
assaymethodfbrthedetectionofresiduesinturkeyswasadaptedfromthechickenmethod・Three  
daysaftertheendofthetreatment，reSiduesweredetectableonlyinliver（166土64Llg／kg）・Atthistime，  
residuesweremeasuredonlylnOneSamPleofkidney，muSCIeandfht・Afterfburdayspost－treatment，  
allconcentrationsofresidueswerebeIowtheLOQortheLODinalltissues・Theresultsarepresented  
inTable8．   

Table8：Mean concentrations oferythromycin Ain edible tissues ofturkeys treatedwith  
20mがkg／dayforthreedays・  

Samplingtlmea魚er   Muscle   Fat／skin   Liver   Kidney   
treatment   仲卸kg）   仙釘kg）   仙〟kg）   仙威kg）   

3days   266＊   318＊   166士63．6   424＊   
4，5，6and8days   ＜LOq   ＜LOq   ＜LO（〕   ＜LOD   

Note：＊onlyonevaIue；＜LOQ‥betowthequantificationlimit（100pg／kgforalltissues）；  
＜LOD：belowthedetectionlimit（4Llg／kgfbrskinJfatand3LLg耽gforallothertissues）・  

METHODS OF ANALYSIS 叫thod   
Chicken（MPK／5814／9812andvalidationinMPK／erythromycin／9957）・   

放tractio〝PrOCedureJbrmusc［e，liveT・andkidh町‥lgthawedtissuewasshakenwithlmlofdouble  
distilledwateruslngaVOrteXmixer．Ninemlofacetonitrilewasaddedandthemixturevortexedfbran  
additiona120seconds．The mixture was shaken for10minutes uslng a meChanicalshaker．A食er  
decantation，100plofthesupernatantwasaddedto300plofthedilutionsolutionand15ト1lwaslnJeCted  
intothechromatographicsystem・  

Ertractio〝PrOCedurejbrskin4ht：1gfrozentissuewasshakenwith20mlofacetonithlefbr20  
seconds uslng a VOrteXmixerfo1lowed bylO minutes uslng a meChanica）1inear shaker・After  
decantation，1mlofsupernatantandlmIofdoubledistilledwaterand2mlofn－hexanewereadded・  
ThemixturewasshakenlOminutesusIngameChanicalshaker，Centrifugedat2500rpmfor5minutes，  
n－hexanewasdecantedoffand15plofsolutionwere叩eCtedontothechromatographicsystem・   

Chromat呼rqPhicproce血re：15rllwasITVeCtedontothecolumnuslngtheautosampler・Thecolumn  
used was an RP18ec30x4mm，5Llm，The elution was done underisocratic conditionswith  
acetonitrile／doubtedisti11edwater50二50v／vwithl％fbrmicacid．Theretentiontimeswere2．7minfor  

erythromycin A，3・1min fbr erythromycin B，2・0min fbr erythromycin C and2・4minfbrN－  
desmethyl－erythromycinA・Detectionwasdonebymass－maSSuSlngaquadripoleinstrumentwithan  
electrospraysoヮrceinthepositiveionizationmode・MultipleReactionMonitoring（MM）wasapplied  
and the fbllowlng tranSitionions were monitored734・6→576・6for erythromycin A，and718・6  
→565・2forerythromycinB，720・6→576・5forerythromycinC，and720・5→562・2forN－desmethyl－  
ヲrythromycinA・Nointernalstandardwasused・Quantificationofbothproductswasdoneaner  
lnterPOlation ofunknown sample peak areas agamst the theoreticalconcentrations ofcalibration  
curves．ResultswereexpressedasfreeetythromycinAandN－desmethyl－erythromycinA（pg／kg）・The  
method was validated using the following criteria consistent with intemationally recognized 
guidelines．  

Specyiciq：ThemethodwasfbundspeCincfromendogeno㌣SCOmpOunds，erythromycinBandC，N－  

desmethyl－erythromycinA，tylosln，tilmicosinandspiramycln・   

Lineario，：Thelinearityofdetectorresponsewasassessedinthefourtissuesmatchedwithstandard  
solutionsusinglOO－5000pg／kg・ThecorrelationcoefncientswereO，9996，0・9993，0・9998andO・9993  
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forerythromycinAinmuscle，1iver，kidneyandskin／fatrespeCtiveIyandO・9979，0・9987，0・9992and  
O・9976forN－methyl－erythromycinAinthesametissues，reSpeCtively．   

StabiLio7：Stabilitywasdemonstratedataconcentrationof20001⊥g几gafter3freeze－thawcycIes．  

Thewithin－dayprecision，day二to－dayprecision，aCCuraCy，reCOVeryrate，LOQandLODarepresented  
inthefo1lowlngtables．   

TabJe9：ValidationparametersfbrerythromycinAinehickentissues  

ErythromycinA   Muscle   Kidney   Fat／skin   Liver   

Concentration（pg／kg）   100－5000   100－5000   100－5000   100－5000   

Within－dayprecision   l．95－7．57   2．30－7．24   2．5l－7．80   2．g9－8．19   

（％）  

Day－tO－dayprecision   2．30－7．24   2、5l－9．36   4．31－13．6   

（％）   

Accuracy（E％）   －1．5≦E％≦   －2．0≦E％≦   －7．0≦E％≦   －3．3≦E％≦  

＋2．0   ＋2．4   ＋10．1   ＋3．0   

Recoveryrate（％）   ＞98．9   ＞92．1   ＞87．4   ＞9臥1   

LOO付知kg）   100   100   100   100   

LOD仙釘kg）   3   25   5   30   

Tab）elO：ValidationparametersfbrN－desmethyl－ErythromycinAinchickemtissues  

N－desmethyl－  Muscle   Kidney   Fat／skin   Liver   

ErythromYCinA  

Range仙dkg）   100－5000   100－5000   100－5000   100－5000   

Within－dayprecision   l．95－7．19   2．61－9．33   2．4S－6．85   

（％）   

Day－tO－dayprecision   l．95－7．19   2．61－9．33   3．g6－9．47   

（％）   

Accuracy（E％）   －3．0≦E％≦   ーl．2≦E％≦   －4．0≦E％≦   －4．2≦E％≦  

＋3．4   ＋3．名   ＋10．4   ＋4．0   

Recoveryrate（％）   ＞99．1   ＞9（；．8   ＞8l．7   ＞97．3   

LO（）仙釘kg）   100   100   100   100   

LOD仙dkg）   3   25   24   48   

TurkeY（MPK／5814／0225）   

Theanalyticalmethodwasadaptedfromthechickenmethoddescribedabove・Itwasvalidatedusing  
thecriterianotedabove．Themethodwaspartiallyvalidatedasnotedbelow．Theretentiontimewas  
approximately3．6minfbrerythromycinA．  

坤ecyicio，：Themethodwasfoundspecific什omendogenTSCOmpOunds，erythromycinBandC，N－  

desmethylerythromycinA，tylosin，tilmicosinandspiramycln．   

LjtlearEo，：Thelinearityofdetectorresponsewasassessedinthefourtissuesmatchedwithstandard  
SOlutionsintherangeoflOO－5000llgn（g．ThecorrelationcoefficientswereO．9998，0．9997，0．9988and  
O・9993forerythromycinAinmuscle，1iver，kidneyandskinJfat・Thewithin－dayprecision，aCCuraCy，  
recoveryrate，LOQandLODarepresentedinTablell．  
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Tablell：VaIidationparametersforerythromycinAinturkeytissues  

ErythromycinA   Muscle   Liver   Kidney   Fat／skin   

Range（Llg／kg）   100－5000   100－5000   100－5000   100－5000   

Within－dayprecision   1．1－2．3   l．6－4．6   1．1－2．2   4．9－11．2   

（％）  

Accuracy（E％）   －5．0－6．5   －8．0－臥4   －6．8－0．2   －3．3一臥8 

LO（〕仙かkg）   100   100   100   100   

LOD山g几g）   3   3   3   4   

旦gg旦（MPK／5814／9908andvalidationinMPK／erythromycin／9961）   

Ertractionprocedure：lg什ozen mixedeggwasshakenwithlmlofdoubledistilledwaterfor20  
SeCOndsuslngaVOrteXmixer．Ninemlofacetonitrilewereaddedandthemixturewasshakenfbr20  
SeCOndsuslngaVOrteXmixerandfbrlOminutesuslngameChanica11inearShaker，Afterdecantation，  
500LLlofsupernatantWereaddedto500トIJofacetonitrile，lmlofdoubledistilIedwaterand2mlofn－  
hexane．ThemixturewasshakenlOminutesuslngameChanicalshaker，Centrifuged，thenphexanewas  
decantedoffandlOL1lofso）utionwerelrueCtedontothechromatographicsystem．   

Chroma（qgrqphicprocedure：15pIwerelrリeCtedontoaRP18ec30x4mm，5LLmCOlumn，The  
elutionwasobtained underisocraticconditionswithacetonitrile／doubledistilledwater50：50v／vwith  

l％formicacid・Theretentiontimeswere3minfbrerythromycinAand2，5minfbrN－desmethyl－  
erythromycin A．Detection was done by mass－maSS uSlng a quadripoleinstrumentwith a turbo  
ionspraysourceinthepositiveionizationmode．MRMwasappliedandthefbllowlngtranSitionions  
WeremOnitored734・6→158．OfbrerythromycinAand720．5→144．2forN－desmethy）－erythromycln  
A・Nointemalstandard was used・Quantificationofboth productswas done a魚erinterpolationof  
UnknownsamplepeakareasagalnStthetheoreticalconcentrationsofcalibrationcurves．Resultswere  

expressedas丘eeerythromycinAandN－desmethyl－erythromycinA．  

坤ecyicio，：Themethodwasfoundspecincfromendogen？†SCOmPOunds，erythromycinBandC，N－  

desmethylerythromycinA，tylosin，tilmicosinandspiramycln．   

Linear叫′：Thelinearityofdetector response was assessed matched with standard solutionsinthe  

rangeof50－5000pgn（g・ThecorrelationcoefficientswereO・9993andO．9997fbrerythromycinAand  
N－methyl－erythromycinArespectively．   

StabiIioT：The stabilityoferythromycin A and N－desmethyトerythromycin A was evaluated at the  
COnCentrationlevelof2000 pg／kg after 3 freeze－thaw cycles．The mean concentration was  
approximateIy104％of the mean reftrence value．Long term stability was evaluatedin both  
COmPOundsin amixedfrozen eggstoredat－800cforlmonth atthe concentrationlevelof2000  
Pg／kg．ThemeanconcentrationofthepooIwaslO2％andlO4％ofthenominalvalueoferythromycln  
AandN－methyl－erythromycinA，reSPeCtively．   

Thewithin－dayprecision，daypto－dayprecision，aCCuraCy，reCOVeryrate，LOQandLODarepresented  
inTable12．  
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Table12：ValidationparametersfbrerythromycinAandN－desmethyトerytIlrOmyCinAineggs  

ErythromycinA   N－desmethyl－ErythromycinA   

Range（Llg／kg）  50－5000   50－5000   

Within－daypre  S  On（％）   1．76－9．87   1．10－7．79   

Day－tO－daypre  S  On（％）   l．7（i－11．87   1．11－7．79   

Accuracy（E％）  －5．0≦E％≦＋7．8   －1．3≦E％≦＋2．0   

RecoveIγrate（％）  ＞82．6   ＞71．9   

LOO仙g耽g）  50   50   

LOD仙g耽g）  0．92   2．2   

Microbiolo由calassaYmethodfbrervthromYCininchickentissuesande巴gS  

Amicrobiologicalmethodw警 
． 

（MPK／erythromycin／9957）andeggs（MP7UErythromycin／9961）．   

E扉ractionprocedkre：1g oftest sampIe was vortexed with4mIofacetonitrile，Placedinan  
ultrasonicbathforfiveminutesandonalinershakerfortenminutes．Theextractwascentrifugedat  
7500gforlOminutesandthesupenlatanttranSferredintoadisposabletube・TwowelIsofeachPetri  
dishwere頁11edwiththismixture．   

LWdishes‥PlateswePrepared（diameterlOOmm）usingagarmediumandMcroccocusLuteus  
ATCC934］astestorganlSm・Foreachpoint，tWOplateswithtworeplicatesperplateswereused・The  
diameterofbacterialgrowthinhibitionwasthemeasuredresponse．Amountsoferythromycinwere  
Calculated byinterpolatingtheinl1ibition diameterintothe standard curve．The method has been  
Validatedaccordingtothefo1lowlngCriteria．   

SbecyiciOT：ThemethodshowsspeCificitybetweenerythromycinandendogenouscomponentofthe  
tissues．Threedif托rentmatrixesaretestedunderexpenmentalconditionsforeachtissue．Noinhibition  
ZOneWaSObservedforanytlSSue．   

Li〝eaTiO7in chicke〝tiss〟eS：Thelinearity ofdetectorresponse was aLSSeSSedinthefourtissues  
matchedwithstandardsolutionsintherange丘omlOOto2000トl釘kg．Thecorrelationcoefncients  
were O．9994，0．9513，0．9571and O．9969forerythromycin Ain muscle，1iver，kidney and skin／fat，  
respectively．OthervalidationparameterSarePreSentedinthefo］lowlngtablesforeachtissue・   

Linea′卸ineggs：ThelinearityofdetectorresponsewasassessedmatchedwithstandardsoIutionsin  
therange斤omlOOto2000llg几g．Thecorre）ationcoefncientwasO・9567asaverageof9standard  
CurVeS．0仙ervalidationparametersarepresentedinthefo1lowlngtables・   

Table13：Validationparametersofthemicrobiologicalmethodfbrerythromycininchicken  
Table13－A  

Validationparametersforkidney  
Concentrations（p釘kg）．  100  200  500 1000 1500  2000 0verall  

g5．5   g6．5   8g．2   g5．1  

5．9  9．4  7．8  10．S  

12．9  12．8  13．5  10．8  

－5．11  3．78   7．07   4．02  

50トLg／kg  

lOOけg耽g  

g4．8   86．1  g6．0  

5．7  6．0  

5．7  10．5  

Recovelγrate（％）n＝9  

RepeatabiIity，Cv．％n＝3perday  

Intermediateprecision，CV．％／  

3days  
Accuracy：difftrence（％value）  

LimitofDetection（LOD）  
LimitofQuanti坑cation（LOQ）  

ー1．90  －4．27  

＿＝nOtCalculated  
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Table1ユーB  

Validationparametersforfat＋skin  
Concentrations（pg／kg）．  100  200  500 1000 1500  2000 0verall  

97．1  96．6   99．2  

6．9  6．7  

6．9  6．7  

10l．5 102．9 100．0  97．5  

3．7  5．6  4．6  7．5  

3．7  5．6  5．4  7，5  

Recoveryrate（％）n＝9  

RepeatabilityCvr％n＝3perday  
Intermediateprecision，CVr％／  

3days  

Accuracy：difftrence（％value）  

LimitofDetection（LOD）  

LimitofQuantification（LOQ）  

0．22  －0．22  －l．13  4．99  －3．44  0．67   0．18  

50匹g／kg  

100ドg／kg  

＿＝nOtCalculated  

Table13－C  

Validationparametersformuscle  
Concentrations（LLg耽g）．  100  200  500 1000 1500  2000 0verall  

94．1  94．0   93．6  92．6   93．1  95．9   93，9  

9．4  13．3   7．9  4．6  7．3  4．5  

9．8  13．3   7．9  4．6  7．3  6．2  

－3．22  5．22  2．53  －2．00  －l．45  1．06   0．36  

50ll釘kg  

lOOトLg几g  

Recoveryrate（％）n＝9  

RepeatabilityCvr％n＝3perday  

Intermediateprecision，CV，％／  

3days  
Accuracy：dif托rence（％value）  

LimitofDetection（LOD）  

LimitofQuantification（LOQ）  

－＝nOtCalcu）ated  

Table13－D  

Validationparametersforliver  

Concentrations（LLgn（g）．  100  200  500 1000 1500  2000 0verall  
87．8   g8．g   87．2  

6．1  6．3  

6．2  6．3  

1．26  －6．51  0．46  

86．6   83．7   88．5   87，8  

5．2  7．6  7．0  8．S  

9．2  7．9   13．3   S．8  

0．22  －5．72  9．47   4．04  

50トIg／kg  

lOOLLg／kg  

Recoveryrate（％）n＝9  

Repeatability，Cv，％n＝3perday  
Intermediateprecision，CV，％／  
3days  
Accuracy：difference（％value）  

LimitofDetection（LOD）  

LimitofQuantification（LOQ）  

●＝nOtCalculated  

Table14：Va）idationparametersofamierobiologlCalassaymethodforerythromyclnineggs  

Validation parameters 

Concentrations（LLg／kg）．  100  200  500 1000 1500 2000 0verall  

87．5  93．5  94．2  93．4  92．4  92．g   92．3  

2．9  2．6  4．7  3．9  4．3  4．6  

5．0  4．5  5．1  5．7  4．5  4．6  

－4．g9  3．11  3．87  5．77  －2．2l －4．59  0．18  

50ド釘kg  

lOOll釘kg  

Recoveryrate（％）n＝9  

Repeatability，Cvr％n＝3perday  
Intermediateprecision，CVr％／  

3days  
Accuracy：difftrence（％value）  

LimitofDetection（LOD）：  

LimitofQuantincation（LOQ）：  

一＝nOtCalculated  
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Wang，etaJ．（2005）pubIishedamethodfbrdetemlinationof石vemacrolideantibioticresiduesineggs  
（spiramycin， tilmicosin， OJeandomycin， erythromycin and tylosin） using liquid  
Chromatography／electrospray10nizationtandemmassspectrometry・DataacquisitionunderMS／MS  
WaS aChieved by multiple reaction monitonng oftwo or threefragmention transitionsfor both  
quantification and confirmation．A餌1lexperimentaldesign was used to study the measurement  
uncertainty anslng丘omintermediate precision and trueneSS Or prOpOrtionalbias．The overall  
recoveriesofspiramycin，tilmicosin，01eandomycin，erythromycinandtylosinatfortifiedlevelsof60，  
100，200and300一打kgwere96，8，98．2，98，3，98．8and95．4，reSpeCtively．Themethoddetectionlimits  
（S／N≧3：1）offivemacroIideswere＜1．OLLg／kg）．  

APPRAISAL   

Erythromyclnisanolddrug．1twasfirstreviewedbytheCommitteeirL1968，NoADIwasestablished  
but acceptablelevels ofresidues were definedinmi1k（0－0．04mg／ml）and meat（0－0．3mg／kg）・  
Erythromyclnisamixtureofthreecompoundsproducedduringfbmlentation．Themain productis  
rythromycinAwithsmallportionsofB（≦5％）andC（≦5％）・Inveterinarymedicine，erythromycin  
lS uSedforthetreatmentofclinicaland subclinicalmastitisinlactatlng COWS，forthetreatmentof  
infectiousdiseasesduetoerythromycinsensitivebacteria（cattle，Sheep，SWine， 

． 

therapeuticdoseinveterinaryuseis20／mg／kg／dayaserythromycinbase．   

Data＆om pharmacokineticand metabolicstudiesinexperimentaIandtargetanimalsandhumans  
WereSubmittedforevaluationbytheCommitteetogetherwithtwoearlierresiduestudiesincalves  
and chickens．Three new non radiolIabeled residuedepletion studiesin chickens，1ayinghens and  
turkeystreatedwith erythromyclnandthe descrlpt10nandvalidationofthe analyticalprocedures  
employedwereprovided・   

Erythromyclnis ratherslowly absorbedin humans，ratS，CattIeand chickenwith some difftrences  
related to the mode ofadministration（IM，IV and oral），the saltform and the coating ofthe  
administeredcompound．ProteinbindinglSVariablerangingfrom90％inmanto38－45％incattle．  
ThemqorsiteofabsorptlOnisrats，dogsandhumansisthesmalIintestine．Erythromyclnisonly  
Slightlyabsorbedinthestomach．Thetissueconcentrationsarehigherthaninserumandpersistlonger・  
Erythromyclnismainlyexcretedinthefaecesthroughthebile，37to43％ofthedosewasrecovered  
intheintestinaltractplusfaecesofrats．UrinaryexcretionrangedftomlOto36％indifftrentspecies  
（human，ratSanddogs）．   

Erythromyclnisrapidly metabolizedintheliver，mainlythroughanNTdemethylationprocessina  
variety ofspecies ofrodents，ruminants and humans．N－desmethyl－erythromycln WaS the mqJOr  
metabo］ite and the only microbio）oglCally active metabolite of erythromycin．However，its  
antimicrobialactivityislow and the onlyform oferythromycinknown to be activein vivois  
erythromycin什eebase．   

Twostudieswereperformedin1988incalvesandpouItryuslngerythromycinthiocyanate．Inpoultry，  
theresiduesoferythromyclnWeredeterminedinchickentissuesaReradministrationbytheoralroute  
indrinkingwaterfbr3consecutivedays・InasimilarstudytheresiduesoferythromycJninwholeeggs  
Weredeterminedfo1lowlngmedicationadministeredtolayinghensfor7consecutivedaysindrinking  
Water．Theconcentrationoftheerythromyclninchickentissuesdeclinedtovaluesbelowthelimitof  
detectionthreedaysa民ertheendoftreatmentandsixdaysa魚ertheendoftreatmentinwholeeggs．   

There was no radioIabelIed study reported，however，four new residue depletion studieswith  
unlabellederythromyclnWere Perfbrmedin poultry・Therouteofadministration，the dose andthe  
SPeCiesarethoseintendedfortherapeuticuse・   

The residueswithmicrobiologicalactivity were measuredin chickens andlaying hens by a  
microbiologlCaJplateassayuslngagarmediumandMicrococcus［uteusATCC9341astestorganism  
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（LOD：50Llg几gfbra11chickentissuesandeggs；LOQ‥100LLg／kgforalIchickentissuesandeggs）．  
The concentration oferythromycin A andits metabolites were simultaneously assayed using a  
LC／MS／MSmethod・Forchickens，erythromycinA，BandC，theLODareasfoJlows‥25Llg／kgfbr  
kidney，30LLg／kgfor］iver，3Llg／kgformuscleand5Llg几gforskin＋fatandtheLOQis100pg／kgin  

alltissues・ForN－desmethyl－erythromycinA，theLODareasfbllows‥25Llg／kgfbrkidney，48Llgkg  
forliver，5Llg／kgformuscleand24pg／kgfbrskin＋fatandtheLOQis100pg／kginalltissues．For  
eggs，theerythromycinLOQis50llg几gandtheLODisO・92匹g／kg，Forturkey，theerythromycin  
LOQislOOLLgn（gforal）tissuesandtheLODis4Llg／kgforskin／fatand3Llg／kgfbralIothertissues．   

Inthechickenstudies，alltissueresiduedepIetionresultsshowedthat丘omdayltoday3aftertheend  
Ofthetreatmentperiod，lowconcentrationsoferythromycinAandN－desmethyl－erythromycinAwere  
measuredinonlyafbw】iversamples・Prolongedtreatmentforuptoeightdaysresultedinthesame  
tissue residue concentration characteristics・In eggs，during the three days of treatment，mean  

COnCentrationsoferythromycinAranged丘omlO9Ltg／kg（dayl）to83pg／kg（day3）measuredbythe  
LC／MS／MSmethod・TakinglntOaCCOuntthestandarddeviation，therearenosign捕cantdi脆rencesin  

residueconcentrationbetweendays．Theeggresiduesoferythromycina且ertheendofthetreatment  
Were57土6LLg／kg，71士6Llg／kgand54士ncl⊥g几gfordaysl，2and3，reSPeCtively．   

Results showthaterythromycinAandits metaboliteN－desmethyl－erythromycinA werethe m叫Or  
COワーPOundsobserved（theratioerythromycin／totalactivemicrobioIogicalmetaboliteswasO・33andthe  

ratlOOfN－desmethyl－erythromycin／totalactivemicrobiologicaImetaboliteswasO．75）．Erythromycin  

COuldonlybequantifiedin25％ofeggsatdayland12．5％oftheeggsatday2．Concentrationsof  
erythromycinaftertheendofthetreatmentmeasuredbyLC爪4S／MSwereneartheLOQ（50Llg几g）．  
N－desmethyl－erythromycln WaS PreSent at higher concentrations but had verylow antimicrobial  

activity・BothcompoundswerebelowtheLOQat6daysa氏ertheendoftreatment．ErythromycinA  
WaSidentifiedasthemarkerresiduefbreggs．   

TissueresiduedepletionstudiesinturkeysyieldedsimilarresuIts・TheLC／MS／MSassaymethodwas  
adaptedfromthechickenmethod．Atthreedaysaftertheendofthetreatment，reSiduesweredetected  

Onlyinliver（166j＝64pg／kg）・Atthistime，reSiduesw？remeaSuredonlyinonesampleofkidney，  

muscleandfat・Fourdayspost－treatment，allconcentratlOnSOfresidueswerebelowtheLOQorthe  

LOD．  

The66thmeetingoftheCommi”eeagreedtoapplyanewapproachtoestimatechronic（longterm）  
exposure uslng the median residue concentrat10n Ofresidues，uSlng the standardfood basket，in  
additiontothehistoricallyusedtheoreticalmaximumdailyintakecalculationbasedontheMRL．For  
numericalvaluesreportedbelowtheLODandtheLOQ，One－halftheanalyticallimitwasappliedto  

each，reSpeCtive）y，forestimatingdailyexposureconcentrations，Forerythromycin，thesummaryofthe  
medianresidueconcentrationsin chickens，turkeysandeggsarepresentedin thefo1Iowlngtables，  
derivedfromuslngindividualvaluesinal1studiesuslnganExcelspreadsheet．   

Table15a：Medianresiduesinchickenandturkeytissues（Flg几g）  

Tissue＆  Chicken  Turkey  

Time         12hours  1day   2days   1day   2days   3days   4days   

Muscle   1．5   1．5   1．5   50   50   1．5   1．5   

Liver   15   15   50   50   15   15   

Kidney   12．5   12．5   12．5   50   12．5   12．5   12．5   

Fat＋Skin   50   2．5   2．5   50   25．8   2．5   2．5   
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Table15b：Medianresiduesinchickeneggs（pgn’g）  

The LC／MS／MS analytlCalmethods provided are applicablefor the determination ofresidues of  
erythromycininchickenandturkeytissues（muscle，fat，kidneyandliver）andeggs．Themethodwas  
validated．  

MAXIMUM RESlDUE LIMITS 

InrecommendingMRLsforerythromycin，theCommitteeconsideredthefbllowingfactors：  

・The marker residueis erythromycin A．Metabolites exhibitedlittle ornomicrobiologlCal  
activity．   

● OnlyMRLsinpoultrytissuesandeggswereconsidered．   
● Residue studiesin bovine and ovinetissues suggest meanratiosofmarkerresidueto total  

residuesfortissuestobeO．7formuscIeandkidney，0．5forliverandO．85forfat．Theratio  
WaSnOtalwaysavailableforallspeCiesandwhenitwas，ltWaSOnlyavailablebasedonftw  
individualdata．Fromsubmittedstudies，themarkerresiduetototalresiduesforeggswas  
estimatedtobeO．33．   

・Residuedepletionstudiesgeneratedverylimitednumbersofresidueconcentrationsabovethe  
limitofquantificationforallstudiesinchickens，turkeysandeggs．   

・AvalidatedLC／MS／MSmethodisavailablewithalimitofquantincationoflOOllg／kgfbrall・  
tissuesand50llg／kgforeggs．ThelimitofquantincationofthemicrobioIogicalmethodislOO  
Pg／kgforalltissuesandeggs．   

● Forresidueconcentrationsr？POrtedbelowtheLODandtheLOQ，One－halftheanalyticallimit  

WaSaPpliedtoeach，reSpeCtlVely，forestimatingdailyexposureconcentrations．   
・TheADlforerythromycinAwasO－0．7匹g／kgbodyweight，equivalentto42p．gperperson  

Perday．   

Notingthefactorsnotedabove，theCommitteerecommendedMRLsoflOO Llg几gforchickenand  
turkey musCle，1iver，kidneyandfat／skinand50llg／kgforeggsatthelimitofquantificationofthe  
LC／MS／MSmethod，meaSuredaserythromycinA．   

ApplyingtheMRLsandthestandardfoodbasket，thetheoreticalmaximumdailyintakeis55llg，  
equlVa）enttoapproximately130％oftheADI・The66（hmeetingoftheCommitteeagreedtoapplythe  
Principleofusingmedianresidueconcentrationstobetterestimatelong－term（chronic）exposuresto  
residues．Estimateddailyintake（EDI）valuesweredeterminedusingmedianresidueva］uesforeach  
tissuefromeachfood－prOducingspeciesfbrwhichdatawereavai1able．Medianresiduevalueswere  
determinedusinganExcel⑧spreadsheetprogram．WhereresiduevalueswerebelowtheLODorLOQ  
Ofthe validated method，Values ofシちthe LOD andシちthe LOQ，reSpeCtively，Were uSedin the  
Calculations．Applyingthehighestestimatedmedianresidueconcentrationsinturkeys（50llg／kginal］  
tissues）－the median residue concentrationsinturkey tissues werehigherthanthe corresponding  
medianresidue 

． 
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Tat）Ie16：EstimateddaiIyintake  

Tissue   Medianintake（LLg／kg）  StandardFoodBasket   Dailyintake（ドg）   

（kg）  

MuscIe   50   0．3   15   

Liver   50   0．1   5   

Kidney   50   0．05   2．5   

Fat   50   0．05   2．5   

Eggs   4l   0．1   4．1   

Total  29．1  

REFERENCES   

Anderson，R．C．，Lee，C．C．，Worth，Il．M．，and Harris，P．N．（1959）．）．American Pharmaceutical  
Association，XLVIII，11，623－628．   

BaggotJ．D．，and Gingerieh，D．A．（1976）．Pharmacokineticinterpretation oferythromycin and  

tylosin activityin serum a免erintravenous administration ofa single dose to cows．Researchin  
VeterinaryScience，21，318－323．   

Burrows，G．E・（1980）・PhatlnaCOtherapeutics of macrolides，Iincomycins，and spectinomycin．  
JAVMA，．176（10），1072－1077．   

I）iSanto A．R．，and Chodos，D・J・（1981）・lnnuence ofstudy designin assessingfood effbcts on  
absorptlOnOferythromycinbaseanderythromyclnStearate・AntimicrobialAgentsandChemotherapy，  
20（2），190－196．   

EMEA（2000）．CommitteefbrVeterinaryMedicinalProducts．Erythromycin．SummaryReport（1），  
EMEA／720／99－FINAL．   

FAOrWHO（1969）．Specificationsfortheidentityandpurityoffoodadditivesandtheirtoxicological  
evaluation：SOme antibiotics（Twelfth Report oftheJoint FAO／WHO Expert Committee on Food  
Additives）．FAONutritionMeetingsReportSeriesNo．45／WHOTechnicalReportSeriesNo．430．   

Griffith R・S・，and BlackH・R・（1970）・Erythromycin・MedicalClinicsofNorth America，54（5），  

1199－1215．   

Huber，W．G．（1977）．Streptomycin，Chloramphenicolandotherantibacterialagents－Erythromycin：  
ChemotherapyofmicrobiaI，fungalandviraldiseases，Meyer－Jones，N．H．BoothandL．E．McDonald，  
editors．VeterinaryPharmacologyandTherapeutics，49（section13），953－954．   

Kroboth，P．D．，Brown，A．，Lyon，J．A．，Kroboth，F．）．，andJuhl，R．P．（1982）．Pharmacokineticsof  
aslngledoseerythromyclninnormalandalcoholicliverdiseasesubiects，AntimicrobialAgentsand  
Chemotherapy，21（1），135－140．   

Lee，C．－C．，Anderson，RC，，andChen，K．K（1953）．Tissuedistributionoferythromycininrats．  
AntibioticsandChemotherapy，圭堕（9），920－924．   

Lee，C．－C．，Anderson，RC．，andChen，K．K．（1956a）．Distributionandexcretionofradioactivityin  

rats receiving N－methyl－C14Terythromycin，）．Pharmacology and ExperimentalTherapeutics，117，  
265－273．   

Lee，C．－C．，AndersoTl，RC．，andChen，K．K．（1956b），TheexcretoryproductsofN－methyl一一4c－  

ethromyclninrats．J，PhannacologyandExperimentalTherapeutics，117，274－280．  

21   



Martindale（TheExtraPharmacopoeia）（1989）．Erythromycin（Reynolds，editor），222－227．   

Mercklndex．Erythromycin（Budivari，editor），577－578．   

Nouws，J．FM．，and Ziv，G．（1979）．Distributionand residuesofmacrolide antibioticsin normal  
dairycows．ArchivefurLebensmittelhygiene，30，202－208．   

Periti，P．，Mazzei，T．，MiniE．，andNovelli，A．（1989）．Clinicalpharmacokineticpropertiesofthe  
macroJideantibiotics．EfftctsofageandvariouspathophysiologlCaIstates．Clinica）Pharmacokinetics，  
16（4），193－214．   

Pineau，T．，Galtier，P．，Bonfi）s，C・，Derancourt，J・，MaureL，P・（1990）．Purificationofasheepliver  
CytOChrome P－450舟om the P450IIIA gene subfamiIy：jts contribution to the N－dealkylation of  
VeterinarydrugS．BiochemicalPharmacoJogy，39（5），901－909．   

ReportNo．PK5251／E－00（1988）．Erythrocin叫ectable－Phamacokinetic and residue study（in  
Calves）．SANOFISant6AnimaIe・Liboume，France．   

Report No．PK8400／E－00（1988）．Erythrocin soluble q Pharmacokinetic and residue study（in  
POultry）．SANOFISant6Animale．Liboume，France．   

ReportNo．MPK／5814／9812（1999）．DepJetionstudyofErythromycinresiduesinedibletissuesa食er  
repeatedoraladministrationsofErythrovet⑧tobroilerchickens（20MG／KG／24H）．SANOFISanti  
NutritionAnimale．Libourne，France．   

Report No．MP7uERYTHROMYCTN／9957（1999）．Ratio of LC／MS／MS to microbioIogicaI  
determinationofErythromyclnreSiduesinedibletissuesa魚eroraladministrationsofErythromyclntO  
broiJerchickens．SANOFISant6NutritionAnimale．Libourne，France．   

Report No．MPK／5814／0301（2004）．Residue study ofErythromycinin edible tissues ofbroiler  
Chickensfo1lowlng rePeated ora）administrations of5814via the drinking water．CEVA Sant6  
Animale．Libourne，France．   

ReportNo．MPK／210Hl／0148（2004）．Residuestudyof210Ain edibletissuesfbIlowingrepeated  
Oraladministrationsof210Hltobroilerchickens．CEVASantiAnimaIe．Liboume，France．   

Report No．MPK／5814／9908（1999）．Depletion study of Erythromycin－A and N－  
Desmethylerythromycin－A residuesin eggs after repeated oraladministrations ofErythrovet㊨to  
layinghens（20MG／KG／24H），SANOFISantiNutritionAnimale・Liboume，France．   

Report No．MPK化RYTHROMYCIN／9961（1999）．Ratio of LC／MS／MS to microbioIogical  
determinationofErythromyclninresiduesineggsa氏eroraladministrationsofErythrovet⑧toIaylng  
hens．SANOFISant6NutritionAnimale．Libourne，FranCe．   

ReportNo．MPK／5＄14／0417（2004）．Residuesstudyoferythromycinineggsfo1lowingrepeatedoraI  
administTationsof5814viathedrinkingwatertolayinghens（20MG／KG／24HOURSfbr7consecutive  
days）．CEVASant6Animale．Libourne，France．   

ReportNo．MPK／5814／0225（2003）．Residuestudyof210Ainedibletissuesfbllowingrepeatedoral  
administrationsof5814toturkey（20MG／KG／24H）．CEVASant6Animale．Liboume，France．   

Tsubaki，M．，andIchikawa，Y．（1985）．Isolationandcharacterizationoftwoconsecutiveformsof  
microsomalcytochromeP－450丘ombovineliver．BiochimicaetBiophysicaActa．，830，244－257．  

22  

・」   



Wang，J．，Leung，D．，and Butterworth，F．（2005）．Determination offive macrolide antibiotic  
residuesin eggs uslngliquid chromatography／electrospray］Onizationtandem mass speCtrOmetry．，．  
Agric．FoodChem・，53，1857－1865・   

Wilson，J．T．，andVanBoxtel，C．J．（1978）．Pharmacokineticsoferythromycininman．Antibiotics  
andChemotherapy，25，18l－203．   

Ziv，G．（1980）．Practicalpharmacokinetic aspects ofmastitistheraphy－3：Intramammary treatment．  
VeterinaryMedicine／SmallAnimalClinician，657－670・  

23   




