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1DENTITY  

Chemicalnames  1nternationaIUrlionPureandAppliedChemisttY（lUPAC）name：  
6－（4－dimethylamino－3－hydl－OXy－6－methyl，tetrahydropyran－2－yl）oxy－14－ethyI－  
7，12，13－trihydroxy－4－（5－hydroxy－4－methoxy－4，6」dimethyトtetrahydropyran－2－  
yl）oxy－3，5，7，9，‖，13－hexamethyl－1－OXaCyClotetradecane－2，10－dione）  

C．A．S．number  l14－07－8   

Synonymsandabbreviations  

Mixtureofmacrolideantibiotics，themaincomponent（erythl－OmyCirlA）being  
（3R，4S，5S，6R，7R，9R，11R，12R，13S，14R）－4－［（2，6－dideoxy－3－C－methyI－3－  
OTmethyl－α－L－ribo－hexopyranosyl）oxy］－14－ethyl－7，12，13－trihydroxy－  
3，5，7，9，11，13－hexamethyl－6－［3，4，6－trideoxy－3dimethy］amino－β－D－りノloL  
hexopyranosyl）－OXy】oxacycIotetradecane－2，10－dione   

Structural formula See next page. 

Mo）ecu］arformula C37H67NO13  
Molecu）arweight ErythromycinA：Mz＝734；EtYthromycinB＝Mz＝718；  

ErythromycinCニMz＝720  

0THERINFORMATIONONII）ENTTTYANDPROPERTIES   

Appearanee  WhiteorslightJyyellowpowderorcolorlessorslightlyye‖owcrystaIs   

Degreeofpurity ErythromycinB≦5・0％  
ErythromycinC≦5．0％  

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

Qualitativecompositionofimpurities  
N－demethyトerythromycinA，anhydroerythromycinA，erythromycinAenoJ  
ether，PSeudoerythromycinAenolether，erythromycinE，erythromycinF・   

Descriptionofphysicalproperties  
SlightlyhygroscopIC，Slightlysolubleinwaterbutlesssolubleathigher  
temperatureS，什eelysolubleinalcohol，SOlubleinmethanoL，SenSitiveto  
light・   



Threeerythromyc）nSareprOducedduringfbrmentation．ErythromycinAandBcontainthesamesugar  
moieties，desoxamine and cJadinose（3－0－methylmycarose）．They difftrin position120fthe  
aglycone，erytrOnOlide，A havingahydroxylgroup．Erythromycin C contains desoxamine and the  
Sameaglyconepresentin A，butdifftrsby thepresenceofmycaroseinsteadofcladinose（Merck  
Index）．TheprincipalproductiserythromycinAwithsmallproportionsofBandC・  

INTRODUCTION   

ErythromyclnWaS且rstreviewedbytheCommitteein1968．NoADIwasestablishedbutacceptable  
Ievelsofresiduesweredefinedinmi1k（0－0．04mg／m）），meatand eggs（0－0．3mg／kg）（FAO／WHO，  
1969）．   

Pharmacokinetic and metabolic studiesin experimentalanima）s，target animals and humans were  
evaluated，includingorlglnalstudiesincalvesandchickenandthreenewnonradiolabe11edresidue  
depletionstudiesinchickens，tWOinlayinghensandoneinturkeysandthedescnptlOnandva）idation  
Oftheanalyticalmethodsused．   

Condition50fuse  

General   

Erythromycln，amaCrOlideantibioticisefftctiveinvilroagainstルかc甲J∬ma，GrampositiveCoci，  
Neisseria，SOmeStrainsofHaemqphi［us，Con／nebacterium，Listeria，Pasteure］［amuEoci血，Brucel［a，  
and77・甲OnemeS．Proteus，PseudomonasandEColiarerelativelyresistanttothedrug・Inveterinary  
medicine，thiscompoundisusedforthetreatmentofclinicaIandsubclinicalmastitisinlactatlngCOWS，  
fbrthetreatmentofinfectiousdiseasesduetoerythromycinsetlSitivebacteria（Cattle，Sheep，Swine，  
poultry）andforthetreatmentofchronicdiseasesduetomycoplasmainpoultry（EMEA，2000）・In  
Europe，forbroiIerchickens andlayinghens，themosto免enrecommended dose（aserythromycin  
base）is20mgn（g／day．UsesanddoserangesarepresentedinTabIel．  
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TabIel：FormuJationanddoserangesoferythromycin  

Fomulation   Country   Dosage   
Erythromycinthiocyanate   Belgium   20mg／kg／dayfbr5days   

Oralpowder   France   

5gper100g   Gemany  
Netherlands  20mg／kg／dayfbr5to7days  

Intemational  5goferythromyclnin1001iterofdrinking  
zone＊   Waterfbr3to5days   

Erythromycinthiocyanate   Greece   Curativetreatment：   

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

1－2gofproduct／1iterofdrinkingwater   

Erythromycinthiocyanate   France   20mg／kg／dayfor3days  

Oralpowder  Algeria   10goferythromycln／1001iterofdrinking   
10gperlOOg  Waterfbr3to6days   

Erythromycinthiocyanate  Irelandand  25．5mg／kg／day   
Oral powder UnitedKingdom  払rlto5days   

16．5gperlOOg  
Erythromycinthiocyanate   France   20mg／kg／dayfor3days  

Oral powder Greece   50mg／kg／dayfor3days  

20gperlOOg  Spain   130mgerythromycln／）iterofdrinkingwater  

OrO．65gerythromycin／literofwater  
ForCRD：treatmentfor5days．  
Forinftctiouscorizaandsinusitis：  

treatment for 7 days 
International  20goferythromyclnin2001iter  

zone＊   （prevention）orlOOliter（treatment）of  

drinkingwaterfbr3to5days  
International  5goferythromyclnPerliterofdrinking  

zone＊   Waterforlto5days   

ErythromycinPhosphate   lrelandand  25．5mg／kg／dayforlto5days   
Oral powder UnitedKingdom   

29．6gperlOOg  
＊CountriesotherthantheEuropeanUnionandUnitedStates  

PHARMACOK）NETICANI）METABOLICSTUDTES   

Absorption   

Erythromycin baseis destroyed by gastric acid，eXCePtifadministeredwith a protective enteric  
COatlng．Acidic media degrades erythromycln rapidly to fbrm derivateswithlittle antimicrobial  
activity．Erythromycin stearateis more stable，howeverin vitro studies have demonstrated that  
Prythromycin stearate dissoIvesin gastric acid，retains only2％antibiotic activityandis rapidly  

destroyed（DiSanto and Chodos，1981；Peritiet al，，1989；Martindale，1989）．The major site of  
absorptlOninrat，dogsandhumansisthesmallintestine．Erythromyclnisonlyslightlyabsorbedfrom  
thestomach．Inman，absorptionoccursmainlyintheduodenum（Andersonetal．，1959；Huber，1977）．   

Humans   

In humans，erythromyclnis rather slowly absorbed after oraladministration．Peak serum  
COnCentrationsoccurlto6．3hours a魚erdosingandvary魚■Om O．1to4．8pg／ml，dependingonthe  

fomlulation，andthecoatlngOferythromyclnadministered．Theoralabsorpt10nislessthan50％and  
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erythromycinisdegradedbygastricacid．Itisabsorbedinthesmal］intestineaserythromycinbase  
（DiSantoandChodos，1981；GriffithandBlack，1970；Burrows，1980）．   

Theoralbioavailabilityofunprotectederythromycinbaseandsalbislessthan50％ofthedose．Food  
reducestheabsorptionoferythromycin（GriffithandB）ack，1970；Bumws，1980）．Wi】sonandVan  
Boxtel（1978）observedthaterythromycinpropionateandstearatewerebetterabsorbedbeforerather  
thana氏erbreakfast．  

Laboratorvanima）s   

In）aboratoryanimals，eけthromycinisrathers】owlyabsorbeda氏eroraladministrationin）aboratory  
animals（except rats）．Oraladministration ofpropionylerythromycin（25m釘kg）in rats did not  
PrOducehighpeakserumCOnCentrations（＜0．1匹m／ml）．However，themaximumserumCOnCentration  
WaS reaChed rapidIy（1hour a銃er administration）．At the end of six hours fbllowing oral  

administration，Onlyatraceofantibioticactivitywasfoundinratserum（Andersonetal．，1959）．   

Calves   

In calves，2hours aftera slng】eintramusculartreatment of5mgerythromycirJkg b．w．，the mean  
highestc？nCentrationinplasヮa（0・652pg／ml）wasreached・Twelvehoursaftertreatment，the  

COnCentrat10nOferythromycinlnSerumWaSaboutO．22pg／ml，Afterrepeatedintramusculartreatments  
Of5mgerythromycin＾gbw／dayfor5days，nOaCCumu］ationphenomenonwasobserved（ReportPK  
5251佗－00）．   

Chickens   

Inchickens，30minutesafterthebeginningofarepeatedadministrationoferythromycinviadrinking  
Wateratadoseof25，000IU／kgb．wJdayfor3days（approximately27m釘kgb．w．），theaverageserum  
levelsrangedfromO・11toO・22pg／ml・ARerthelastadministration，Serumlevelsdeclinedto  

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

Distribution   

PJ那椚αクrOJei〝∂i〝dJ智  

Inhumans，erythromCinishighlyboundtoplasmaproteins・Theextentofproteinbindingis＞74％in  
Vitro and＞90％invtvo（Wilsonand VanBoxtel，1978）．Erythromycin undergoes arelativelylow  

extentofbindingtobovineserumprOteins（37－43％）（BaggotandGingerich，1976）・   

〟混pr（フJef〝鋸〃d〝g   

Studiesshowthatantibioticsareboundonlytoaminorextenttomilkproteins．However，theunbound  
fractionoferythromycinmaybedecreasedbecauseitmaybeboundtomi1kcasein．Erythromycinis  
Q5％boundtodryuddersecretionandtodryuddertissuehomogenates（Ziv，1980）．   

ぶヲr〟mねveJ∫   

According to Wilsonand Van Boxtel（1978），doselevels of250mg oferythromycinbase or  

erythromycinstearateinadults producesimiIar peakserum COnCentrations（0．4pg／ml）within2－4  
hoursa氏eroraladministration．Incattle，afterintramuscularadministrationoferythromycinincattle，  
peak serum COnCentrations are maintainedforseveralhoursandthen declineslowly・The12－hour  

levelsareabout25％ofpeakconcentration（Burrows，1980）．  

1■ 1一   
■  



The elimination half－1ife（Tv，）oferythromycinfbllowingintravenousirLiectionofasingle dosein  
difftrentspeciesisshowninTab】e2．   

Table2：EliminationhaIfllifeoferythromycinlollowingintravenousinjeetion  

Species   Dose   Tシ；   Reftrences   

Cow   12．5mg／kg  3．1（；土0．44hours  BaggotandGingerich，1976   

Dog  lhour   Bu汀OWS，1980   

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

m∫〟ed∫／rf占〃′わ〝   

AnimaIstudiesindicatethaterythromyciniswe11distributedinthebodyandtissuelevels（e．g．Iiver，  
SPleen，kidneys，andlungs）aregenera11yhigherthanserumlevelsandpersistlonger（WilsonandVan  
Boxtel，1978）．   

Humans   

Inhumans，erythromyclnisdistributedtovarioustissuesandnuids．AboutlO％oferythromyclnis  
estimatedtocrpsstheplacentaandfttalbloodleveIsarenohigherthan10％（usuallycloserto2％）of  
those presentln nOrmalcirculation．An estimated O．1％ofadaily dose appearsin breast miIkin  
pregnantwomen（WilsonandVanBoxtel，1978）．   

塾些   

InratsglVenlOOmgerythromycinbaseperkgbwora11y，erythromyclnisconcentratedintheliver，  
Sub maxi11ary glands，SPleen，adrenals，lungs and kidneys two hours after administration．Large  
amountsarealsofoundinthethymus，Skin，muSCle，reprOductiveorgansandheart（Leeetal．，1953），  

TwentyhoursaReranintravenoustreatmentoflOmgerythromycin（N－methyト14c－erythromycin，8  
PCi）torats，about37－43％oftheadministereddoseisrecoveredintheintestinaltractplusftces，27．2  
－36．1％inthe urine，and21－29％intheexpired air．Itis rapidly metabolizedintheliver，mainly  
through ademethylationprocess，andexcretedinthe biIeasdes－N－methyl－erythromycin，them句Or  
metabolite，PreSentOnlyinthebileandintheintestinalcontentsofrats．TheisotopICmethylgrouplS  
eliminatedintheexpiredairasCO2（Leeetal－，1953）   

Cattle   

Afterintravenousadministration，erythromyclniswidelydistributedincows，Theapparentvolumeof  
distribution（Vd）isO・81iter／kg・Tissuecopcentrationsarehigherthanserumconcentrationsand  

erythromycinconcentrationsinmilkoflactatlnCWS（thedose魚■aCtionrecoveredinmilkis3・8％・At  
6hours，theperCentOfthedoseoferythromyclnlnthecentralandtissuecompartmentswere6and  
19％，reSpeCtively，with75％ofthe doseeliminated（Wilson and Van BoxteI，1978；Ziv，1980a）・  
Comparedtoadultcows，alargerapparentvolumeofdistributionandahigherbodyclearancerate  
Weredeterminedincalves（Burrows，1980）．   

Inlactatlng COWS，erythromycln WaS We11distributedin the body and mean erythromycln  
CnCentrationsinrenalcortex， 

． 

Observedintheliver（NouwsandZiv，1979）．   

Five hours afterintramuscular administration oferythromycinanhydrate（8．3mg／kg bw）in cows，  
renal，muSCleandliverconcentrationswereO．11toO．92I⊥g／g，Withthehighestvaluesintheliver．Ata  
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doseof9mg／kg，COnCentrationswerelessthanO．03toO．06pg／g；67hoursaRerintramuscuJarirtjection  
Oferythromycinbase，therenaJcortexconcentrationwasO．1トIg／gfo1lowingadoseof17．5mg／kg  
（NouwsandZiv，1979）．   

Metabolism   

ThemetaboIismoferythromycinhasbeenstudiedindifftrentanimalspeciesandinhumans．（Leeet  
al，1956a；Leeetal，1956b；WilsonandVanBoxtel，1978；Pineauetel．，1990；Tsubakiandlchikawa，  
1985）．Thesestudiesshowthaterythromycinisrapidlymetabolizedintheliver，mainlythroughanN－  
demethylation processin both rats and dogs andin thelivermicrosomalsystem of rabbits．  
CollectiveIy，thesestudiesstronglysuggestthatthemetaboIismoferythromycinbyN－demethylation  
OCCurSin a＝species tested・Des－N－methyl－erythromyclnis the m年】Or metabolite and the only  
microbiologically active metabolite of erythromycin．However，the antimicrobia】activityis  
PreSumably］owandtheonlyformoferythromycinknowntobeactiveinvivoisthe丘eebase．Itis  
excretedinthebiIeandeliminatedthroughthefheces．OnlyerythromyclnWaSfbundintheliverand  
theabsenceofdes－N－methyl－erythromyclnindicatesthatitisexcretedinthebileimmediateIyaRer  
erythromycindemethylation．Itisabsorbedfromtheintestinaltractbuttheveryminuteamountofdes－  
N－methyl－erythromyctnavaiIabIeinthebodymayexplainitsabsencefromurine．   

ThehepaticcytochromeP－450isozymesthatcataJyseerythromycindemethylationinratarehighly  
Simi1artotheformoflivercytochromeP－450presentinrabbit，hamster，gerbilandmouseandthis  
mayalsoextendtohumanssincehumanlivercontainsaproteinequlValenttotheratcytochromeP－  
450．Similarly，ahighdegreeofsimi1aritywasfoundbetweentheovinecytochromeP－450invoIvedin  
N－demethylationoferythromyclnandtheformisolatedinrabbits，ThissuggeststhatanequLValent  
fbrm oftheselivercytochrome P－450isozymes，withsimilarcatalytlC aCtivities，is presentinthe  
SPeCiestested．IncattleaformofcytochromeP－450isozymeexhibitingahighcatalyticactivityforN－  
demethylation wasfound；thisactivitywas notmeasured fbrerythromycin butforothersubstrates  
havingaN－methylgroupstructure．   

Excretion  

尺e〃αJeズCrgJfo〃   

Inhumans，theportionofanerythromycindoseexcretedintheurinevaries丘omO．02to20％andthe  
eliminationhalトIivemaybeprolongedinrenaldisease．However，eXCeptCOmPleterena］failure，renal  
impairment has only a minorimpact on the pharTnaCOkinetics oferythromycin（Wilson and Van  
Boxtel，197g）．   

UrinaryexcretionoferythromycmaccountsforapproximatelylO％ofanadministeredoralorlMdose  
（Burrows，1980）．Twentyhoursafteradministrationofisotopicerythromycininrats，27to36％ofthe  
radioactivitywasrecoveredintheurine（Leeeta）．，1956a）．   

fbgcαJ助creJわ〃   

Inhumans，15％ofanadministereddosewasexcretedinthebile（GrimthandBlack，1970）．   

Inrats，erythromyclnanditsmetabolitesareexcretedmainlybywayofbile，butinpart，alsobydirect  
P警Sa苧ethroughtheintestinalwa”（BaggotandGingerich，1976）・Twohoursfo1lowingintravenous  

lrリeCtlOnOfisotopic 
． 

recoveredintheintestinaltractplusfaeces（Leeetal．1956a）．Anenterohepaticrecirculationmayalso  
COntributetothehighconcentrationsoferythromycininfhecalsamples（Krobothetal．，1982）．  

「’‾‾‾ナー  ー■■ ∵ヽL コ   



Pharmacokinetiestudiesinea】vesandpouLtry   

Calves   

A1988study（ReportPK5251佗－00）wasperfbrmedincalvestodetermine：   
● ThepharmCOkineticsandbioavailabilityoferythrocin（erythromycinthiocyanate）irjectabIe  

fbllowtngslngleandmultipleIMadministrations   
・ PulmonarylevelsafteraslnglelMadministrationoferythromycln   
・ ResiduesoferythromyclnintissuesaftermultipleIMadministrationofirtjectableerythrocin  

Erythromycin concentrations were assayed by a microbiological method on agar medium using 
MicrococcusLuteusasthesensitiveorganism（LOD：0．02IU／mlinserum；0．16IU／gina11tissues）．   

EtYthromycln WaS administered as aslngleintravenouslrUeCtion to nvecalves at a dose of5mg  
erythromycinactivity／kg．Thestudydemonstratedalargeapparentvolumeofdistribution（Vdarea，Or  
Vdβ1．951／kg），aShortmeanresidencetime（MRT2．36h）andanefficientabilityoftheorganismto  
eOethedrug（ClO・771／kg／h）・AsasecondePerimentinthesameassay，aSingleintramuscular  
lrリeCtlOn Of a dose of5mg erythromycln aCtlVity／kg was administered to seven calves・Good  
bioavai）abilitywasobserved（F95％），Comparedtotheintravenousroute，theeliminationhalflliftand  
VOlumeofdistributionwasapparentlylnCreaSed．This could be relatedtoaslow－rateOfabsorptlOn  
fromtheirtiectionsite．   

Inanotherstudy，threecatvesreceivednveconsecutiveintramuscularlrUeCtionsintheneckorgluteal  
muscIeatadoseof5mg／kgat24－hintervals．Noaccumulationwasobserved．Thepeakconcentrations  
Observedaftereach両ectionweresimilartotheCm。XValuesobtaineda允eraslngleirtjection．   

In athird study，ten Calvesreceivedaslngleintramuscu】arll刃eCtionintheneckorintothegluteal  
musclealternativelyatadoseof5mg／kgerythromycinduring斤vedays・Druglevelsinlungswere  
alwayshigherthaninserum．Thesedataareconsistentwiththewell－knownhighertissuethanserum  

COnCentrationsoferythromycln．   

Inthefburthstudy，tenCalvesreceivedaslngleintramuscularlrtJeCtionintheneckorintothegluteal  
musclealternativelyatadoseof5mg／kgerythromycinduring石vedays．Liver，kidney，muSClenon－  
11t）eCtionsites，thelastthreeiruectionsitesandfattissueswerecollectedatdifftrentwithdrawaItimes  
afterthelastlrリeCtion．FivedaysaftertheIastlrUeCtion，thetissueswere什eeofantibiotic residues  
exceptsomelqeCtionsites．Sevendaysaftertheendofthetreatment，al1tissues，1nCludinglrリeCtion  
Siteswerenegative．Onecalfslaughteredtendaysa魚erthelastlqeCtionconf汀medtheseresults．   

PoultⅣ   

Astudy（ReportPK8400／E－00）wasperfbrmedinpoultrytodetermine＝   
l・Pulmonary and bloodlevels oferythromycin a魚er a drinking water medicationfor three  

COnSeCutivedays   
・ Residues oferythromyclnin chicken tissues a氏er administration by oralroutein drinking  

Waterfbrthreeconsecutivedays   
・ Residues oferythromyc］nin whole hen eggs a魚er a drinking water medicationfor seven  

COnSeCutivedays   

Inthefirststudy，168adultbroilerswereglVenerythromycinthiocyanateintheirdrinkingwaterfor3  
COnSeCutive days．The treated water was changed every day but the water consumpt10n during  
treatmentwasnotmeasured．AssumlngthatthewaterconsumptlOnWaSSimi1arduringthetreatment  
periodandbeforetreatment，WherewaterconsumptlOnWaS235ml／chickenonaverage，thedosecouId  
beestimatedtobe25mg／kg／day．Bloodandlungsamples（2－10birds／samplingtime）werecollected  
beforethe頁rstadministrationandat：   

・ 30min，1h，2h，3h，4h，6h，8h，9hand24hondayland20fmedication  
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・ 30min，2h，3h，4h，6h，8h，9hand24honday30fmedication   
・ 3h，4h，6h．8h，9hand12haRertheendofmedication   

The microbiologICalmethod usingル弟crococcus Luleus as the sensitive organism was used to  
determinebloodandlunglevels（LOD：0．02IU／m）ofserum；0．2IU／gtissue）．Simi1arbutlowserum  
ValueWerenOtedduringthewholetreatmentperiod（0・03－0・2IU／ml，OnaVeage），althoughlarge  
VariatlOnS Were Observed between broilers，POSSibly due to di飴renceslnindividualwater  
COnSumption．Higherpulmonary（0．5－11U／g）thanserumlevelswereobservedduringthethreedays  
treatment，withmaximumlevelsoccurring4－12hoursa氏ereachchangingofmedicatedwaterandan  
elimination time ofeight hours．In samples collected12hours aRer the end ofthe medication，  
pulmonarylevelswerebelowtheJimitofdetection．   

Inthesecondstudy，15adultbroilersreceivedonedoseoferythromycinthiocyanateestimatedtobe  
25mg／kg／daybytheoralrouteintheirdrinkingwaterfbr3consecutivedayswiththetreatedwater  
Changedevery24hours．At3，5，7andlO daysaftertheendofthetreatment，thechickenswere  
Slaughteredandliver，muSCle，fatandskintissueswerecollected．ThemicrobiologlCalmethodnoted  
abovewasused（LOD：0．2IU／gtissue）．InalIcasestheamountsoferythromycininchickentissues  
Werebelowthedetectionlimits3daysaAertheendofthetreatment．   

In the third study，40laylng hens received the same treatment as the broilersin the previous  
experimentfbrsevenconsecutivedays．Fiveeggswerecollectedat3，5and7daysduringtreatment．  
Erythromycinwasdeterminedinthewholeeggwiththemicrobiologicalmethod（LOD：0．06pg／ml  
Wholeegg）．ConcentrationlevelsofthedrugWerebelowthedetectionIimitssixdaysaRertheendof  
thetreatment．．  

RESIDUEDEPLET10NSTUDIESINTARGETANIMALSANDINHENS，EGGS   

Noradiolabelledstudy wasperformed，Thefo11owlngneWOr】glnaIresidue depletionstudieswith  
unlabellederythromyclnWereperformedinpoultry：   

TabJe3：ResiduesdepIetionstudieswitherythromycinintargetanimaIsandeggs  

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

for 3 days MPKノErythromycinJ9957  

20mg／kg／day  MpK／5g14／030l  

br8days  
50mg／kg／day  MPKノ210Hl／0148   

br3days  
Laying  20mg／kg／day   MPK／5814／990g   

hens   br3days   MPKmrythromycin／996l  
20mg／kg／day  MpKノ5814／0417   

br7days  
Turkey  20mg／kg／day  MpK／5814／0225   

払r3days  

ThemaximulreCOmmendedtherapeuticdoseis20／mg／kg／day・Therouteofadministration，thedose  
andthespecleSarethoseintendedfortherapeuticuse．Thesestudieswereperformedinaccordance  
with GLP and the EuropeanCommunity guidelines87／18佗EC and88／320偲EC，including a11  
Supplementspublisheduptothedayofthecorrespondingstudystart．   



ResidueI）epIetionStudiesinChicken  

・Chickens treated fbr three consecutive days at the maximum recommended dose  
（MPKノ5814／9812andMPK／Erythromycin／9957）   

Aresiduestudywasperfbrmedinordertoassessthedepletionoferythromycinanditsmetabolites（N－  
desmethylerythromycinA）inedibletissuesofbroilerchickensa魚errepeatedadministration．Thetest  
PrOductwaserythromycinthiocyanate20％ora）powder．Thirtysixchickens（18malesand18ftmales  
Plus6extrabirdstoreplaceanythatmightbecomeillandnotmeetlngtheinclusioncriteriawere  

Selectedfbrthe7dayacclimatizationperiod）weretreatedbyoraladministrationof20mg／kg／dayof  
erythromycinfor3consecutivedays－A）lbirdsbelongedtothesamestrain，TR551，andwerehealthy  
When they received the treatment・For the entire duration ofthe study，the experimentalbroiler  
Chickens werein premises attemperature and hygrometry ranging育om16－200C and46－76％，  

respectively・AnimalswerekeptinindividuaIcagesandallanimalswereexposedtoanalternatlng  
CyCIe ofi11umination（12hours oflightfo1lowed by12hours ofdarkness）．Animals received an  
individualdailyrationofmaize，SOya，Sunflowerandwheatsupplementedwithvegetablesandhadftee  
accesstowater・TheyweighedO・9j＝0・lkgatthebeginnlngOfthetreatment．SixanimaJspersampling  
timewereslaughteredatlday，2days，3days，4daysand5daysaftertheendoftreatment．Individual  

edibletissuescollectedfromanimalswere＝100gofpectoralmuscle，100gofliver，100gsampleof  
kidneysandlOOgoffatandskininnaturalproportions，  

AspeCificHPLCmethodcoupledtoamassspectrometerdetectionsystem（LC／MS／MS）wassedto  
determine erythromycin A，B and C and NTdesmethyl－erythromycin－Ain chicken tlSSueS．  

Antimicrobialactivitywasmeasuredbyamicrobiologicalplateassqy．ErythromycinBandCwerenot  
detectedin a＝samples，therefbre onIy erythromycin A and N－desmethyI－erythromycinrA were  
reported．MeanconcentrationsoferythromycinAmeasuredbybothmethodswerebelowtheLODor  
theLOQfbralltissuesatl，2，3，4and5daysaftertheendofthetreatment（LOQ：100Llg／gfbrall  
edibletissuesandforbothmethods；LODsfortheLC／MS／MSmethodwere‥25LLg／kgfbrkidney，30  
LLg／kgfbrliver，3Llg／kgformuscleand5ドg／kgforskin十fat；theLODforthemicrobiologicalmethod  
WaS50トLg／kgforalltissues）．MeanconcentrationsofN－desmethyI－erythromycinAarepresentedin  
thefbIlowlngtable．   

Table4：Mean concentrations of N－desmethyl－erythromycin Ain edible tissues of broiIer  
ehickensreceivjng20mg耽g／dayfor3days  

Slaughter   Muscle  Fat／skin  Liver  Kidney   
timea允er  仙釘kg）  （ド釘kg）  （p釘kg）  （匹釘kg）  

theendof  
treatment  

1day   ＜LOD  ＜LOD  ＜LOO  ＜LOD  ＜LOD  ＜LOD  ＜LOD  ＜LOD   

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

3days  ＜LOD  ＜LOD  ＜LOD  ＜LOD   163＊  ＜LOD  ＜LOD  ＜LOD   

Note：＊onevalue   

ResultsalsoshowthatonlysmallconcentrationsofN－desmethyl－erythromycinAweremeasuredby  
HPLCin1iverupto3daysinonlytwoindividuaIsamplesaRertheendofthetreatment．Fordays4  
and5，COnCentrationsofthemetabolitewereundertheLOD．Becausethedepletionrateoftheresidue  

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

Fo1lowIngtheselectionofErythromycinAastheresiduemarkerinedibletissuesofbroilerchickens，  
thefo1lowlngadditionalresiduedepletionstudieswereperformedinthebroiIerchickenswithdifftrent  
doses．  
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・Chickens treated for eight consecutive days at the maximum recommended dose  

（MPKノ5814／0301）   

Thirtysixbroilerchickens（18malesand18ftmalesplus6extrabirdstoreplaceanythatmight  
becomeillandnotmeettheinclusioncriteria）wereselectedfortheaccIimatizationperiod（10days）  
beforethebeginnlngOfthetreatment・Theanimalshadanapproximateageof8weeksatstartof  
treatment and ameanWeightof1794g（1423－2154g）・They were ftd ad［ibitumwithapelleted  
COnCentraterationandhadfreeaccesstowater・Chickensweretreatedbyoraladministrationof20％  
erythromycinAthiocyanateviadrinkingwaterat20mg／kg／dayoferythromycinfor8consecutive  
days・Sixanima）spersamplingtimewereslaughteredat12hours，1，2，3and4daysaRerthelast  
administration・lndividuaJedibletissueswerecollectedfrom anima）sasfo1Zows‥400gsampleof  
breast／1egmuscle，entire）iver，bothkidneysand200gsampleoffatandskininnaturalproportions・   

TheconcentrationsofresiduesinedibletissuewereanalyzedwiththesameLC／MS／MSva】idated  

methodastheabovereportedstudy・MeanconcentrationsoferythromycinAwerebelowtheLODor  
theLOQforalltissuesat12hourヲ，1，2，3，and4aftertheendofthetreatment・Thestudy  

demonstratedthat，Whateverthedurat10nOfadministration，the20mg／kgb・W・doseoferythromycin，  
1eadstoconcentrationsofresiduesinedibletissuesbelowthelimitofquant捕cation．  

● Chickens treated for five consecutive days at two and one－half times the maximum  
recommendeddose（MアK／210Hl／0148）   

Atotalof36broilerchickens（18malesand18ftmalesplus6extrabirdstoreplaceanymightbecome  
illandnotmeettheinclusioncriteria）wereselectedfortheacclimatizationperiod（10days）beforethe  
beginnlngOfthetreatment・Thestudywasperfbrmedwithadoseof50mg／kgbodyweight．Thetest  
productwasapowdercontaining5・5％erythromycinthiocyanate・Theanimalshadanapproximateage  
Of6weeksatstartoftreatmentandaweighed800－1000g．Theywereftdad［ibitumwithacommercial  
ftedandhadfreeaccesstowater・Chickensweretreatedbyoraladministrationviadrinkingwaterfor  
丘veconsecutivedays・SixanimalspersamplingtlmeWereSlaughteredat6h，］Oh，24h，2，5and7days  
afiertheendoftreatment・Individualedibletissuesco11ected丘omanimalswere：200gofmuscle，  
entireIiver，bothkidneysand40goffatandskininnaturalproportions・ErythromycinAwasassayed  
WiththesamevalidatedLC／MS／MSmethodasinthetwopreviousstudies・Theresultsarepresentedin  
Table5．   

Table5：Mean concentrations ofErythromycin Ain edibIetissues ofchickens treatedwith  
50mgn｛g／dayfbr5days  

Sampling time after Muscle   Fa〟skin   Liver   Kidney   

theendoftreatment  （一打kg）   仙釘kg）   仙釘kg）   仙釘kg）   

（hours）  

6   133土16   131土35   3220土2080   308土170   

10   ＜LOO   ＜LO（）   17（；0士2840   185土79   

24   ＜LOD   ＜LOO   631士393   ＜LOD   

Note：＜LOQ：belowthequant浦cationlimit（100Llg／gforalledibletissues）i  
＜LOD：belowthedetectionlimit（25p釘kgforkidney，30ドg／kgforliver，3匹g／kgfbrmuscleand5pg  

／kgforskin＋fat）．   

Concentrations oferythromycln Were meaSurablein alltissues at six hours afterthe end ofthe  
treatmentbutonlyinliverandkidneyattenhoursaRertheendofthetreatment（theconcentrationsin  
muscleandfat／skinwerelessthantheLOQ）・ResiduesatonedayaRertheendoftreatmentwereonly  
fbundinliver；COnCentrationsipothertissueswerebelowtheLODorLOQ・Atday20rfurthertimes  
POSt－treatment，COn9entrationslna11tissueswerebelowtheLOQortheLOD・Thestudydemonstrates  

thattheadministratlOnOfdoseshigherthantherecommendedduringconsecutivedaysdoesnotresult  
inaccumulationofresidues．  
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ResidueDepletionStudiesinLayingHer．s  

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

Aresiduestudywasperformedineggsn－Omlayinghensthatreceivedarepeatedadministrationfbr  
threedays，Atotalof401ayinghenswereseIectedfortheacclimatizationperiod（14days）befbrethe  
beginmngofthetreatment，30weresetected fbrtreatmentaccordingtoindividua）eggproduction・  
Fromthese，251ayinghenswereselectedforsampling，keeping5animalstoreplaceanythatmight  
♭ecomeill．Allbirdsbelongedtothesamestrainandwerehealthywhentheyreceivedthetreatment；  
noanimalhadreceivedanytreatmenttendaysbeforethebeginnlngOfthestudy・The）ayinghenswere  
treatedbyoraladministrationof20mg／kg／dayoferythromycinthiocyanate20％oralpowder・The  
layinghensweighed2．1士0．2kgandwereapproximately8monthsatthebeginnlngOfthetreatment・  
Theywereftdad／ibitumwithacommercialftedandhadfreeaccesstowater・Al1eggsproducedwere  
collecteddailyduringthetreatmentandtendaysa氏ertheendofthetreatment・Theproductionranged  
丘om19－26eggsperdayand13－17eggsperlayinghenoverthe16－dayexperimentaIperiod・ControI  
SampleswerecollectedthreedaysbeforethebeginnlngOfthetreatmentperiod・Thetotalantirnicrobial  
activityofresidueswasalsodeterminedwiththemicrobiologicalplateassay・Testsampleswerea  
mixtureofalbumenandyolkofeacheggateachtimepoint．OnlyErythromycinAandN－desmethyト  
erythromycin－Aweredetected．Resu）tsarereportedinthefbllowlngtable・   

Tab）e6：Mean concentrationsoferythromyein Aand N－desmethyI－erythromycin Ain eggs of  
layinghenstreatedwith20mg几g／dayfor3days  

Samplingtlme   Meanconcentration  Mean   RatioHPLC／   RatioHPLC／  

erythromycinA   concentrationN－  microbiologlCal  microbiologlCal  
付釘kg）  desmethylT   methodfbr   methodfor  

erythromycinA   desmethyl－  
仙かkg）   erythromycinA  

HPLC   Micro  

Beginning of 

treatment  

DayO   109士nc  194土nc   ＜LOD   0．56  

Dayl   7g土12  158土76   ＜LOD   0．46   

Day2   83土24  198士76   ＜LOD   0．33   

Endoftreatment  

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

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

3dayposttreatment  54士nc  118土2l   69土nc   

4dayposttreatment  ＜LOq  ＜LOD   64土nc   

5dayposttreatment  ＜LOO   ＜LOD   ＜LOD   

Mean  0．33   0．76   

Note：＜LOD：belowthelimitofdetection（0．92トLg／kgfortheHPLC methodand50Llg／kgfbrthe  
microbiologicaImethod）；＜LOQ：belowthelimitofquant抗cation（50ト⊥g几gfortheHPLCmethodand  
lOOLlg几gforthemicrobiologicalmethod）；nC：nOnCalculated   

ErythromycinAcouldonlybequantinedin25％ofeggsatdayland12・5％oftheeggsatday2・  
ConcentrationsoferythromycinAaftertheendofthetreatmentmeasuredbyLC／MS／MSwerenear  
theLOQofthemethod（50Llg／kg）．N－desmethyトerythromycinAhadhighconcentrationsbutithasa  
Verylowantimicrobialactivity．BothcompoundswerebelowtheLOQ（50pg几g）sixdaysa魚erthe  
endoftreatment．ErythromycinAwasidentifiedasthemarkerresidueforeggs．  
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● Laying hens treatedfor seven consecutive days at the maximum recommended dose  
・（MPK／5814／0417）   

Residuesineggs丘omlayinghenswereanalyzedaRerrepeatedadministrationfbrsevendays・The  
hensweighedl．6土0．16kgandwereapproximateIy23weeksatthebeginnlngOfthetreatment・  
Twentylayinghensweretreatedbyoraladministrationof20mg／kg／dayoferythromycinthiocyanate  
20％oralpowder・Al1birdsbelongedtothesamestrainandwerehealthywhentheyreceivedthe  
treatmentafteranacclimatizationperiodof21days．Thelayinghenswereftdadlibilumwithwheat  
andape11etedconcentratedrationandhad丘eeaccesstowater・Eggswerecollecteddailybeginnlng  
nve days beforethe startofthe treatment，duringthetreatment and unti128days afterthelast  
treatment．TeneggsperdaywererandomJyselectedforsamplingateachtimepolntCOmingfromthe  
nrsttenhenshavingregularlylaidoneeggperdayandthroughoutallstudy・Sampleswereamixture  
ofalbumenandyolkofeacheggselectedateachtimepoint・OnlyerythromycinAwasmeasuredin  
eggswiththeLC／MS／MSmethodusedintheabovesttJdies・TheresultsarepresentedinTable7・   

TabIe7：Mean concentrations of erythromycirlA紬IeggS Of）aying hens treatedwith20  
mがkがdaytbrsevendays．  

Samplingtlme   Meanconcentration   

抽威kg）   

BeginnlngOftreatment  
Dayl   ＜LOD   

Day2   ＜LO（）   

Day3   ＜LOq   
Day4   72土1l．1   

Day5   135土nc   

Day6   59土7．1   

Day7   68土Ig．ユ   

Endoftreatment  

1dayposttreatment   59土0．7   

2－8daysposttreatment   ＜LOO   
9－21daysposttreatment   ＜LOD  

Note：＜LOD：belowthelimitofdetection（0．9Elg／kg）；  
＜LOQ：belowthelimitofquantification（50トIg／kg）；  
nc：nOtCalculated   

Erythromycln COuld be quantifiedonlylday aftertheend ofthetreatment・ARerthistime，the  
COnCentrationsoftheresiduesγerebelowtheLOQ（50pg／kg）・Thestudydemonstratedthat，Whatever  
thedurationoftheadministratlOn，theadministrationof20mg／kgb．w．／dayresultsinconcentrationsof  
erythromyc）nineggsnohigherthatthosefoundwithfewerdaysofadministration・   

ResidueI）ep）etionStudiesinTurkeys  

・Treatmentforthreeconsecutivedaysatthemaximumrecommendeddose（MP／5814／0225）   

Thirtyfourwhite turkeys were treated by oraladministration of20mg／kg／day oferythromycin  
thiocyanate20％oralpowderviadrinkingwaterfor3consecutivedays・Al1animalsbelongedtothe  
samestrainandwerehealthywhentheyreceivedthetreatment・Animalsreceivedadai1yrationof  
commercialconcentratedfeedandhadfreeaccesstowater．Theyweighed2289士309gatthebeginnlng  
ofthetreatment．Turkeyswereselectedfbrtheacclimatizationperiod（14days）beforethebeginning  
ofthetreatment．Sixanimalspersamplingtimewerecollectedat3，4，5，6and8daysaRertreatment  
（1，2，3，4and6daysa允erthelastdose），4birdsusedascontroIsweresampledatsixdaysafterthe  
endofthetreatment．lndividualedibletissuesco11ected介omanimalswere：Wholeliver，bothkidneys，  
400gofpeCtOralmuscle，andapproximately20－50goffat＋skininnaturalproportions・TheLC／MS／MS  
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