicalphysiologicalphysiologicalphysiologicalphysiological clottingclottingclottingclottingclottingclottingclottingclotting factorsfactorsfactorsfactorsfactorsfactorsfactorsfactors ::::::::
-------- thromboplastinthromboplastinthromboplastinthromboplastinthromboplastinthromboplastinthromboplastinthromboplastin (trombokinaz(trombokinaz(trombokinaz(trombokinaz(trombokinaz(trombokinaz(trombokinaz(trombokinazeeeeeeee))))))))
-------- thrombin,thrombin,thrombin,thrombin,thrombin,thrombin,thrombin,thrombin,
-------- fibrinogenfibrinogenfibrinogenfibrinogenfibrinogenfibrinogenfibrinogenfibrinogen
-------- fibrinfibrinfibrinfibrinfibrinfibrinfibrinfibrin
HemostasisHemostasisHemostasisHemostasisHemostasisHemostasisHemostasisHemostasis occursoccursoccursoccursoccursoccursoccursoccurs alsoalsoalsoalsoalsoalsoalsoalso bybybybybybybyby medicinalmedicinalmedicinalmedicinalmedicinalmedicinalmedicinalmedicinal meansmeansmeansmeansmeansmeansmeansmeans........

TrombokinazTrombokinazTrombokinazTrombokinazTrombokinazTrombokinazTrombokinazTrombokinazeeeeeeee fromfromfromfromfromfromfromfrom bloodbloodbloodbloodbloodbloodbloodblood plateletsplateletsplateletsplateletsplateletsplateletsplateletsplatelets andandandandandandandand plasmaplasmaplasmaplasmaplasmaplasmaplasmaplasma CaCaCaCaCaCaCaCa++++++++++++++++ ionsionsionsionsionsionsionsions
determinedeterminedeterminedeterminedeterminedeterminedeterminedeterminessssssss prothrombinprothrombinprothrombinprothrombinprothrombinprothrombinprothrombinprothrombin passagepassagepassagepassagepassagepassagepassagepassage (pro(pro(pro(pro(pro(pro(pro(pro--------trombinogentrombinogentrombinogentrombinogentrombinogentrombinogentrombinogentrombinogen inininininininin thethethethethethethethe
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determinedeterminedeterminedeterminedeterminedeterminedeterminedeterminessssssss prothrombinprothrombinprothrombinprothrombinprothrombinprothrombinprothrombinprothrombin passagepassagepassagepassagepassagepassagepassagepassage (pro(pro(pro(pro(pro(pro(pro(pro--------trombinogentrombinogentrombinogentrombinogentrombinogentrombinogentrombinogentrombinogen inininininininin thethethethethethethethe
presencepresencepresencepresencepresencepresencepresencepresence ofofofofofofofof vitaminvitaminvitaminvitaminvitaminvitaminvitaminvitamin KKKKKKKK inininininininin liver)liver)liver)liver)liver)liver)liver)liver) totototototototo thrombinthrombinthrombinthrombinthrombinthrombinthrombinthrombin........
ItItItItItItItIt providesprovidesprovidesprovidesprovidesprovidesprovidesprovides conversionconversionconversionconversionconversionconversionconversionconversion ofofofofofofofof fibrinogenfibrinogenfibrinogenfibrinogenfibrinogenfibrinogenfibrinogenfibrinogen intointointointointointointointo fibrinfibrinfibrinfibrinfibrinfibrinfibrinfibrin whichwhichwhichwhichwhichwhichwhichwhich isisisisisisisis thethethethethethethethe
basisbasisbasisbasisbasisbasisbasisbasis ofofofofofofofof thrombusthrombusthrombusthrombusthrombusthrombusthrombusthrombus........
HemostaticHemostaticHemostaticHemostaticHemostaticHemostaticHemostaticHemostatic medicationmedicationmedicationmedicationmedicationmedicationmedicationmedication isisisisisisisis recommendedrecommendedrecommendedrecommendedrecommendedrecommendedrecommendedrecommended inininininininin::::::::
internalinternalinternalinternalinternalinternalinternalinternal andandandandandandandand externalexternalexternalexternalexternalexternalexternalexternal hemorrhages,hemorrhages,hemorrhages,hemorrhages,hemorrhages,hemorrhages,hemorrhages,hemorrhages,
thethethethethethethethe hemorrhagenichemorrhagenichemorrhagenichemorrhagenichemorrhagenichemorrhagenichemorrhagenichemorrhagenic diathesis,diathesis,diathesis,diathesis,diathesis,diathesis,diathesis,diathesis,
inininininininin hemorrhagichemorrhagichemorrhagichemorrhagichemorrhagichemorrhagichemorrhagichemorrhagic poisoningpoisoningpoisoningpoisoningpoisoningpoisoningpoisoningpoisoning
preventivepreventivepreventivepreventivepreventivepreventivepreventivepreventive beforebeforebeforebeforebeforebeforebeforebefore surgerysurgerysurgerysurgerysurgerysurgerysurgerysurgery
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CalciumCalciumCalciumCalciumCalciumCalciumCalciumCalcium chloridechloridechloridechloridechloridechloridechloridechloride

colorlesscolorlesscolorlesscolorlesscolorlesscolorlesscolorlesscolorless crystals,crystals,crystals,crystals,crystals,crystals,crystals,crystals, bitter,bitter,bitter,bitter,bitter,bitter,bitter,bitter, veryveryveryveryveryveryveryvery hygroscopichygroscopichygroscopichygroscopichygroscopichygroscopichygroscopichygroscopic........

atatatatatatatat overoveroveroveroveroveroverover 3030303030303030 °°°°°°°° CCCCCCCC isisisisisisisis dissolveddissolveddissolveddissolveddissolveddissolveddissolveddissolved inininininininin waterwaterwaterwaterwaterwaterwaterwater ofofofofofofofof crystallization,crystallization,crystallization,crystallization,crystallization,crystallization,crystallization,crystallization, isisisisisisisis officinalofficinalofficinalofficinalofficinalofficinalofficinalofficinal........

HemostaticHemostaticHemostaticHemostaticHemostaticHemostaticHemostaticHemostatic bybybybybybybyby thethethethethethethethe presencepresencepresencepresencepresencepresencepresencepresence ofofofofofofofof CaCaCaCaCaCaCaCa ions,ions,ions,ions,ions,ions,ions,ions, inininininininin hypertonichypertonichypertonichypertonichypertonichypertonichypertonichypertonic solsolsolsolsolsolsolsol........ disturbsdisturbsdisturbsdisturbsdisturbsdisturbsdisturbsdisturbs
isotonicityisotonicityisotonicityisotonicityisotonicityisotonicityisotonicityisotonicity ,destroys,destroys,destroys,destroys,destroys,destroys,destroys,destroys plateletsplateletsplateletsplateletsplateletsplateletsplateletsplatelets thatthatthatthatthatthatthatthat releasereleasereleasereleasereleasereleasereleaserelease trombochinazatrombochinazatrombochinazatrombochinazatrombochinazatrombochinazatrombochinazatrombochinaza........

EffectEffectEffectEffectEffectEffectEffectEffect:::::::: 3030303030303030 minminminminminminminmin........
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EffectEffectEffectEffectEffectEffectEffectEffect:::::::: 3030303030303030 minminminminminminminmin........

IsIsIsIsIsIsIsIs injectedinjectedinjectedinjectedinjectedinjectedinjectedinjected strictlystrictlystrictlystrictlystrictlystrictlystrictlystrictly iiiiiiii........vvvvvvvv........,,,,,,,, inininininininin 1010101010101010%%%%%%%% solutionsolutionsolutionsolutionsolutionsolutionsolutionsolution ........

ThereThereThereThereThereThereThereThere isisisisisisisis aaaaaaaa riskriskriskriskriskriskriskrisk ofofofofofofofof necrosisnecrosisnecrosisnecrosisnecrosisnecrosisnecrosisnecrosis........

IfIfIfIfIfIfIfIf thethethethethethethethe solutionsolutionsolutionsolutionsolutionsolutionsolutionsolution hashashashashashashashas reachedreachedreachedreachedreachedreachedreachedreached perivenouslyperivenouslyperivenouslyperivenouslyperivenouslyperivenouslyperivenouslyperivenously areareareareareareareare recommendedrecommendedrecommendedrecommendedrecommendedrecommendedrecommendedrecommended
perifocaleperifocaleperifocaleperifocaleperifocaleperifocaleperifocaleperifocale andandandandandandandand focalfocalfocalfocalfocalfocalfocalfocal injectionsinjectionsinjectionsinjectionsinjectionsinjectionsinjectionsinjections withwithwithwithwithwithwithwith physiologicalphysiologicalphysiologicalphysiologicalphysiologicalphysiologicalphysiologicalphysiological serumserumserumserumserumserumserumserum........

2020202020202020--------4040404040404040%%%%%%%% GlucoseGlucoseGlucoseGlucoseGlucoseGlucoseGlucoseGlucose solutionssolutionssolutionssolutionssolutionssolutionssolutionssolutions andandandandandandandand 55555555--------1010101010101010%%%%%%%% sodiumsodiumsodiumsodiumsodiumsodiumsodiumsodium chloride,chloride,chloride,chloride,chloride,chloride,chloride,chloride, iiiiiiii........vvvvvvvv,,,,,,,, willwillwillwillwillwillwillwill
increaseincreaseincreaseincreaseincreaseincreaseincreaseincrease thethethethethethethethe powerpowerpowerpowerpowerpowerpowerpower ofofofofofofofof clottingclottingclottingclottingclottingclottingclottingclotting threethreethreethreethreethreethreethree timestimestimestimestimestimestimestimes forforforforforforforfor 3030303030303030 minutesminutesminutesminutesminutesminutesminutesminutes........



Gelatins (Gelatins (Gelatins (Gelatins (Gelatins (Gelatins (Gelatins (Gelatins (SurgicelSurgicelSurgicelSurgicelSurgicelSurgicelSurgicelSurgicel))))))))

administered: administered: administered: administered: administered: administered: administered: administered: s.cs.cs.cs.cs.cs.cs.cs.c., ., ., ., ., ., ., ., i.mi.mi.mi.mi.mi.mi.mi.m. or . or . or . or . or . or . or . or i.vi.vi.vi.vi.vi.vi.vi.v. , 5. , 5. , 5. , 5. , 5. , 5. , 5. , 5--------10% solution10% solution10% solution10% solution10% solution10% solution10% solution10% solution

effect: 8 hours.effect: 8 hours.effect: 8 hours.effect: 8 hours.effect: 8 hours.effect: 8 hours.effect: 8 hours.effect: 8 hours.

haemostasishaemostasishaemostasishaemostasishaemostasishaemostasishaemostasishaemostasis = by increasing the viscosity of the Ca content = by increasing the viscosity of the Ca content = by increasing the viscosity of the Ca content = by increasing the viscosity of the Ca content = by increasing the viscosity of the Ca content = by increasing the viscosity of the Ca content = by increasing the viscosity of the Ca content = by increasing the viscosity of the Ca content 
and the specific protein that will lead to an increase in the and the specific protein that will lead to an increase in the and the specific protein that will lead to an increase in the and the specific protein that will lead to an increase in the and the specific protein that will lead to an increase in the and the specific protein that will lead to an increase in the and the specific protein that will lead to an increase in the and the specific protein that will lead to an increase in the 
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haemostasishaemostasishaemostasishaemostasishaemostasishaemostasishaemostasishaemostasis = by increasing the viscosity of the Ca content = by increasing the viscosity of the Ca content = by increasing the viscosity of the Ca content = by increasing the viscosity of the Ca content = by increasing the viscosity of the Ca content = by increasing the viscosity of the Ca content = by increasing the viscosity of the Ca content = by increasing the viscosity of the Ca content 
and the specific protein that will lead to an increase in the and the specific protein that will lead to an increase in the and the specific protein that will lead to an increase in the and the specific protein that will lead to an increase in the and the specific protein that will lead to an increase in the and the specific protein that will lead to an increase in the and the specific protein that will lead to an increase in the and the specific protein that will lead to an increase in the 
amount of fibrinogen in blood.amount of fibrinogen in blood.amount of fibrinogen in blood.amount of fibrinogen in blood.amount of fibrinogen in blood.amount of fibrinogen in blood.amount of fibrinogen in blood.amount of fibrinogen in blood.

destruction of leukocytes = destruction of leukocytes = destruction of leukocytes = destruction of leukocytes = destruction of leukocytes = destruction of leukocytes = destruction of leukocytes = destruction of leukocytes = trombochinasistrombochinasistrombochinasistrombochinasistrombochinasistrombochinasistrombochinasistrombochinasis titer increase.titer increase.titer increase.titer increase.titer increase.titer increase.titer increase.titer increase.

commercial: commercial: commercial: commercial: commercial: commercial: commercial: commercial: GelasponGelasponGelasponGelasponGelasponGelasponGelasponGelaspon

-------- Gelatin sponge in plagues induces local Gelatin sponge in plagues induces local Gelatin sponge in plagues induces local Gelatin sponge in plagues induces local Gelatin sponge in plagues induces local Gelatin sponge in plagues induces local Gelatin sponge in plagues induces local Gelatin sponge in plagues induces local hemostatichemostatichemostatichemostatichemostatichemostatichemostatichemostatic effect effect effect effect effect effect effect effect 
by absorbing blood and formation of adherent clotsby absorbing blood and formation of adherent clotsby absorbing blood and formation of adherent clotsby absorbing blood and formation of adherent clotsby absorbing blood and formation of adherent clotsby absorbing blood and formation of adherent clotsby absorbing blood and formation of adherent clotsby absorbing blood and formation of adherent clots



KKKKKKKK vitaminvitaminvitaminvitaminvitaminvitaminvitaminvitamin
liposolubleliposolubleliposolubleliposolubleliposolubleliposolubleliposolubleliposoluble inininininininin naturenaturenaturenaturenaturenaturenaturenature -------- spinachspinachspinachspinachspinachspinachspinachspinach,,,,,,,, cabbagecabbagecabbagecabbagecabbagecabbagecabbagecabbage,,,,,,,, tomatoestomatoestomatoestomatoestomatoestomatoestomatoestomatoes,,,,,,,,
nettlesnettlesnettlesnettlesnettlesnettlesnettlesnettles,,,,,,,, liverliverliverliverliverliverliverliver,,,,,,,, eggseggseggseggseggseggseggseggs,,,,,,,, milkmilkmilkmilkmilkmilkmilkmilk........
phytomenadionephytomenadionephytomenadionephytomenadionephytomenadionephytomenadionephytomenadionephytomenadione inininininininin animalsanimalsanimalsanimalsanimalsanimalsanimalsanimals ((((((((vitaminvitaminvitaminvitaminvitaminvitaminvitaminvitamin KKKKKKKK11111111)))))))) isisisisisisisis synthesizedsynthesizedsynthesizedsynthesizedsynthesizedsynthesizedsynthesizedsynthesized
bybybybybybybyby thethethethethethethethe intestinalintestinalintestinalintestinalintestinalintestinalintestinalintestinal floraflorafloraflorafloraflorafloraflora ofofofofofofofof mammalsmammalsmammalsmammalsmammalsmammalsmammalsmammals,,,,,,,, atatatatatatatat thesethesethesethesethesethesethesethese animalsanimalsanimalsanimalsanimalsanimalsanimalsanimals isisisisisisisis
notnotnotnotnotnotnotnot foundfoundfoundfoundfoundfoundfoundfound,,,,,,,, hypohypohypohypohypohypohypohypo orororororororor avitaminosisavitaminosisavitaminosisavitaminosisavitaminosisavitaminosisavitaminosisavitaminosis........
DeficiencyDeficiencyDeficiencyDeficiencyDeficiencyDeficiencyDeficiencyDeficiency isisisisisisisis commoncommoncommoncommoncommoncommoncommoncommon inininininininin birdsbirdsbirdsbirdsbirdsbirdsbirdsbirds ((((((((hemorrhagichemorrhagichemorrhagichemorrhagichemorrhagichemorrhagichemorrhagichemorrhagic diathesisdiathesisdiathesisdiathesisdiathesisdiathesisdiathesisdiathesis))))))))........
inininininininin:::::::: hemorrhagehemorrhagehemorrhagehemorrhagehemorrhagehemorrhagehemorrhagehemorrhage diathesisdiathesisdiathesisdiathesisdiathesisdiathesisdiathesisdiathesis,,,,,,,, hypoprothrombinaemiahypoprothrombinaemiahypoprothrombinaemiahypoprothrombinaemiahypoprothrombinaemiahypoprothrombinaemiahypoprothrombinaemiahypoprothrombinaemia........
CanCanCanCanCanCanCanCan increaseincreaseincreaseincreaseincreaseincreaseincreaseincrease capillarycapillarycapillarycapillarycapillarycapillarycapillarycapillary resistanceresistanceresistanceresistanceresistanceresistanceresistanceresistance........
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CanCanCanCanCanCanCanCan increaseincreaseincreaseincreaseincreaseincreaseincreaseincrease capillarycapillarycapillarycapillarycapillarycapillarycapillarycapillary resistanceresistanceresistanceresistanceresistanceresistanceresistanceresistance........
vitaminvitaminvitaminvitaminvitaminvitaminvitaminvitamin KKKKKKKK11111111
producesproducesproducesproducesproducesproducesproducesproduces:::::::: rapidrapidrapidrapidrapidrapidrapidrapid hemostatichemostatichemostatichemostatichemostatichemostatichemostatichemostatic effecteffecteffecteffecteffecteffecteffecteffect andandandandandandandand vitaminvitaminvitaminvitaminvitaminvitaminvitaminvitamin KKKKKKKK33333333 actsactsactsactsactsactsactsacts
longerlongerlongerlongerlongerlongerlongerlonger........
vitaminvitaminvitaminvitaminvitaminvitaminvitaminvitamin KKKKKKKK33333333
birdsbirdsbirdsbirdsbirdsbirdsbirdsbirds:::::::: drinkingdrinkingdrinkingdrinkingdrinkingdrinkingdrinkingdrinking solution,solution,solution,solution,solution,solution,solution,solution, adjuvantadjuvantadjuvantadjuvantadjuvantadjuvantadjuvantadjuvant inininininininin coccidiosiscoccidiosiscoccidiosiscoccidiosiscoccidiosiscoccidiosiscoccidiosiscoccidiosis,,,,,,,, drinkingdrinkingdrinkingdrinkingdrinkingdrinkingdrinkingdrinking
waterwaterwaterwaterwaterwaterwaterwater........



VVVVVVVVitaminitaminitaminitaminitaminitaminitaminitamin CCCCCCCC

worksworksworksworksworksworksworksworks bybybybybybybyby increasingincreasingincreasingincreasingincreasingincreasingincreasingincreasing bloodbloodbloodbloodbloodbloodbloodblood plateletsplateletsplateletsplateletsplateletsplateletsplateletsplatelets andandandandandandandand decreasedecreasedecreasedecreasedecreasedecreasedecreasedecrease ofofofofofofofof
vascularvascularvascularvascularvascularvascularvascularvascular permeabilitypermeabilitypermeabilitypermeabilitypermeabilitypermeabilitypermeabilitypermeability........

epsiloaminocaproicepsiloaminocaproicepsiloaminocaproicepsiloaminocaproicepsiloaminocaproicepsiloaminocaproicepsiloaminocaproicepsiloaminocaproic aaaaaaaacidcidcidcidcidcidcidcid

inhibitinginhibitinginhibitinginhibitinginhibitinginhibitinginhibitinginhibiting fibrinolysis,fibrinolysis,fibrinolysis,fibrinolysis,fibrinolysis,fibrinolysis,fibrinolysis,fibrinolysis, isisisisisisisis antiallergicantiallergicantiallergicantiallergicantiallergicantiallergicantiallergicantiallergic andandandandandandandand antiphlogisticantiphlogisticantiphlogisticantiphlogisticantiphlogisticantiphlogisticantiphlogisticantiphlogistic........

administeredadministeredadministeredadministeredadministeredadministeredadministeredadministered iiiiiiii........vvvvvvvv........ andandandandandandandand pppppppp........oooooooo

DicynoneDicynoneDicynoneDicynoneDicynoneDicynoneDicynoneDicynone

-------- SystemicSystemicSystemicSystemicSystemicSystemicSystemicSystemic hemostatichemostatichemostatichemostatichemostatichemostatichemostatichemostatic onononononononon smallsmallsmallsmallsmallsmallsmallsmall vesselsvesselsvesselsvesselsvesselsvesselsvesselsvessels........
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-------- SystemicSystemicSystemicSystemicSystemicSystemicSystemicSystemic hemostatichemostatichemostatichemostatichemostatichemostatichemostatichemostatic onononononononon smallsmallsmallsmallsmallsmallsmallsmall vesselsvesselsvesselsvesselsvesselsvesselsvesselsvessels........

FibrinFibrinFibrinFibrinFibrinFibrinFibrinFibrin andandandandandandandand humanhumanhumanhumanhumanhumanhumanhuman fibrinogen,fibrinogen,fibrinogen,fibrinogen,fibrinogen,fibrinogen,fibrinogen,fibrinogen,

NormalNormalNormalNormalNormalNormalNormalNormal dogdogdogdogdogdogdogdog serum,serum,serum,serum,serum,serum,serum,serum,

BloodBloodBloodBloodBloodBloodBloodBlood andandandandandandandand serumserumserumserumserumserumserumserum immunotherapyimmunotherapyimmunotherapyimmunotherapyimmunotherapyimmunotherapyimmunotherapyimmunotherapy........

worksworksworksworksworksworksworksworks bybybybybybybyby thethethethethethethethe containedcontainedcontainedcontainedcontainedcontainedcontainedcontained proteins,proteins,proteins,proteins,proteins,proteins,proteins,proteins,

improveimproveimproveimproveimproveimproveimproveimprove fibrinogenfibrinogenfibrinogenfibrinogenfibrinogenfibrinogenfibrinogenfibrinogen titer,titer,titer,titer,titer,titer,titer,titer,

resultsresultsresultsresultsresultsresultsresultsresults increasedincreasedincreasedincreasedincreasedincreasedincreasedincreased clottingclottingclottingclottingclottingclottingclottingclotting powerpowerpowerpowerpowerpowerpowerpower 22222222 timestimestimestimestimestimestimestimes forforforforforforforfor threethreethreethreethreethreethreethree daysdaysdaysdaysdaysdaysdaysdays........
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�� AAAAAAAAnticoagulant substancesnticoagulant substancesnticoagulant substancesnticoagulant substancesnticoagulant substancesnticoagulant substancesnticoagulant substancesnticoagulant substances



DecreaseDecreaseDecreaseDecreaseDecreaseDecreaseDecreaseDecrease coagulationcoagulationcoagulationcoagulationcoagulationcoagulationcoagulationcoagulation andandandandandandandand formationformationformationformationformationformationformationformation ofofofofofofofof thrombusthrombusthrombusthrombusthrombusthrombusthrombusthrombus withinwithinwithinwithinwithinwithinwithinwithin thethethethethethethethe
bodybodybodybodybodybodybodybody........

DicumarinDicumarinDicumarinDicumarinDicumarinDicumarinDicumarinDicumarin

inactivatedinactivatedinactivatedinactivatedinactivatedinactivatedinactivatedinactivated formformformformformformformform ofofofofofofofof coumarincoumarincoumarincoumarincoumarincoumarincoumarincoumarin........

naturallynaturallynaturallynaturallynaturallynaturallynaturallynaturally foundfoundfoundfoundfoundfoundfoundfound inininininininin melilotmelilotmelilotmelilotmelilotmelilotmelilotmelilot andandandandandandandand anyanyanyanyanyanyanyany leguminousleguminousleguminousleguminousleguminousleguminousleguminousleguminous plant,plant,plant,plant,plant,plant,plant,plant, whichwhichwhichwhichwhichwhichwhichwhich bybybybybybybyby
conservationconservationconservationconservationconservationconservationconservationconservation inininininininin humidityhumidityhumidityhumidityhumidityhumidityhumidityhumidity andandandandandandandand underunderunderunderunderunderunderunder thethethethethethethethe influenceinfluenceinfluenceinfluenceinfluenceinfluenceinfluenceinfluence ofofofofofofofof bacteriabacteriabacteriabacteriabacteriabacteriabacteriabacteria
passespassespassespassespassespassespassespasses intointointointointointointointo thethethethethethethethe activeactiveactiveactiveactiveactiveactiveactive formformformformformformformform dicoumaroldicoumaroldicoumaroldicoumaroldicoumaroldicoumaroldicoumaroldicoumarol whichwhichwhichwhichwhichwhichwhichwhich isisisisisisisis antivitaminantivitaminantivitaminantivitaminantivitaminantivitaminantivitaminantivitamin
KKKKKKKK........
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KKKKKKKK........

TrombostopTrombostopTrombostopTrombostopTrombostopTrombostopTrombostopTrombostop

oxicumarinoxicumarinoxicumarinoxicumarinoxicumarinoxicumarinoxicumarinoxicumarin activeactiveactiveactiveactiveactiveactiveactive derivativederivativederivativederivativederivativederivativederivativederivative,,,,,,,,

slowslowslowslowslowslowslowslow anticoagulantanticoagulantanticoagulantanticoagulantanticoagulantanticoagulantanticoagulantanticoagulant inininininininin thromboembolicthromboembolicthromboembolicthromboembolicthromboembolicthromboembolicthromboembolicthromboembolic diseasediseasediseasediseasediseasediseasediseasedisease........

DicumarinDicumarinDicumarinDicumarinDicumarinDicumarinDicumarinDicumarin andandandandandandandand itsitsitsitsitsitsitsits preparationspreparationspreparationspreparationspreparationspreparationspreparationspreparations areareareareareareareare contraindicatedcontraindicatedcontraindicatedcontraindicatedcontraindicatedcontraindicatedcontraindicatedcontraindicated inininininininin::::::::
dismicrobismdismicrobismdismicrobismdismicrobismdismicrobismdismicrobismdismicrobismdismicrobism,,,,,,,, hypovitaminosishypovitaminosishypovitaminosishypovitaminosishypovitaminosishypovitaminosishypovitaminosishypovitaminosis K,K,K,K,K,K,K,K, hemorrhagichemorrhagichemorrhagichemorrhagichemorrhagichemorrhagichemorrhagichemorrhagic diathesisdiathesisdiathesisdiathesisdiathesisdiathesisdiathesisdiathesis,,,,,,,,
digestivedigestivedigestivedigestivedigestivedigestivedigestivedigestive ulcerationulcerationulcerationulcerationulcerationulcerationulcerationulceration,,,,,,,, liverliverliverliverliverliverliverliver diseasediseasediseasediseasediseasediseasediseasedisease........
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salicylicsalicylicsalicylicsalicylicsalicylicsalicylicsalicylicsalicylic acidacidacidacidacidacidacidacid
structurallystructurallystructurallystructurallystructurallystructurallystructurallystructurally resemblesresemblesresemblesresemblesresemblesresemblesresemblesresembles cumarolcumarolcumarolcumarolcumarolcumarolcumarolcumarol........
bybybybybybybyby:::::::: decreasedecreasedecreasedecreasedecreasedecreasedecreasedecrease ofofofofofofofof prothrombinprothrombinprothrombinprothrombinprothrombinprothrombinprothrombinprothrombin inininininininin bloodbloodbloodbloodbloodbloodbloodblood whichwhichwhichwhichwhichwhichwhichwhich willwillwillwillwillwillwillwill reducereducereducereducereducereducereducereduce
itsitsitsitsitsitsitsits coagulabilitycoagulabilitycoagulabilitycoagulabilitycoagulabilitycoagulabilitycoagulabilitycoagulability ,,,,,,,, occurringoccurringoccurringoccurringoccurringoccurringoccurringoccurring alsoalsoalsoalsoalsoalsoalsoalso thethethethethethethethe reductionreductionreductionreductionreductionreductionreductionreduction andandandandandandandand
aggregationaggregationaggregationaggregationaggregationaggregationaggregationaggregation ofofofofofofofof plateletsplateletsplateletsplateletsplateletsplateletsplateletsplatelets........

DipyridamoleDipyridamoleDipyridamoleDipyridamoleDipyridamoleDipyridamoleDipyridamoleDipyridamole ((((((((PersantinePersantinePersantinePersantinePersantinePersantinePersantinePersantine))))))))
vasodilator,vasodilator,vasodilator,vasodilator,vasodilator,vasodilator,vasodilator,vasodilator, asasasasasasasas wellwellwellwellwellwellwellwell asasasasasasasas anticoagulantanticoagulantanticoagulantanticoagulantanticoagulantanticoagulantanticoagulantanticoagulant........
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vasodilator,vasodilator,vasodilator,vasodilator,vasodilator,vasodilator,vasodilator,vasodilator, asasasasasasasas wellwellwellwellwellwellwellwell asasasasasasasas anticoagulantanticoagulantanticoagulantanticoagulantanticoagulantanticoagulantanticoagulantanticoagulant........
inininininininin:::::::: preventionpreventionpreventionpreventionpreventionpreventionpreventionprevention ofofofofofofofof arterialarterialarterialarterialarterialarterialarterialarterial embolism,embolism,embolism,embolism,embolism,embolism,embolism,embolism, venousvenousvenousvenousvenousvenousvenousvenous thrombosis,thrombosis,thrombosis,thrombosis,thrombosis,thrombosis,thrombosis,thrombosis,
thrombocytopenicthrombocytopenicthrombocytopenicthrombocytopenicthrombocytopenicthrombocytopenicthrombocytopenicthrombocytopenic purpurapurpurapurpurapurpurapurpurapurpurapurpurapurpura........ ItItItItItItItIt isisisisisisisis associatedassociatedassociatedassociatedassociatedassociatedassociatedassociated withwithwithwithwithwithwithwith aspirinaspirinaspirinaspirinaspirinaspirinaspirinaspirin........

dextrandextrandextrandextrandextrandextrandextrandextran
minimizesminimizesminimizesminimizesminimizesminimizesminimizesminimizes postoperativepostoperativepostoperativepostoperativepostoperativepostoperativepostoperativepostoperative thromboembolicthromboembolicthromboembolicthromboembolicthromboembolicthromboembolicthromboembolicthromboembolic accidents,accidents,accidents,accidents,accidents,accidents,accidents,accidents,
inininininininin:::::::: iiiiiiii........vvvvvvvv........ perfusionsperfusionsperfusionsperfusionsperfusionsperfusionsperfusionsperfusions



-- polysaccharidespolysaccharidespolysaccharidespolysaccharidespolysaccharidespolysaccharidespolysaccharidespolysaccharides producedproducedproducedproducedproducedproducedproducedproduced bybybybybybybyby LeuconostocLeuconostocLeuconostocLeuconostocLeuconostocLeuconostocLeuconostocLeuconostoc mesenteroidesmesenteroidesmesenteroidesmesenteroidesmesenteroidesmesenteroidesmesenteroidesmesenteroides
andandandandandandandand LLLLLLLL........ dextranicumdextranicumdextranicumdextranicumdextranicumdextranicumdextranicumdextranicum

--thesethesethesethesethesethesethesethese produceproduceproduceproduceproduceproduceproduceproduce dextrandextrandextrandextrandextrandextrandextrandextran beingbeingbeingbeingbeingbeingbeingbeing seededseededseededseededseededseededseededseeded onononononononon aaaaaaaa sucrosesucrosesucrosesucrosesucrosesucrosesucrosesucrose substratesubstratesubstratesubstratesubstratesubstratesubstratesubstrate........

--producedproducedproducedproducedproducedproducedproducedproduced bybybybybybybyby depolymerizationdepolymerizationdepolymerizationdepolymerizationdepolymerizationdepolymerizationdepolymerizationdepolymerization orororororororor synthesissynthesissynthesissynthesissynthesissynthesissynthesissynthesis

--areareareareareareareare composedcomposedcomposedcomposedcomposedcomposedcomposedcomposed bybybybybybybyby sequencesequencesequencesequencesequencesequencesequencesequencessssssss ofofofofofofofof αααααααα--------DDDDDDDD--------glucopyranosylglucopyranosylglucopyranosylglucopyranosylglucopyranosylglucopyranosylglucopyranosylglucopyranosyl........

--DependingDependingDependingDependingDependingDependingDependingDepending onononononononon thethethethethethethethe molecularmolecularmolecularmolecularmolecularmolecularmolecularmolecular weightweightweightweightweightweightweightweight multiplemultiplemultiplemultiplemultiplemultiplemultiplemultiple conditioningsconditioningsconditioningsconditioningsconditioningsconditioningsconditioningsconditionings::::::::
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--DependingDependingDependingDependingDependingDependingDependingDepending onononononononon thethethethethethethethe molecularmolecularmolecularmolecularmolecularmolecularmolecularmolecular weightweightweightweightweightweightweightweight multiplemultiplemultiplemultiplemultiplemultiplemultiplemultiple conditioningsconditioningsconditioningsconditioningsconditioningsconditioningsconditioningsconditionings::::::::

--DextranDextranDextranDextranDextranDextranDextranDextran 4040404040404040 (Rheomacrodex,(Rheomacrodex,(Rheomacrodex,(Rheomacrodex,(Rheomacrodex,(Rheomacrodex,(Rheomacrodex,(Rheomacrodex, Eudextran,Eudextran,Eudextran,Eudextran,Eudextran,Eudextran,Eudextran,Eudextran, Rheotran)Rheotran)Rheotran)Rheotran)Rheotran)Rheotran)Rheotran)Rheotran),,,,,,,,

productproductproductproductproductproductproductproduct ofofofofofofofof LLLLLLLL........ mesenteroidesmesenteroidesmesenteroidesmesenteroidesmesenteroidesmesenteroidesmesenteroidesmesenteroides (MW(MW(MW(MW(MW(MW(MW(MW ======== 4040404040404040,,,,,,,,000000000000000000000000))))))))........

--DextranDextranDextranDextranDextranDextranDextranDextran 7070707070707070 (Hyskon,(Hyskon,(Hyskon,(Hyskon,(Hyskon,(Hyskon,(Hyskon,(Hyskon, Macrodex)Macrodex)Macrodex)Macrodex)Macrodex)Macrodex)Macrodex)Macrodex) (MW(MW(MW(MW(MW(MW(MW(MW ======== 7070707070707070,,,,,,,,000000000000000000000000))))))))

--DextranDextranDextranDextranDextranDextranDextranDextran 7575757575757575 (Gentran(Gentran(Gentran(Gentran(Gentran(Gentran(Gentran(Gentran 7575757575757575)))))))) (MW(MW(MW(MW(MW(MW(MW(MW ======== 7575757575757575,,,,,,,,000000000000000000000000))))))))........

--DextranDextranDextranDextranDextranDextranDextranDextran sulfatesulfatesulfatesulfatesulfatesulfatesulfatesulfate NaNaNaNaNaNaNaNa (Asuro,(Asuro,(Asuro,(Asuro,(Asuro,(Asuro,(Asuro,(Asuro, Colyonal,Colyonal,Colyonal,Colyonal,Colyonal,Colyonal,Colyonal,Colyonal, Dexulate,Dexulate,Dexulate,Dexulate,Dexulate,Dexulate,Dexulate,Dexulate, Dextrarine)Dextrarine)Dextrarine)Dextrarine)Dextrarine)Dextrarine)Dextrarine)Dextrarine)



HeparinHeparinHeparinHeparinHeparinHeparinHeparinHeparin
-------- Officinal sodium Officinal sodium Officinal sodium Officinal sodium Officinal sodium Officinal sodium Officinal sodium Officinal sodium saltsaltsaltsaltsaltsaltsaltsalt, in , in , in , in , in , in , in , in factfactfactfactfactfactfactfact mixture of sodium mixture of sodium mixture of sodium mixture of sodium mixture of sodium mixture of sodium mixture of sodium mixture of sodium saltssaltssaltssaltssaltssaltssaltssalts
and and and and and and and and mucopolysaccharidesmucopolysaccharidesmucopolysaccharidesmucopolysaccharidesmucopolysaccharidesmucopolysaccharidesmucopolysaccharidesmucopolysaccharides........
ProlongsProlongsProlongsProlongsProlongsProlongsProlongsProlongs coagulation: coagulation: coagulation: coagulation: coagulation: coagulation: coagulation: coagulation: preventingpreventingpreventingpreventingpreventingpreventingpreventingpreventing transformation of  transformation of  transformation of  transformation of  transformation of  transformation of  transformation of  transformation of  
prothrombinprothrombinprothrombinprothrombinprothrombinprothrombinprothrombinprothrombin to to to to to to to to thrombinthrombinthrombinthrombinthrombinthrombinthrombinthrombin (inhibition of (inhibition of (inhibition of (inhibition of (inhibition of (inhibition of (inhibition of (inhibition of trombokinasistrombokinasistrombokinasistrombokinasistrombokinasistrombokinasistrombokinasistrombokinasis
and and and and and and and and maintainingmaintainingmaintainingmaintainingmaintainingmaintainingmaintainingmaintaining the the the the the the the the integrityintegrityintegrityintegrityintegrityintegrityintegrityintegrity of of of of of of of of plateletplateletplateletplateletplateletplateletplateletplatelet).).).).).).).).
Is Is Is Is Is Is Is Is administeredadministeredadministeredadministeredadministeredadministeredadministeredadministered s.c., i.v., i.m., 100 I.U.s.c., i.v., i.m., 100 I.U.s.c., i.v., i.m., 100 I.U.s.c., i.v., i.m., 100 I.U.s.c., i.v., i.m., 100 I.U.s.c., i.v., i.m., 100 I.U.s.c., i.v., i.m., 100 I.U.s.c., i.v., i.m., 100 I.U.
Not to Not to Not to Not to Not to Not to Not to Not to bebebebebebebebe usedusedusedusedusedusedusedused orallyorallyorallyorallyorallyorallyorallyorally........
Commercial Commercial Commercial Commercial Commercial Commercial Commercial Commercial vialsvialsvialsvialsvialsvialsvialsvials of 1 ml of 1 ml of 1 ml of 1 ml of 1 ml of 1 ml of 1 ml of 1 ml CalcipirinCalcipirinCalcipirinCalcipirinCalcipirinCalcipirinCalcipirinCalcipirin 25.000 IU / 25.000 IU / 25.000 IU / 25.000 IU / 25.000 IU / 25.000 IU / 25.000 IU / 25.000 IU / 
ampoule.ampoule.ampoule.ampoule.ampoule.ampoule.ampoule.ampoule.
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ampoule.ampoule.ampoule.ampoule.ampoule.ampoule.ampoule.ampoule.
LasonilLasonilLasonilLasonilLasonilLasonilLasonilLasonil ((((((((ointmentointmentointmentointmentointmentointmentointmentointment))))))))
heparinoidheparinoidheparinoidheparinoidheparinoidheparinoidheparinoidheparinoid, 5000 IU + 15,000 UI/100g , 5000 IU + 15,000 UI/100g , 5000 IU + 15,000 UI/100g , 5000 IU + 15,000 UI/100g , 5000 IU + 15,000 UI/100g , 5000 IU + 15,000 UI/100g , 5000 IU + 15,000 UI/100g , 5000 IU + 15,000 UI/100g hyaluronidasehyaluronidasehyaluronidasehyaluronidasehyaluronidasehyaluronidasehyaluronidasehyaluronidase........
minimizesminimizesminimizesminimizesminimizesminimizesminimizesminimizes bloodbloodbloodbloodbloodbloodbloodblood coagulabilitycoagulabilitycoagulabilitycoagulabilitycoagulabilitycoagulabilitycoagulabilitycoagulability,,,,,,,,
reducesreducesreducesreducesreducesreducesreducesreduces viscosityviscosityviscosityviscosityviscosityviscosityviscosityviscosity,,,,,,,,
increasesincreasesincreasesincreasesincreasesincreasesincreasesincreases the the the the the the the the permeabilitypermeabilitypermeabilitypermeabilitypermeabilitypermeabilitypermeabilitypermeability of connective tissue.of connective tissue.of connective tissue.of connective tissue.of connective tissue.of connective tissue.of connective tissue.of connective tissue.
in: in: in: in: in: in: in: in: resorptionresorptionresorptionresorptionresorptionresorptionresorptionresorption of of of of of of of of edemaedemaedemaedemaedemaedemaedemaedema, , , , , , , , hematomahematomahematomahematomahematomahematomahematomahematoma and and and and and and and and exudatesexudatesexudatesexudatesexudatesexudatesexudatesexudates........



HemofilinHemofilinHemofilinHemofilinHemofilinHemofilinHemofilinHemofilin

inininininininin:::::::: oraloraloraloraloraloraloraloral glandsglandsglandsglandsglandsglandsglandsglands ofofofofofofofof HHHHHHHHirudoirudoirudoirudoirudoirudoirudoirudo medicinalismedicinalismedicinalismedicinalismedicinalismedicinalismedicinalismedicinalis ........

actionactionactionactionactionactionactionaction:::::::: overoveroveroveroveroveroverover thrombinthrombinthrombinthrombinthrombinthrombinthrombinthrombin:::::::: preventspreventspreventspreventspreventspreventspreventsprevents turningturningturningturningturningturningturningturning fibrinogenfibrinogenfibrinogenfibrinogenfibrinogenfibrinogenfibrinogenfibrinogen intointointointointointointointo
fibrinfibrinfibrinfibrinfibrinfibrinfibrinfibrin........

increasesincreasesincreasesincreasesincreasesincreasesincreasesincreases thethethethethethethethe amountamountamountamountamountamountamountamount ofofofofofofofof antithrombinantithrombinantithrombinantithrombinantithrombinantithrombinantithrombinantithrombin........

SodiumSodiumSodiumSodiumSodiumSodiumSodiumSodium citratecitratecitratecitratecitratecitratecitratecitrate ,,,,,,,, trisodiumtrisodiumtrisodiumtrisodiumtrisodiumtrisodiumtrisodiumtrisodium saltsaltsaltsaltsaltsaltsaltsalt........

colorlesscolorlesscolorlesscolorlesscolorlesscolorlesscolorlesscolorless crystalscrystalscrystalscrystalscrystalscrystalscrystalscrystals orororororororor whitewhitewhitewhitewhitewhitewhitewhite crystallinecrystallinecrystallinecrystallinecrystallinecrystallinecrystallinecrystalline powder,powder,powder,powder,powder,powder,powder,powder, odorless,odorless,odorless,odorless,odorless,odorless,odorless,odorless,
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colorlesscolorlesscolorlesscolorlesscolorlesscolorlesscolorlesscolorless crystalscrystalscrystalscrystalscrystalscrystalscrystalscrystals orororororororor whitewhitewhitewhitewhitewhitewhitewhite crystallinecrystallinecrystallinecrystallinecrystallinecrystallinecrystallinecrystalline powder,powder,powder,powder,powder,powder,powder,powder, odorless,odorless,odorless,odorless,odorless,odorless,odorless,odorless,
salty,salty,salty,salty,salty,salty,salty,salty, solublesolublesolublesolublesolublesolublesolublesoluble inininininininin waterwaterwaterwaterwaterwaterwaterwater........

IfIfIfIfIfIfIfIf MAMAMAMAMAMAMAMA isisisisisisisis exceededexceededexceededexceededexceededexceededexceededexceeded bybybybybybybyby 1010101010101010g,g,g,g,g,g,g,g, iiiiiiii........vvvvvvvv........ occursoccursoccursoccursoccursoccursoccursoccurs hypocalcaemiahypocalcaemiahypocalcaemiahypocalcaemiahypocalcaemiahypocalcaemiahypocalcaemiahypocalcaemia........

SodiumSodiumSodiumSodiumSodiumSodiumSodiumSodium oxalateoxalateoxalateoxalateoxalateoxalateoxalateoxalate

-------- GoodGoodGoodGoodGoodGoodGoodGood anticoagulantanticoagulantanticoagulantanticoagulantanticoagulantanticoagulantanticoagulantanticoagulant beingbeingbeingbeingbeingbeingbeingbeing usedusedusedusedusedusedusedused inininininininin vitrovitrovitrovitrovitrovitrovitrovitro........
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