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Beneficial Beneficial Beneficial Beneficial productionproductionproductionproduction responses responses responses responses havehavehavehave beenbeenbeenbeen observedobservedobservedobserved in in in in meatmeatmeatmeat productionproductionproductionproduction systemssystemssystemssystems, , , , butbutbutbut
littlelittlelittlelittle informationinformationinformationinformation isisisis availableavailableavailableavailable onononon thethethethe effectseffectseffectseffects ofofofof S. cerevisiaeS. cerevisiaeS. cerevisiaeS. cerevisiae onononon indicatorsindicatorsindicatorsindicators ofofofof animal animal animal animal 
metabolismmetabolismmetabolismmetabolism, , , , suchsuchsuchsuch as as as as bloodbloodbloodblood metabolitesmetabolitesmetabolitesmetabolites....

In In In In additionadditionadditionaddition, , , , manymanymanymany studiesstudiesstudiesstudies havehavehavehave beenbeenbeenbeen performedperformedperformedperformed underunderunderunder highlyhighlyhighlyhighly controlledcontrolledcontrolledcontrolled conditionsconditionsconditionsconditions thatthatthatthat do do do do notnotnotnot
closelycloselycloselyclosely reflectreflectreflectreflect thethethethe managementmanagementmanagementmanagement andandandand nutritionalnutritionalnutritionalnutritional protocolsprotocolsprotocolsprotocols usedusedusedused onononon commercialcommercialcommercialcommercial feedlotfeedlotfeedlotfeedlot farmsfarmsfarmsfarms; as a ; as a ; as a ; as a 

resultresultresultresult, , , , productiveproductiveproductiveproductive responses responses responses responses seenseenseenseen in in in in suchsuchsuchsuch studiesstudiesstudiesstudies may may may may failfailfailfail totototo be be be be adequatelyadequatelyadequatelyadequately predictivepredictivepredictivepredictive ofofofof
productiveproductiveproductiveproductive responses responses responses responses underunderunderunder real real real real conditionsconditionsconditionsconditions....

TheTheTheThe AIM AIM AIM AIM ofofofof thethethethe presentpresentpresentpresent studystudystudystudy waswaswaswas totototo evaluateevaluateevaluateevaluate thethethethe effectseffectseffectseffects ofofofof twotwotwotwo dietarydietarydietarydietary supplementssupplementssupplementssupplements, , , , thethethethe
ionophore ionophore ionophore ionophore antibioticantibioticantibioticantibiotic monensin monensin monensin monensin andandandand a a a a livelivelivelive S. cerevisiaeS. cerevisiaeS. cerevisiaeS. cerevisiae culture, culture, culture, culture, onononon acidacidacidacid----base balance in base balance in base balance in base balance in 
cattlecattlecattlecattle maintainedmaintainedmaintainedmaintained in a in a in a in a commercialcommercialcommercialcommercial feedlotfeedlotfeedlotfeedlot, , , , duringduringduringduring thethethethe finishingfinishingfinishingfinishing phasephasephasephase ofofofof thethethethe productionproductionproductionproduction
cyclecyclecyclecycle. . . . 

Materials Materials Materials Materials 
and and and and 

MethodsMethodsMethodsMethods

�A 77A 77A 77A 77----daydaydayday feedlotfeedlotfeedlotfeedlot studystudystudystudy waswaswaswas conductedconductedconductedconducted usingusingusingusing 42 42 42 42 doubledoubledoubledouble muscledmuscledmuscledmuscled BelgianBelgianBelgianBelgian Blue Blue Blue Blue steerssteerssteerssteers::::
� TheTheTheThe animalsanimalsanimalsanimals werewerewerewere adjustedadjustedadjustedadjusted totototo theirtheirtheirtheir fatteningfatteningfatteningfattening dietdietdietdiet usingusingusingusing anananan adaptationadaptationadaptationadaptation dietdietdietdiet forforforfor 7 7 7 7 weeksweeksweeksweeks ((((fromfromfromfrom 16 16 16 16 totototo 23 23 23 23 weeksweeksweeksweeks ofofofof ageageageage: : : : thethethethe growinggrowinggrowinggrowing
periodperiodperiodperiod in in in in thethethethe SpanishSpanishSpanishSpanish feedlotfeedlotfeedlotfeedlot systemsystemsystemsystem))))

�ThreeThreeThreeThree experimental experimental experimental experimental groupsgroupsgroupsgroups: (1) : (1) : (1) : (1) controlcontrolcontrolcontrol groupgroupgroupgroup (no (no (no (no supplementationsupplementationsupplementationsupplementation, n=10, , n=10, , n=10, , n=10, CCCC), (2) ), (2) ), (2) ), (2) monensinmonensinmonensinmonensin (n=16, (n=16, (n=16, (n=16, MONMONMONMON, , , , RumensinRumensinRumensinRumensin, , , , ElancoElancoElancoElanco Animal Animal Animal Animal HealthHealthHealthHealth, , , , 
Madrid, Madrid, Madrid, Madrid, SpainSpainSpainSpain), ), ), ), atatatat a a a a concentrationconcentrationconcentrationconcentration ofofofof 30 30 30 30 mgmgmgmg////kgkgkgkg concentrateconcentrateconcentrateconcentrate (DM (DM (DM (DM basisbasisbasisbasis), ), ), ), andandandand (3) a (3) a (3) a (3) a livelivelivelive culture culture culture culture ofofofof S. cerevisiaeS. cerevisiaeS. cerevisiaeS. cerevisiae strainstrainstrainstrain NCYC NCYC NCYC NCYC ScScScSc 47 (n=16, 47 (n=16, 47 (n=16, 47 (n=16, SACCSACCSACCSACC
BiosafBiosafBiosafBiosaf ScScScSc 47 (47 (47 (47 (guaranteedguaranteedguaranteedguaranteed yeastyeastyeastyeast cellcellcellcell contentcontentcontentcontent >>>>5 x 105 x 105 x 105 x 109999 colonycolonycolonycolony----formingformingformingforming unitsunitsunitsunits (CFU) (CFU) (CFU) (CFU) perperperper g/g/g/g/additiveadditiveadditiveadditive), ), ), ), EurotecEurotecEurotecEurotec Nutrition, Madrid, Nutrition, Madrid, Nutrition, Madrid, Nutrition, Madrid, SpainSpainSpainSpain) ) ) ) atatatat a a a a dosedosedosedose ofofofof
500 500 500 500 mgmgmgmg////kgkgkgkg concentrateconcentrateconcentrateconcentrate (DM (DM (DM (DM basisbasisbasisbasis).).).).

� DietaryDietaryDietaryDietary compositioncompositioncompositioncomposition waswaswaswas typicaltypicaltypicaltypical ofofofof dietsdietsdietsdiets givengivengivengiven commerciallycommerciallycommerciallycommercially totototo feedlotfeedlotfeedlotfeedlot cattlecattlecattlecattle in in in in SpainSpainSpainSpain ((((TableTableTableTable 1), 1), 1), 1), withwithwithwith barleybarleybarleybarley strawstrawstrawstraw ad libitumad libitumad libitumad libitum....

AllAllAllAll grainsgrainsgrainsgrains werewerewerewere groundgroundgroundground throughthroughthroughthrough a a a a hammerhammerhammerhammer millmillmillmill withwithwithwith thethethethe rollersrollersrollersrollers ofofofof thethethethe millmillmillmill adjustedadjustedadjustedadjusted totototo crack crack crack crack thethethethe
graingraingraingrain coarselycoarselycoarselycoarsely (5(5(5(5----mmmmmmmm diameterdiameterdiameterdiameter). ). ). ). ConcentrateConcentrateConcentrateConcentrate ingredientsingredientsingredientsingredients, , , , includingincludingincludingincluding thethethethe yeastyeastyeastyeast culture, culture, culture, culture, werewerewerewere
mixedmixedmixedmixed togethertogethertogethertogether, , , , butbutbutbut notnotnotnot pelleted, pelleted, pelleted, pelleted, andandandand offeredofferedofferedoffered as a single as a single as a single as a single mixedmixedmixedmixed concentrateconcentrateconcentrateconcentrate feedingstufffeedingstufffeedingstufffeedingstuff....

� BloodBloodBloodBlood samplessamplessamplessamples werewerewerewere collectedcollectedcollectedcollected by by by by jugularjugularjugularjugular puncturepuncturepuncturepuncture onononon daysdaysdaysdays 0 (0 (0 (0 (justjustjustjust afterafterafterafter thethethethe adaptationadaptationadaptationadaptation periodperiodperiodperiod
prior prior prior prior totototo supplementationsupplementationsupplementationsupplementation), 3, 7, 13, 51 ), 3, 7, 13, 51 ), 3, 7, 13, 51 ), 3, 7, 13, 51 andandandand 77 (77 (77 (77 (thethethethe lastlastlastlast daydaydayday ofofofof thethethethe finishingfinishingfinishingfinishing periodperiodperiodperiod, prior , prior , prior , prior totototo
slaughterslaughterslaughterslaughter). ). ). ). MeasuredMeasuredMeasuredMeasured parameters parameters parameters parameters werewerewerewere venousvenousvenousvenous bloodbloodbloodblood pH, pH, pH, pH, bicarbonatebicarbonatebicarbonatebicarbonate, base , base , base , base excessexcessexcessexcess (BE), (BE), (BE), (BE), pCOpCOpCOpCO2222andandandand serumserumserumserum LLLL----lactatelactatelactatelactate.  .  .  .  

� ProductionProductionProductionProduction parameters parameters parameters parameters werewerewerewere measuredmeasuredmeasuredmeasured atatatat thethethethe endendendend ofofofof thethethethe finishingfinishingfinishingfinishing periodperiodperiodperiod, , , , andandandand can be can be can be can be 
consideredconsideredconsideredconsidered as as as as usefulusefulusefuluseful complementarycomplementarycomplementarycomplementary informationinformationinformationinformation associatedassociatedassociatedassociated withwithwithwith supplementationsupplementationsupplementationsupplementation ((((seeseeseesee TableTableTableTable 2).2).2).2).

� Data Data Data Data werewerewerewere subjectedsubjectedsubjectedsubjected totototo analysisanalysisanalysisanalysis ofofofof variancevariancevariancevariance (ANOVA); (ANOVA); (ANOVA); (ANOVA); thethethethe modelmodelmodelmodel alsoalsoalsoalso includedincludedincludedincluded thethethethe effectseffectseffectseffects ofofofof
time (T) time (T) time (T) time (T) andandandand treatmenttreatmenttreatmenttreatment (TR), (TR), (TR), (TR), andandandand thethethethe TxTR TxTR TxTR TxTR interactioninteractioninteractioninteraction....

Results Results Results Results 
and and and and 

DiscussionDiscussionDiscussionDiscussion

No No No No significantsignificantsignificantsignificant differencesdifferencesdifferencesdifferences werewerewerewere observedobservedobservedobserved amongamongamongamong groupsgroupsgroupsgroups. . . . NeverthelessNeverthelessNeverthelessNevertheless, note , note , note , note thatthatthatthat thethethethe
animalsanimalsanimalsanimals thatthatthatthat showedshowedshowedshowed thethethethe highesthighesthighesthighest concentrateconcentrateconcentrateconcentrate intakeintakeintakeintake andandandand average average average average dailydailydailydaily gaingaingaingain (ADG) (ADG) (ADG) (ADG) andandandand
reachedreachedreachedreached thethethethe highesthighesthighesthighest weightweightweightweight werewerewerewere thethethethe nonnonnonnon----supplementedsupplementedsupplementedsupplemented animalsanimalsanimalsanimals. . . . Food:gainFood:gainFood:gainFood:gain ratio ratio ratio ratio waswaswaswas
lowestlowestlowestlowest (i.e. (i.e. (i.e. (i.e. mostmostmostmost efficientefficientefficientefficient) in ) in ) in ) in thethethethe monensin monensin monensin monensin groupgroupgroupgroup....
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Figure 1. Mean venous blood pHvenous blood pHvenous blood pHvenous blood pH (± SE) of steers in the control (C; --▲-
-), monensin-supplemented (MON; —●—) and yeast-supplemented 
(SACC; —○—) groups. Analysis of variance indicated a significant 
effect of time (T) (P = 0.001), but not of treatment (TR) (P = 0.111) or 
T*TR (P = 0.288). 

�TheTheTheThe time time time time coursecoursecoursecourse isisisis attributableattributableattributableattributable totototo thethethethe introductionintroductionintroductionintroduction ofofofof thethethethe fatteningfatteningfatteningfattening dietdietdietdiet, , , , althoughalthoughalthoughalthough thesethesethesethese
fluctuationsfluctuationsfluctuationsfluctuations seemedseemedseemedseemed totototo be be be be lesslesslessless intense in intense in intense in intense in animalsanimalsanimalsanimals onononon monensin. monensin. monensin. monensin. 
�NeverthelessNeverthelessNeverthelessNevertheless allallallall groupsgroupsgroupsgroups finishedfinishedfinishedfinished thethethethe studystudystudystudy withwithwithwith similar similar similar similar valuesvaluesvaluesvalues, , , , indicatingindicatingindicatingindicating thatthatthatthat nonnonnonnon----
supplementedsupplementedsupplementedsupplemented animalsanimalsanimalsanimals werewerewerewere ableableableable totototo restorerestorerestorerestore bloodbloodbloodblood pH pH pH pH valuesvaluesvaluesvalues totototo thethethethe samesamesamesame levellevellevellevel as as as as thethethethe
supplementedsupplementedsupplementedsupplemented animalsanimalsanimalsanimals. . . . 
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Figure 2.Figure 2.Figure 2.Figure 2. Mean venous bloodvenous bloodvenous bloodvenous blood pCOpCOpCOpCO2222 (± SE) of steers in the control (C; --
▲--), monensin-supplemented (MON; —●—) and yeast-supplemented 
(SACC; —○—) groups. Analysis of variance indicated significant effect of 
time (T) (P = 0.004) and treatment (TR) (P = 0.057), but no significant 
T*TR interaction (P = 0.288).

TheTheTheThe timetimetimetime----coursecoursecoursecourse ofofofof thisthisthisthis parameterparameterparameterparameter atatatat thethethethe startstartstartstart ofofofof thethethethe studystudystudystudy ((((untiluntiluntiluntil daydaydayday 13) 13) 13) 13) waswaswaswas thethethethe
oppositeoppositeoppositeopposite ofofofof thethethethe bloodbloodbloodblood pH time pH time pH time pH time coursecoursecoursecourse, , , , suggestingsuggestingsuggestingsuggesting thatthatthatthat pH pH pH pH fluctuationsfluctuationsfluctuationsfluctuations werewerewerewere probablyprobablyprobablyprobably notnotnotnot
onlyonlyonlyonly attributableattributableattributableattributable totototo thethethethe highhighhighhigh----graingraingraingrain dietdietdietdiet consumptionconsumptionconsumptionconsumption, , , , butbutbutbut alsoalsoalsoalso totototo pCOpCOpCOpCO2222 variationsvariationsvariationsvariations....
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Figure 3.Figure 3.Figure 3.Figure 3. Mean blood HCOblood HCOblood HCOblood HCO3333---- (± SE) of steers in the control (C; --▲--), 
monensin-supplemented (MON; —●—) and yeast-supplemented (SACC; 
—○—) groups. Analysis of variance indicated a significant effect of time 
(T) (P = 0.031) and treatment (TR) (P = 0.006) but not of T*TR (P = 
0.132).

�TheTheTheThe timetimetimetime----coursecoursecoursecourse observedobservedobservedobserved in in in in CCCC isisisis indicativeindicativeindicativeindicative ofofofof a a a a reductionreductionreductionreduction in in in in bloodbloodbloodblood buffersbuffersbuffersbuffers as a as a as a as a 
compensatorycompensatorycompensatorycompensatory mechanismmechanismmechanismmechanism attributableattributableattributableattributable totototo ruminal ruminal ruminal ruminal acidacidacidacid absorptionabsorptionabsorptionabsorption ((((GoadGoadGoadGoad et al., 1998) et al., 1998) et al., 1998) et al., 1998) 
�MarkedMarkedMarkedMarked differencesdifferencesdifferencesdifferences appearedappearedappearedappeared betweenbetweenbetweenbetween thethethethe twotwotwotwo supplementssupplementssupplementssupplements: : : : 

�SupplementationSupplementationSupplementationSupplementation withwithwithwith MONMONMONMON ledledledled totototo stabilitystabilitystabilitystability in in in in thethethethe bufferingbufferingbufferingbuffering systemsystemsystemsystem, , , , 
minimizingminimizingminimizingminimizing thethethethe fluctuationsfluctuationsfluctuationsfluctuations in in in in bloodbloodbloodblood pH pH pH pH withwithwithwith respectrespectrespectrespect totototo controlscontrolscontrolscontrols. . . . 
�AtAtAtAt somesomesomesome times nontimes nontimes nontimes non----supplementedsupplementedsupplementedsupplemented animalsanimalsanimalsanimals showedshowedshowedshowed higherhigherhigherhigher bicarbonatebicarbonatebicarbonatebicarbonate
levelslevelslevelslevels thanthanthanthan SACCSACCSACCSACC steerssteerssteerssteers....

Mean Mean Mean Mean serumserumserumserum LLLL----lactatelactatelactatelactate levelslevelslevelslevels remainedremainedremainedremained
stablestablestablestable overoveroverover time time time time andandandand withinwithinwithinwithin physiologicalphysiologicalphysiologicalphysiological
rangesrangesrangesranges ((((RadostitsRadostitsRadostitsRadostits et al., 2000), et al., 2000), et al., 2000), et al., 2000), withoutwithoutwithoutwithout
statisticallystatisticallystatisticallystatistically significantsignificantsignificantsignificant differencesdifferencesdifferencesdifferences amongamongamongamong
groupsgroupsgroupsgroups atatatat anyanyanyany time, time, time, time, suggestingsuggestingsuggestingsuggesting thatthatthatthat
supplementationsupplementationsupplementationsupplementation diddiddiddid notnotnotnot influenceinfluenceinfluenceinfluence in in in in 
lactatelactatelactatelactate productionproductionproductionproduction. . . . 
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More More More More informationinformationinformationinformation in: Castillo et al (2006): in: Castillo et al (2006): in: Castillo et al (2006): in: Castillo et al (2006): Animal Animal Animal Animal ScienceScienceScienceScience 82:65382:65382:65382:653----659659659659SupplementationSupplementationSupplementationSupplementation, , , , especiallyespeciallyespeciallyespecially withwithwithwith monensinmonensinmonensinmonensin, , , , protectsprotectsprotectsprotects thethethethe steerssteerssteerssteers

againstagainstagainstagainst thethethethe acidotic acidotic acidotic acidotic trendtrendtrendtrend associatedassociatedassociatedassociated totototo a a a a highhighhighhigh----graingraingraingrain consumptionconsumptionconsumptionconsumption. . . . 
GGGGiiiivvvveeeennnn tttthhhhaaaatttt tttthhhhiiiissss iiiioooonnnnoooopppphhhhoooorrrreeee iiiissss pppprrrroooohhhhiiiibbbbiiiitttteeeedddd iiiinnnn    tttthhhheeee EEEEUUUU,,,,    mmmmoooorrrreeee    iiiinnnn    vvvviiiivvvvoooo
rrrreeeesssseeeeaaaarrrrcccchhhh rrrreeeellllaaaatttteeeedddd ttttoooo iiiinnnndddduuuussssttttrrrryyyy ccccoooonnnnddddiiiittttiiiioooonnnnssss iiiissss nnnneeeeeeeeddddeeeedddd oooonnnn ppppoooossssssssiiiibbbblllleeee
aaaalllltttteeeerrrrnnnnaaaattttiiiivvvveeee ssssuuuupppppppplllleeeemmmmeeeennnnttttssss,,,,    ssssuuuucccchhhh aaaassss    yyyyeeeeaaaasssstttt,,,,    wwwwiiiitttthhhh aaaa    vvvviiiieeeewwww ttttoooo mmmmaaaaxxxxiiiimmmmiiiizzzziiiinnnngggg
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