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IDENTITY  

Chemical names InternationalUnionPureandAppliedChemistry（IUPAC）name：  
6－（4－dimethylamino－3－hydroxy－6－methyl－tetrahydropyran－2－yl）oxyT14－ethyl－  

7，12，13－trihydroxy－4－（5－hydroxy－4－methoxy－4，6－dirnethyl－tetrahydropyran－2－  

yl）oxy－3，5，7，9，11，13－hexamethyl－1－OXaCyClotetradecane－2，10－dione）  

C．A．S．number  l14－07－B   

SyrLOnymSandabbreviations  

Mixtureofmacrolideantibiotics，themaincomponent（erythromycinA）being  

（3R，4S，5S，6R，7R，9R，11R，12R，13S，14R）－4－［（2，6－dideoxy－3－C－methyl－3－  
0－methyl－α－L－ribo－hexopyranosyl）oxy］－14－ethyJ－7，12，13－trihydroxy－  

3，5，7，9，11，13－hexamethyl－6－t3，4，6－trideoxy－3dimethylamino－P－D－り′lo－  

hexopyranosyl）一OXy］oxacyclotetradecane－2，10－dione   

Structuralformula Seenextpage．   

Molecular formula C37H67N013 
Molecu）arweight ErythromycinA：Mz＝734；ErythromycinB：Mz＝718；  

ErythromycinC二Mz＝720  

OTHERINFORMATIONONIDENTITYANDPROPERTIES   

Appearance  Whiteorslightlyyellowpowderorcolorlessorslightlyyellowcrystals   

I）egreeofpurity  ErythromycinB≦5・0％  

ErythromycinC≦5．0％  

Anyimpurity≦3・0％  
Sumofimpurities≦7．0％   

Qualitativecompositionofimpurities  
N－demethyl－erythromycinA，anhydroerythromycinA，erythromycinAenol  
ether，PSeudoerythromycinAenolether，erythromycinE，erythromycinF・   

Deseriptionofphysicalproperties  
SlightlyhygroscopIC，Slightlysolubleinwaterbutlesssolubleathigher  
temperatures，freelysolubleinalcohol，SOlubleinmethanol，SenSitiveto  
light．   
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ThreeerythromyclnSarePrOducedduringfbrmentation・ErythromycinAandBcontainthesamesugar  
moieties，desoxamine and cladinose（3－0－methylmycarose）．They difftrin position120fthe  
aglycone，erytrOnOlide，Ahavingahydroxylgroup・ErythromycinCcontainsdesoxamineandthe  
Sameaglycon？preSentinA，butdifftrsbythepresenceofmy？arOSeinsteadofcladinose（Merck  
Index）．TheprlnCIPalproductiserythromycinAwithsmallproportlOnSOfBandC・  

INTRODUCTION   

ErythromyclnWaShrstreviewedbytheCommitteein1968・NoADIwasestablishedbutacceptable  
levelsofresiduesweredefinedinmilk（0－0．04mg／ml），meatandeggs（0－0・3mg／kg）（FAO／WHO，  
1969）．   

Pharmacokinetic and metabolic studiesin experimentalanimals，targetanimals and humans were  
evaluated，includingorlglnalstudiesincalvesandchickenandthreenewnonradiolabelledresidue  
depletionstudiesinchickens，tWOinlayinghensandoneinturkeysandthedescrlPtlOnandvalidation  
Oftheanalyticalmethodsused．   

Conditionsofuse  

General   

Erythromycln，amaCrOlideantibioticisefftctiveinvitroagainstんb｝CqPlasma，GrampositiveCoci，  
Neisseria，SOmeStrainsofHaemQPhilus，Co7ynebacterium，Listeria，Pasleurellamutocidd，Brucel］a，  
andT＞甲OnemeS・Proteus，PseudomonasandErColiarerelativelyresistanttothedrug・Inveterinary  
medicine，thiscompoundisusedfbrthetreatmentofclinicalandsubclinicalmastitisinlactatlngCOWS，  
forthetreatmentofinfbctiousdiseasesduetoerythromycinsensitivebacteria（cattle，Sheep，SWine，  
poultry）andforthetreatmentofchronicdiseasesduetomycoplasmainpoultry（EMEA，2000）・In  
Europe，forbroilerchickensandlayinghens，themostoflenrecommendeddose（aserythromycin  
base）is20mg几g／day．UsesanddoserangesarepresentedinTablel・  
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Tablel：Formulationanddoserangesoferythromycin  

Fomlulation   Countけ   Dosage   
Erythromycinthiocyanate   Belgium   20mg／kg／dayfbr5days   

Oralpowder   France   

5gperlOOg   Gemany  
Netherlands  20mg／kg／dayfbr5to7days  

International  5goferythromyclninlOOliterofdrinking  
zone＊   Waterfbr3to5days   

Erythromycinthiocyanate   Greece   Curativetreatment：   

Oralpowder  2－4gofproduct／1iterofdrinkingwater   
5．1gperlOOg  Preventivetreatment：  

1－2gofproduct／1iterofdrinkingwater   

Erythromycinthiocyanate   France   20mg／kg／dayfbr3days  

Oral powder Algeria   10goferythromycln／1001iterofdrinking  
10gperlOOg  Waterfbr3to6days   

Erythromycinthiocyanate  1relandand  25・5mg／kg／day   
Oral powder UnitedKingdom  forlto5days   

1（i．5gperlOOg  

Erythromycinthiocyanate   France   20mg／kg／dayfor3days  

Oral powder Greece   50mg／kg／dayfbr3days  

20gperlOOg  Spain   130mgerythromycin／1iterofdrinkingwater  
OrO．65gerythromycin／1iterofwater  
ForCRD：treatmentfor5days．  
Forinftctiouscorizaandsinusitis：  

treatment for 7 days 
International  20goferythromyclnin2001iter  

zone＊   （prevention）orlOOliter（treatment）of  

drinkingwaterfbr3to5days  
Intemational  5goferythromyclnPerliterofdrinking  

zone＊   Waterforlto5days   

ErythromycinPhosphate   Irelandand  25・5mg／kg／dayfbrlto5days   
Oral powder UnitedKingdom   

29．6gperlOOg  
＊CountriesotherthantheEuropeanUnionandUnitedStates  

PHARMACOKINETICANDMETABOLICSTUDIES   

Absorption   

Erythromycin baseis destroyed by gastric acid，eXCePtifadministered with aprotective enteric  
COatlng・Acidic media degrades erythromycln raPidly toform derivates withlittle antimicrobial  
activity．Erythromycin stearateis more stable，howeverin vitro studies have demonstrated that  

erythromycin stearate dissoIvesin gastric acid，retainsonly2％antibiotic activityandis rapidly  
destroyed（DiSanto and Chodos，1981；Peritietal・，1989；Martindale，1989）．Themq50rSiteof  
absorptlOninrat，dogsandhumansisthesmallintestine・Erythromyclnisonlyslightlyabsorbedfrom  
thestomach・Inman，absorptionoccursmainlyintheduodenum（Andersonetal．，1959；Huber，1977）．   

Humans   

ln humans，erythromyclnis rather slowly absorbed after oraladministration．Peak serum  

COnCentrationsoccurlto6・3hoursaRerdosingandvaryfromO・1to4・8pg／ml，dependingonthe  
formulation，andthecoatlngOferythromyclnadministered・TheoralabsorptlOnis】essthan50％and  
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erythromycinisdegradedbygastricacid．Itisabsorbedinthesmal1intestineaserythromycinbase  
（DiSantoandChodos，1981；GriffithandBlack，1970；Burrows，1980）．   

TheoralbioavailabilityofunprotectederythromycinbaseandsaJtsislessthan50％ofthedose．Food  
reducestheabsorptionoferythromycin（GrifflthandBlack，1970；Burrows，1980）．WilsonandVan  
Boxtel（1978）observedthaterythromycinpropionateandstearatewerebetterabsorbedbefbrerather  
thanafterbreakfast．  

Laboratorvanimals   

Inlaboratoryanimals，erythromyclnisratherslowlyabsorbeda氏eroraladministrationinlaboratory  
animals（except rats）．Oraladministration ofpropionylerythromycin（25mg化g）in rats did not  
PrOducehighpeakserumCOnCe叫rations（＜0．1LLm／ml）．However，themaximumserumCOnCentration  
WaS reaChed rapidly（1hour a銃er administration）．At the end of six hours fo1lowing oral  
administration，0nlyatraceofantibioticactivitywasfoundinratserum（Andersonetal．，1959）・   

Calves   

In calves，2hours afterasingleintramuSCulartreatmentOf5mg erythromyci〟kgb・W・，themean  
highest concentrationin plasma（0．652Llg／ml）was reached．Twelve hours a負er treatment，the  
COnCentrationoferythromycininserumWaSaboutO．22Llg／ml・Afterrepeatedintramusculartreatments  
Of5mgerythromycinn（gbw／dayfor5days，nOaCCumulationphenomenonwasobserved（ReportPK  
5251／E－00）．   

Chickens   

Inchickens，30min11teSafterthebeginningofarepeatedadministrationoferythromycinviadrinking  
Wateratadoseof25，000IU／kgb．w．／dayfor3days（approximately27m釘kgb．w．），theaverageserum  
leve］sTanged什omO・11toO・22膵／ml・A氏erthelastadministration，Serumlevelsdeclinedto  

approxlmatelyO．04pg／ml（ReportPK8400／E－00）．   

I）istribution   

アJが椚αクrOJef〃朗〃dJ智   

Inhumans，erythromycinishighlyboundtoplasmaproteins・Theextentofproteinbindingis＞74％in  
vitroand＞90％invivo（Wilson andVanBoxtel，1978）．Erythromycinundergoesarelativelylow  
extentofbindingtobovineserumprOteins（37－43％）＠aggotandGingerich，1976）・   

A弟JんproJef〃占f〝d〃g   

Studiesshowthatantibioticsareboundonlytoaminorextenttomi1kproteins．However，theunbound  
fractionoferythromycinmaybedecreasedbecauseitmaybeboundtomilkcasein．Erythromycinis  
Q5％boundtodryuddersecretionandtodryuddertissuehomogenates（Ziv，1980）．   

ぶer∽〃Jeveね   

According to Wilson and Van Boxtel（1978），doselevels of250mg oferythromycinbase or  
erythromycin stearatein adults produce simi1arpeakserum COnCentrations（0．4pg／ml）within2－4  
hoursafモeroraladministration．Incattle，a銃erintramuscularadministrationoferythromycinincattle，  
Peakserum COnCentrations are maintainedforseveralhours andthen decline slowly．The12－hour  
levelsareabout25％ofpeakconcentration（Burrows，1980）．  
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Theeliminationhalfllife（Tv；）oferythromycinfbllowingintravenousinjectionofasingledosein  

difftrentspeciesisshowninTable2．   

Table2：Eliminationhalト1ifboferythromyeinfoIlowlngintravenousinjeetion  

Species   Dose   Tソ＝   Reftrences   
Cow   12．5mg／kg  3．16j＝0．44hours  BaggotandGingerich，1976   

Dog  1hour   Bu汀OWS，1980   

Man   100mg  1．02士0．17hours  WilsonandVanBoxtel，1978   

r7∫∫〟e（カ∫Jr∫占〟Jわ〃   

Animalstudiesindicatethaterythromyciniswe11distributedinthebodyandtissuelevels（e．g．1iver，  
SPleen，kidneys，andlungs）aregenerallyhigherthanserumlevelsandperSistlonger（WilsonandVan  
Boxtel，1978）．   

Humans   

Inhumans，erythromyclnisdistributedtovarioustissuesandfLuids・About－0％oferythromyclnis  
estimatedtocrpsstheplacentaandfbtalbloodlevelsarenohigherthanlO％（usuallycloserto2％）of  
thosepresentlnnOrmalcirculation・AnestimatedO・1％ofadailydoseappearSinbreastmi1kin  

pregnantwomen（WilsonandVanBoxtel，1978）．   

塾塾   

InratsglVen100mgerythromycinbaseperkgbworally，erythromyclnisconcentratedintheliver，  
Sub maxillary glands，Spleen，adrenals，1ungs and kidneystwo hours a鮎radministration・Large  
amountsarealsofoundinthethymus，Skin，muSCle，reprOductiveorgansandheart（Leeetal．，1953）．  

TwentyhoursaReranintravenoustreatmentof10mgerythromycin（N－methyl－14c－erythromycin，8  
匹Ci）torats，about37－43％oftheadministereddoseisrec？Veredintheintestinaltractplusfbces，27・2  

－36・1％intheurine，and21－29％intheexpiredair・ItlSrapidlymetabolizedintheliver，mainly  
throughademethylationprocess，andexcretedinthebileasdes－N－methyl－erythromycin，them叫Or  
metabolite，preSentOnlyinthebileandintheintestinalcontentsofrats・TheisotoplCmethylgroupIS  
eliminatedintheexpiredairasCO2（Leeetal．，1953）   

Cattle   

Afterintravenousadministration，erythromyclniswidelydistributedincows・Theapparentvolumeof  
distribution（Vd）isO・81iter／kg・Tissuecopcentrationsarehigherthanserumconcentrationsand  
erythromycinconcentrationsinmi1koflactatln号COWS（thedoseftactionrecoveredinmi1kis3・8％・At  

6hours，thepercentofthedoseoferythromyclninthecentralandtissuecompartmentswere6and  
19％，reSpeCtively，with75％ofthedoseeliminated（WilsonandVanBoxtel，1978；Ziv，1980a）．  
Comparedtoadultcows，alargerapparentvolumeofdistributionandahigherbodyclearancerate  
Weredeterminedincalves（Burrows，1980）．   

Inlactatlng COWS，erythromycln WaS Welldistributedin the body and mean erythromycln  
CPnCentrationsinrenalcortex，㍗uSC］eandlivervariedfromO・09toO・14pg／gtissue，16hoursaRera  

Slngleintramammary aPplicatlOn Of1200mg erythromycin base・The highest concentration was  

Observedintheliver（NouwsandZiv，1979）．   

Fivehoursafterintramuscularadministrationoferythromycin anhydrate（8．3mg／kgbw）incows，  
renal，muSCleandliverconcentrationswereO・11toO・92pg／g，Withthehighestvaluesintheliver．Ata   



doseof9mg／kg，COnCentrationswerelessthanO．03toO．06LLg／g；67hoursafterintramuscularinjection  
Oferythromycinbase，therenalcortexconcentrationwasO．1トLg／gfbllowingadoseof17．5mg／kg  
（NouwsandZiv，1979）．   

Metabolism   

Themetabolismoferythromycinhasbeenstudiedindiffbrentanimalspeciesandinhumans．（Leeet  
al，1956a；Leeetal，1956b；WilsonandVanBoxtel，1978；Pineauetel．，1990；TsubakiandIchikawa，  
1985）．Thesestudiesshowthaterythromycinisrapidlymetabolizedintheliver，mainlythroughanN－  
demethylation processin both rats and dogs andin the］ivermicrosomalsystem of rabbits・  
Collectively，thesestudiesstronglysuggestthatthemetabolismoferythromycinbyN－demethylation  
OCCurSin allspeCies tested．Des－N－methyl－erythromycinis the m叫Or metabolite and the only  
microbiologically active metabolite of erythromycin．However，the antimicrobialactivityis  
PreSumablylowandtheonlyformoferythromycinknowntobeactiveinvivoisthefreebase．Itis  
excretedinthebileandeliminatedthroughthefaeces．OnlyerythromyclnWaSfoundintheliverand  
theabsenceofdes－N－methyl－erythromyclnindicatesthatitisexcretedinthebileimmediatelya魚er  
erythromycindemethy）ation．Itisabsorbedfromtheintestinaltractbuttheveryminuteamountofdes－  
N－methyトerythromyclnaVailableinthebodymayexplainitsabsence丘omurine．   

ThehepaticcytochromeP－450isozymesthatcatalyseerythromycindemethylationinratarehighly  
SimilartotheformoflivercytochromeP－450presentinrabbit，hamster，gerbilandmouseandthis  
mayalsoextendtohumanssincehumanlivercontainsaproteinequlValenttotheratcytochromeP－  
450．Similarly，ahighdegreeofsimi1aritywasfoundbetweentheovinecytochromeP－450invoIvedin  
N－demethylationoferythromyclnandtheformisolatedinrabbits．ThissuggeststhatanequlValent  
form oftheseliver cytochromeP－450isozymes，with simi1arcatalytlC aCtivities，1S preSentin the  
SpeCiestested．IncattleaformofcytochromeP－450isozymeexhibitingahighcatalyticactivityforN－  
demethylationwasfound；thisactivitywasnotmeasuredfbrerythromycinbutforothersubstrates  
havingaN－methylgroupstructure．   

Excretion  

月e〃αJeズCreJわ〃   

Inhumans，theportionofanerythromycindoseexcretedintheurinevariesfromO．02to20％arldthe  
eliminationhalfこ1ivemaybeprolongedinrenaldisease．However，eXCeptCOmPleterenalfailure，renal  
impairment has only aminorimpact on the pharmacokinetics oferythromycin（Wilson and Van  
Boxtel，1978）．   

UrinaryexcretionoferythromyclnaCCOuntSforapproximatelylO％ofanadministeredoralorIMdose  
（Burrows，1980）・Twentyhoursa丘eradministrationofisotopicerythromycininrats，27to36％ofthe  
radioactivitywasrecoveredintheurine（Leeetal．，1956a）．   

fbec【才J放creJわ〃   

Inhumans，15％ofanadministereddosewasexcretedinthebile（GriffithandBlack，1970）．   

Inrats，erythromyclnanditsmetabolitesareexcretedmainlybywayofbile，butinpart，alsobydirect  
P竺SSa苧ethroughtheintestinalwall（BaggotandGingerich，1976）・Twohoursfollowingintravenous  

lrUeCtlOnOfisotopicerythromycin，15・1％ofthedos竺WaSeXCretedinthebile（Leeetal，1956b）・  

Twentyhoursfo1lowingintravenousirtiectionofisotopICerythromycin，37－43％oftheradioactivityis  
recoveredintheintestinaltractplusfaeces（Leeetal．1956a）．Anenterohepaticrecirculationmayalso  
COntributetothehighconcentrationsoferythromycininfaecalsamples（Krobothetal．，1982）．  
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PharmacokineticstudiesinealvesandpouItry   

Calves   

A1988study（ReportPK5251／E－00）wasperformedincalvestodetemline：   
● ThepharmチCOkineticsandbioavailabilityoferythrocin（erythromycinthiocyanate）irjectable  

fo1lowlngSlngleandmultipleIMadministrations   
・PulmonarylevelsafteraslngleIMadministrationoferythromycln   
・ ResiduesoferythromyclnintissuesaftermultipleIMadministrationof両ectableerythrocin  

Erythromycln COnCentrations were assayed by amicrobiologlCalmethod on agar medium uslng  
MicrococcusLuteusasthesensitiveorganism（LOD：0．02IU／mlinserum；0．16IU／ginalltissues）．   

Erythromycmwasadministered as aslngleintravenouslrリeCtionto fivecalves atadoseof5mg  
erythromycinactivity／kg・Thestudydempnstratedalargeapparentvolumeofdistribution（Vdaてea，Or  

Vdβ1．951／kg），aShortmeanresidencetJme（MRT2・36h）andanefficientabilityoftheorganlSmtO  
eOVethedrug（ClO・771／kg／h）・Asasecondexperimentinthesameassay，aSingleintramuscular  
叫eCtion ofa dose of5mg erythromycln aCtivity／kg was administered to seven calves．Good  
bioavailabilitywasobserved（F95％）．Comparedtotheintravenousroute，theeliminationhalf二1ifeand  
VOlumeofdistributionwas apparentlylnCreaSed．Thiscould berelatedtoaslow－rateOfabsorptlOn  
fromtheirdectionsite．   

Inanotherstudy，threecalvesreceivedfiveconsecutiveintramuscularlqeCtionsintheneckorgluteal  
muscleatadoseof5mg／kgat24－hintervals．Noaccumulationwasobserved，Thepeakconcentrations  
Observedaftereachinjectionweresimi1artotheCmaxvaluesobtaineda氏eraslngleirt）eCtion．   

Inathirdstudy，tenCalvesreceivedastngleintramuscularlrリeCtionintheneckorintothegluteal  
musclealtemativelyatadoseof5mg／kgerythromycinduringfivedays・Druglevelsin1ungswere  
alwayshigherthaninserum・Thesedataareconsistentwiththewell－knownhighertissuethanserum  
COnCentrationsoferythromycln．   

1nthefburthstudy，tenCalvesreceivedaslngleintramuscularlrtJeCtionintheneckorintothegluteal  
musclealternativelyatadoseof5mg／kgerythromycinduringfivedays．Liver，kidney，muSClenon－  
irtjectionsites，thelastthreelrueCtionsitesandfattissueswerecollectedatdi舵rentwithdrawaltimes  
afterthelastlqeCtion．Fivedaysafterthelastirtiection，thetissueswerefreeofantibioticresidues  
exceptsomelrUeCtionsites．Sevendaysaftertheendofthetreatment，alltissues，includinglrUeCtion  
Siteswerenegative．Onecalfslaughteredtendaysafterthelastldectionconnrmedtheseresults．   

む也   

Astudy（ReportPK8400／E－00）wasperfbrmedinpoultrytodetermine＝   
・ Pulmonary and bloodlevels oferythromycin after a drinking water medication払r three  

COnSeCutivedays   
Residues of erythromycin in chicken tissues after administration by oral route in drinkingng 

Waterfbrthreeconsecutivedays   

・Residues oferythromyclnin whole hen eggs afteradrinking watermedicationfor seven  
COnSeCutivedays   

Inthefirststudy，168adultbroilerswereglVenerythromycinthiocyanateintheirdrinkingwaterfbr3  
consecutive days．The treated water was changed every day but the water consumpt10n during  
treatmentwasnotmeasured．AssumlngthatthewaterconsumptlOnWaSSimi1arduringthetreatment  
periodandbefbretreatment，WherewaterconsumptlOnWaS235ml／chickenonaverage，thedosecould  
beestimatedtobe25mg／kg／day．Bloodandlungsamples（2－10birds／samplingtime）werecollected  
befbrethefirstadministrationandat：   

・ 30min，1h，2h，3h，4h，6h，8h，9hand24hondayland20fmedication  
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・30min，2h，3h，4h，6h，8h，9hand24honday30fmedication   
・ 3h，4h，6h．8h，9hand12haftertheendofmedication   

ThemicrobiologlCalmethod uslng Micrococcus Luteus as the sensitive organism was used to  
determineb】00dandlunglevels（LOD：0．02IU／mlofserum；0．2IU／gtissue）・Simi1arbutlowserum  
ValueWerenOtedduringthewholetreatmentperiod（0・03－0・2IU／ml，OnaVeage），althoughlarge  
variatlOnS Were Observed between broilers，．POSSibly due to diffbrenceslnindividualwater  
COnSumption．Higherpulmonary（0．5－1IU／g）thanserumlevelswereobservedduringthethreedays  
treatment，Withmaximumlevelsoccurring4－12hoursaftereachchangingofmedicatedwaterandan  
elimination time ofeight hours．In samples collected12hours aRer the end ofthe medication，  
Pulmonarylevelswerebelowthelimitofdetection・   

lnthesecondstudy，15adultbroilersreceivedonedoseoferythromycinthiocyanateeStimatedtobe  
25mg／kg／daybytheoralrouteintheirdrinkingwaterfbr3consecutivedayswiththetreatedwater  
changedevery24hours．At3，5，7andlOdaysaftertheendofthetreatment，thechickenswere  
slaughteredandliver，muSCIe，fhtandskintissueswerecollected．ThemicrobiologlCalmethodnoted  
abovewasused（LOD：0．2IU／gtissue）．Inallcasestheamountsoferythromycininchickentissues  
Werebelowthedetectionlimits3daysa氏ertheendofthetreatment．   

In the third study，40laying hens received the same treatment as the broilersin the previous  
experirnentforsevenconsecutivedays．Fiveeggswerecollectedat3，5and7daysduringtreatment・  
Erythromycinwasdeterminedinthewholeeggwiththemicrobiologicalmethod（LOD‥0・06pg／ml  
wholeegg）．ConcentrationlevelsofthedrugwerebelowthedetectionlimitssixdaysaRertheendof  
thetreatment．  

RESIDUEDEPLETIONSTUDIESINTARGETANIMALSANI）INHENS）EGGS   

Noradiolabelledstudywasper払rmed．ThefbuowlngneWOrlglnalresiduedepletionstudieswith  
unlabellederythromyclnWereperformedinpoultry：   

Table3：Residuesdepletionstudieswitherythromyclnintargetanimalsandeggs  

Species   Dose   Studynumber   
Chicken  20mg／kg／day   MPKノ5814／9812  

わr3days   MPK／Erythromycin／9957  

20mg／kg／day  MPK／5814／0301  

わr8days  

50mg／kg／day  MPKノ210Hl／014さ   

鉛r3days  

Laying  20mg／kg／day   M貯K／5g14／9908   

henS   わr3days   MPK侶rythromycin／9961  

20mg／kg／day．  MPKノ5814／0417   

ねr7days  

Turkey  20mg／kg／day  MPK／5814／0225   

fbr3days  

ThemaximureCOmmendedtherapeuticdoseis20／mgn’g／day・Therouteofadministration，thedose  

andthespecleSarethoseintendedfortherapeuticuse．Thesestudieswereperforrnedinaccordance  
with GLP and the EuropearlCommunityguidelines87／18佗EC and88／320／EEC，including all  
SuPplementspublisheduptothedayofthecorrespondingstudystart・   



ResidueDepIetionStudiesinChicken  

・Chickens treated fbr three consecutive days at the maximum recommended dose  

（MPK／5814／9812andMPK瓜rythromycin／9957）   

Aresiduestudywasperformedinordertoassessthedepletionoferythromycinanditsmetabolites（N－  
desmethylerythromycinA）inedibJetissuesofbroilerchickensa魚errepeatedadministration．Thetest  
PrOductwaserythromycinthiocyanate20％oralpowder．Thirtysixchickens（18malesand18ftmales  
Plus6extrabirdstoreplaceanythatmightbecomeillandnotmeetlngtheinclusioncriteriawere  
Selectedfbrthe7dayacclimatizationperiod）weretreatedbyoraladministrationof20mg／kg／dayof  
erythromycinfor3consecutivedays．Allbirdsbelongedtothesamestrain，TR551，andwerehealthy  
When they received the treatment．For the entire duration ofthe study，the experimentaJbroiler  
Chickens wereinpremises attemperature and hygrometry rangingfrom16－200C and46－76％，  
respectively．Animalswerekeptinindividualcagesanda）1animalswereexposedtoan alternatlng  

CyCle ofillumination（12hours oflightfo1lowed by12hours ofdarkness）．Animals received an  
individualdai1yrationofmaize，SOya，Sunflowerandwheatsupplementedwithvegetablesandhadfree  
accesstowater．TheyweighedO．9士0，lkgatthebeginnlngOfthetreatment．SixanimalsperSampling  

timewereslaughteredatlday，2days，3days，4daysand5daysaftertheendoftreatment．Individual  
edibletissuescol）ectedfromanimalswere：100gofpectoralmuscle，100gofliver，100gsampleof  
kidneysandlOOgoffatandskininnaturalproportions．  

AspecincHPLCmethodcoupledtoamassspeCtrOmeterdetectionsystem（LC／MS／MS）wassedto  

determine erythromycin A，B and C and N－desmethyl－erythromycin－Ain chicken tlSSueS．  
Antimicrobialactivitywasmeasuredbyamicrobiologicalplateassay．ErythromycinBandCwerenot  
detectedin allsamples，therefore only erythromycin A and N－desmethyl－erythromycin－A were  
reported．MeanconcentrationsoferythromycinAmeasuredbybothmethodswerebelowtheLODor  
theLOQforalltissuesatl，2，3，4and5daysa魚ertheendofthetreatment（LOQ：100LLg／gforal1  

edibletissuesandforbothmethods；LODsfortheLC／MS／MSmethodwere：25トLg／kgfbrkidney，30  
Llg／kgfbrliver，3Llg／kgformuscleand5Llg／kgforskin＋fht；theLODfbrthemicrobiologicalmethod  
WaS50LLg几gfbralltissues）．MeanconcentrationsofN－desmethyl－erythromycinAarepresentedin  

thefo1lowlngtable．   

Table4：Mean conceIltrations of N－desmethyl－erythromycin Ain edibIe tissues of broiler  

ehickensreceiving20mg／kg／dayfbr3days  

Slaughter   Muscle  Fat／skin  Liver  Kidney   
timea允er  仙釘kg）  仙g几g）  仙釘kg）  仙釘kg）  

theendor  
treatment  

1day   ＜LOD  ＜LOD  ＜LO（〕  ＜LOD  ＜LOD  ＜LOD  ＜LOD  ＜LOD   

2days  ＜LOD  ＜LOD  ＜LOD  ＜LOD   282＊  ＜LOD  ＜LOD  ＜LOD   

3days  ＜LOD  ＜LOD  ＜LOD  ＜LOD   163＊  ＜LOD  ＜LOD  ＜LOD   
Note：＊onevalue   

ResultsalsoshowthatonlysmallconcentrationsofN－desmethyトerythromycinAweremeasuredby  
HPLCinliverupto3daysinonlytwoindividualsamplesaftertheendofthetreatment．Fordays4  
and5，COnCentrationsofthemetabolitewereundertheLOD．Becausethedepletionrateoftheresidue  

WaS Very rapidin alledible tissues，it was not possible to provide any correlation between both  
methodsinbroilerchickens．   

FollowlngtheselectionofErythromycinAastheresiduemarkerinedibletissuesofbroilerchickens，  
thefo11owlngadditionalresiduedepletionstudieswereperformedinthebroilerchickenswithdi脆rent  
doses．  
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・Chickens treated fbr eight consecutive days at the maximum recommended dose  
（MpKノ5814／0301）   

Thirb，Sixbroilerchickens（18males and18ftmalesplus6extrabirdsto repIace anythatmight  
becomeillandnotmeettheinclusioncriteria）wereselectedfortheacclimatizationperiod（10days）  
beforethebeginnlngOfthetreatment・TheanimaIshadanapproximateageof8weeksatstartof  
treatment and a mean weight of1794g（1423－2154g）．They were fbd ad］ibitumwith a pelleted  
COnCentraterationandhadfreeaccesstowater．Chickensweretreatedbyoraladministrationof20％  
erythromycinAthiocyanateviadrinkingwaterat20mg／kg／dayoferythromycinfor8consecutive  
days．Sixanimalspersamplingtimewereslaughteredat12hours，l，2，3and4daysaaerthelast  
administration．Individualedible tissues were collected丘om animals asfo1lows：400g sample of  
breasuJegmusc）e，entireliver，bothkidneysand200gsampleoffatandskininnaturalproportions．   

The concentrations ofresiduesin edibletissuewere analyzed withthe sameLC／MS／MS validated  
methodastheabovereportedstudy．MeanconcentrationsoferythromycinAwerebelowtheLODor  
the LOQfor a11tissues at12hours，1，2，3，and4a魚er the end ofthe treatment．The study  
demonstratedthat，Whateverthedurationofadministration，the20mg／kgb．w．doseoferythromycin，  
1eadstoconcentrationsofresiduesinedibletissuesbelowthelimitofquantincation．  

・Chickens treated fbr 茄ve consecutive days at two and one－half times the maximum  
recommendeddose（MPK／210Hl／0148）   

Atotalof36broilerchickens（18malesand18ftmalesplus6extrabirdstoreplaceanymightbecome  
illandnotmeettheinclusioncriteria）wereselectedfbrtheacclimatizationperiod（10days）beforethe  
beginningofthetreatment．Thestudywasperfbrmedwithadoseof50mg／kgbodyweight．Thetest  
productwasapowdercontaining5．5％erythromycinthiocyanate．Theanimalshadanapproximateage  
Of6weeksatstartoftreatmentandaweighed800－1000g．Theywerefヒdadlibitumwithacommercial  
fbedandhadfreeaccesstowater．Chickensweretreatedbyoraladministrationviadrinkingwaterfbr  
nveconsecutivedays．SixanimalspersamplingtlmeWereSIaughteredat6h，10h，24h，2，5and7days  
a氏erthe endoftreatment．Individualedibletissues collected斤om animals were：200gofmuscle，  
entireliver，bothkidneysand40gofねtandskininnaturalproportions．ErythromycinAwasassayed  
withthesamevalidatedLC／MS／MSmethodasinthetwopreviousstudies．Theresultsarepresentedin  
Table5．   

Table5：MearlCOnCentrations ofEJ7thromycin AirledibJe tissues ofehickens treatedwith  
50mg此g／dayfbr5days  

Samplingtlmea氏er   Muscle   Fa〟skin   Liver   Kidney   

theendoftreatment  仙g／kg）   （いg几g）   仙釘kg）   （ドg几g）   

（hours）  

6   133土1（；   131士35   3220士2080   308土170   

10   ＜LOO   ＜LO（）   1760士2840   185士79   

24   ＜LOD   ＜LOq   631士393   ＜LOD   

Note：＜LOQ：belowthequant浦cationlimit（100llg／gforalledibletissues）i  
＜LOD：belowthedetectionIimit（25匹g／kgforkidney，30トLg／kgfbrliver，3トLg／kgformuscleand5トIg  
几gforskin＋fht）．   

Concentrations oferythromycln Were meaSurablein alltissues at six hours after the end ofthe  
treatmentbutonlyin1iverandkidneyattenhoursa負ertheendofthetreatment（theconcentrationsin  
muscleandfauskinwerelessthantheLOQ）．Residuesatonedayaftertheendoftreatmentwereonly  
foundin1iver；COnCentrationsiOthertissueswerebelowtheLODorLOQ・Atday20rfurthertimes  
post－treatment，COn9entrationslnalltissueswerebelowtheLOQortheLOD・Thestudydemonstrates  

thattheadministratlOnOfdoseshigherthantherecommendedduringconsecutivedaysdoesnotresult  
inaccumulationofresidues．  
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ResidueI）epletionStudiesinLayimgHens  

● Laying hens treated fbr three consecutive days at the maximum recommended dose  
（MPK／5814／9908andMPK／erythromycin／9961）   

Aresiduestudywasperformedineggsfromlayinghensthatreceivedarepeatedadministrationfbr  
threedays・Atotalof401ayinghenswereselectedfortheacclimatizationperiod（14days）beforethe  
beginnIngOfthetreatment，30wereselectedfortreatmentaccordingtoindividualeggproduction．  
Fromthese，251ayinghenswereselectedfbrsampling，keeping5animalstoreplaceanythatmight  
becomeill・Allbirdsbelongedtothesamestrainandwerehealthywhentheyreceivedthetreatment；  

noanimalhadreceivedanytreatmenttendaysbeforethebeginnlngOfthestudy・Thelayinghenswere  
treatedbyoraladministrationof20mg／kg／dayoferythromycinthiocyanate20％oralpowder・The  
layinghensweighed2・1±0・2kgandwereapproximately8monthsatthebeginnlngOfthetreatment．  
Theywereftdadlibitumwithacommercialfbedandhadfreeaccesstowater・Al1eggsproducedwere  

COllecteddailyduringthetreatmentandtendaysaftertheendofthetreatment・Theproductionranged  
from19－26eggsperdayand13－17eggsperlayinghenoverthe16－dayexperimentalperiod・ControI  
SamPleswereco11ectedthreedaysbefbrethebeginnlngOfthetreatmentperiod・Thetotalantimicrobial  
activityofresidueswasalsodeterminedwiththemicrobiologicalplateassay．Testsampleswerea  
mixtureofalbumenandyolkofeacheggateachtimepoint・OnlyErythromycinAandN－desmethyl－  
erythromycin－Aweredetected・Resultsarereportedinthefo1lowlngtable・   

Tab】e6：MeanconcentrationsoferythromyeinAandN－desmethyl－erythromyeinAineggsof  
layinghenstreatedwith20mg几g／dayfor3days  

Samplingtlme   Meanconcentration  Mean   RatioHPLC／   RatioHPLC／  

erythromycinA   concentrationN－  microbiologlCal  microbiologlCal  

（け釘kg）  desmethyl－   methodfor   methodfor  

erythromycinA   desmethyl－  
仙g／kg）   erythromycinA  

HpLC   Micro  

Beginning of 

treatment  

DayO   109士nc  194士nc   ＜LOD   0．56  

Dayl   78土12  158±76   ＜LOD   0．46   

Day2   83土24  198土76   ＜LOD   0．33   

Endoftreatment  

1dayposttreatment   57土6  221±80   97士nc   0．23   

2dayposttreatment   71土6  207土59   120土nc   0．25   0．76  

3dayposttreatment  54士nc  118土21   69士nc   

4dayposttreatment  ＜LO（〕  ＜LOD   64士nc   

5dayposttreatment  ＜LO（）   ＜LOD   ＜LOD   

Mean  0．33   0．76   

Note：＜LOD：belowthelimitofdetection（0・92Llg／kgfbrtheHPLCmethodand50Llg／kgfbrthe  
microbiologicalmethod）；＜LOQ‥belowthelimitofquantification（50LLg／kgfortheHPLCmethodand  
lOOllg／kgfbrthemicrobiologicalmethod）；nC：nOnCalculated   

ErythromycinAcouldonlybequantifiedin25％ofeggsatdayland12・5％oftheeggsatday2・  
ConcentrationsoferythromycinAa氏ertheendofthetreatmentmeasuredbyLC／MS／MSwerenear  

theLOQofthemethod（50Llg／kg）・N－desmethyl－erythromycinAhadhighconcentrationsbutithasa  
Verylowantimicrobialactivity・BothcompoundswerebelowtheLOQ（50トg／kg）sixdaysafterthe  

endoftreatment・ErythromycinAwasidenti頁edasthemarkerresiduefbreggs．  
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・Laying hens treatedfor seven consecutive days at the maximum recommended dose  
（MpKノ5814／0417）   

ResiduesineggsfromlayinghenswereanalyzedaRerrepeatedadministrationforsevendays・The  
hensweighedl．6土0．16kgandwereapproximately23weeks atthebeginnlngOfthetreatment・  
Twentylayinghensweretreatedbyoraladministrationof20mg／kg／dayoferythromycinthiocyanate  
20％oralpowder．Allbirds belongedtothesame strain andwerehealthywhenthey receivedthe  
treatmentafteranacclimatizationperiodof21days．Thelayinghenswerefbdadlibilumwithwheat  
andapelletedconcentratedrationandhadfieeaccesstowater・Eggswereco11ecteddai1yt）eginnlng  
nve days beforethe startofthe treatment，during the treatment and unti128days a允erthelast  
treatment・TeneggsperdaywererandomlyselectedforsamplingateachtimepolntCOming丘omthe  
firsttenhenshavingregularlylaidoneeggperdayandthroughoutallstudy．Sampleswereamixture  
Ofalbumenandyolkofeacheggselectedateachtimepoint．OnlyerythromycinAwasmeasuredin  
eggswiththeLC／MS／MSmethodusedintheabovestudies．TheresultsarepresentedinTable7．   

TabJe7：Mean concentrations of erythromycin Ain eggs oflaylng hens treatedwith20  
mg／kg／dayR）rSeVendays．  

Samplingtlme   Meanconcentration   
仙釘kg）   

BeginnlngOftreatment  
Dayl   ＜LOD   

Day2   ＜LOq   
Day3   ＜LO（〕   

Day4   72士11．1   

Day5   135土nC   

Day（i   59土7．1   

Day7   68士18．3   

Endoftreatment  
1dayposttreatment   59土0．7   

2－8daysposttreatment   ＜LO（）   

9－21daysposttreatment   ＜LOD  

Note：＜LOD：belowthelimitofdetection（0．9トL釘kg）；  
＜LOQ：belowthelimitofquantification（50Llg／kg）；  

nc：nOtCalculated   

Erythromycln COuld be quantified onlylday a魚erthe end ofthe treatment．A氏erthis time，the  
concentrationsoftheresiduesyerebelowtheLOQ（50pg／kg）・hestudydemonstratedthat，Whatever  

thedurationoftheadministratlOn，theadministrationof20mg／kgb．w．／dayresultsinconcentrationsof  
erythromyclnineggsnohigherthatthose■foundwithftwerdaysofadministration．   

Residuel）epletionStudiesinTurkeys  

・Treatmentforthreeconsecutivedaysatthemaximumrecommendeddose（MP／5814／0225）   

Thinyfour white turkeys were treated by oraladministration of20mg／kg／day oferythromycin  
thiocyanate20％oralpowderviadrinkingwaterfor3consecutivedays・A11animalsbelongedtothe  
SameStrainandwerehealthywhentheyreceivedthetreatment．Animalsreceivedadailyrationof  
COmmerCialconcentratedfbedandhad丘eeaccesstowater．Theyweighed2289士309gatthebeginning  
Ofthetreatment．Turkeyswereselectedfbrtheacclimatizationperiod（14days）beforethebeginning  
Ofthetreatment．SixanimalspersamplingtlmeWereCOllectedat3，4，5，6and8daysaftertreatment  
（1，2，3，4and6daysafterthelastdose），4birdsusedascontroIsweresampledatsixdaysa負erthe  
endofthetreatment．Individualedibletissuesco11ectedn・Omanimalswere：Wholeliver，bothkidneys，  
400gofpectoralmuscle，andapproximately20－50goffat＋skininnaturalproportions・TheLC／MS／MS  
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