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ABSTRACT

AGaschromatography-massspectrometry(GC/MS)methodwasdevelopedandvalidatedforthe
quantitationoftheantimalarialdrug,nanoformulatedPrimaquine(PQ),inwholebloodandplasma.
Theanalytewasextractedusingaproteinprecipitationmethodfollowedbychromatographicseparation
onaWatersXterra,RPC8,2.5µm,50mmx4.6mmanalyticalcolumnwithamobilephaseconsisting
ofA:0.5%Formicacidin20mMNH4COOH,B:MethanolpHadjustedto3.0withFAataratio
of3:7(v/v),deliveredataconstantflowrateof0.5ml/min.Mefloquine(MEF)wasusedasthe
internalstandard.Compoundreactionmonitoringwasperformedusing260.4Daforprecursorion
and175.2and379.2DaforproductionsforthequantificationofPQand379.2Daforprecursorion
and175.2and379.2Daforproductionsforthequantification,respectively.Calibrationcurveswere
constructedovertheconcentrationrange16.7–4300ng/ml.Themeanintra-andinter-assayaccuracy
valuesfortheanalysisofPQinWBwas104%(%CV=5.6)and98.6%(%CV=5.7),respectively.
Themeanintra-andinter-assayaccuracyvaluesfortheanalysisofPQinplasmawas92.7%(%CV
=3.7)and93.7%(%CV=5.4),respectively.Nosignificantmatrixeffectwasobservedduringthe
methodvalidation.Thevalidatedmethodwasappliedtoanabsorptionstudyinmice,todetermine
andcomparePQconcentrationsinwholebloodandplasmasamples.Resultsofthestatisticalanalysis
usingalinearmixedeffectsgrowthcurvemodelconcludedthattherewasnosignificantdifference
(p-value=0.688)betweenWBandplasmaPQconcentrations.Thismethodutilizesasmallsample
volumeof20µl,facilitatinglowbloodcollectionvolumesandashortchromatographicruntimeof
3minwhichallowsforhighsamplethroughputanalysis.
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1. INTRoDUCTIoN

Malariaisadual-hosthaemoprotozoaninfectioncausedbyplasmodiumparasitesandtransmittedto
humansbycertainspeciesofthefemaleanophelesmosquito.Malariacontinuestobeanenormous
social,economic,andillhealth,notablyintropicalcountries.Thediseasekillsbetweenoneandthree
millionindividuals;thebulkofwhoareyoungchildren(Snowetal.,2005).Effortstoregulateprotozoal
infectionhaveenclosedtrieswithinthedevelopmentofeffectivevaccines,destructionofdipteran
vectors,anddevelopmentofrecentmedicine.protozoalinfectionparasiteshaveincontestablesome
levelofresistancetonearlyeachantiprotozoaldrugobtainable(BlolandPB,2016),withanumberof
themedicineinusehavingseriousfaceteffects.Thefailureofdipterandestruction,drugresistance,
andthereforethenon-availabilityofagoodantiprotozoaldrugvaccinumheraldtherequirementfor
variousantiplasmodialmedicalcare,aquestfornovelantiprotozoaldrugcompounds,orimprovement
oftheprevailingantimalarials(WHO,2011).Antimalarial(PQ)isoneamongtheforemostwideused
antiprotozoaldrugmedicineandisthatthesolelyobtainabledrugthusfarforcombatingthelapse
varietyofprotozoalinfection,particularlywithinthecaseofmalariaparasiteandP.ovale(Bairdet
al.,2004).PQcontainsadistinctiveandpowerfulrolewithinthebarandcureofprotozoalinfection.
thoughitsmechanismofactionisn’thoweverabsolutelyunderstood,(Fernandoetal.,2011)a it’s
thoughttointerferewiththerespirationoftheparasitebygeneratingOfreeradicalsandreleasethe
electrontransport(Hilletal.,2006).PQmaybeatissueschizonticide8-aminoquinolineclusterof
drugthatdestroysexoerythrocytesandhypnozoiteswithintheliver,(Fernando,2011)bsopreventing
relapse and irruption. However, the drug has serious facet effects as well as nausea, vomiting,
abdomencramps, andhaemolyticanaemia (KilawaandNtoumi,2009).Thisprohibits itsuse in
keyteams,adorepregnantgirls(Fernandoetal.,2011)a.ThePQdose-limitingfaceteffectsaswell
asacutehaemolyticanaemiainpeoplewithglucose-6-phosphatedehydrogenasedeficiency(G6PD
deficiency),methemoglobinemia,leukocytopenia,blooddisease,canaldisturbances,andabdominal
cramps(BairdandRieckmann,2003)arepartiallybecauseofthenonspecifictargetingandshorthalf-
lifethatnecessitatesfrequentdosing.asaninstance,forP.vivax,theindefinitequantityisthirtymg
dailyforfourteendays,whereasforP.ovale,theindefinitequantityisfifteenmgdailyforfourteen
days(Bairdetal.,2004).Thedrugisadditionallyaninformalprophylactic,particularlyfortravelersto
endemicareas,(Alvingetal.,1985)howeverthedosefrequencyisadditionallycomparativelyfrequent
becausetheindefinitequantityinvolvesthirtymgoncedaily,beginningthedaybeforetraveland
continuesuptosevendaysoncereturning.PQoralbioavailabilityisadditionallyrestrictedbecauseof
pre-systemicmetabolismandexcretion(SinghandVingkar,2008).TheplasmaconcentrationofPQ
istheconsideredtheprincipaldeterminantoftreatmentefficacyofAL(artemether+lumefantrine)
(Ezzetetal.,1998andPriceetal.,2006).ThebloodorplasmaconcentrationofPQattreatmentday
7isconsideredasavaluablepharmacokineticpredictoroftherapeuticefficacy.Patientswithday
7PQconcentrationsof<175ng/mlwerereportedtohaveasubstantiallyhigherriskoftherapeutic
failure(Ezzetetal.,1998andPriceetal.,2006).Forthepurposeofdefinitivelypredictingtherapeutic
efficacybasedondrugPK,itwouldbeusefultoascertainthattheconcentrationofPQ,determined
byGC/MSmethods, iscomparablebetweenbloodandplasma.Validatingbioanalyticalmethods
foranalytequantificationinaspecificbiologicalmatrix(blood,plasma,urine,etc.),ensuresthat
the method is robust and reproducible for analyzing samples of unknown concentrations. There
arefivepublishedLC/MSmethodsforthequantificationofPQinhumanplasmaandoneforthe
quantificationofPQinratplasma(Wahjuddinetal.,2009,Hodelletal.,2009,Mundaletal.,2010,
Cesaretal.,2011,Sethietal.,2011andWangetal.,2012).ThereseemstobenoGC/MSmethods
forthequantificationofPQinWBorplasma.Theaimofthisstudywastodevelopandvalidatea
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