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Abstract:BackgroundandObjectives:Sialicacidlevelsmaybeusefulforevaluating
importantbiologicalreactions,suchasinflammation.Thus,theprecisedeterminationof
itslevelsinclinicalspecimensshouldprovidesignificantclinicalinformation.Weherein
improvedthesensitivityofdeterminingsialicacidlevelsbypreprocessingsampleswith
cetavlon.
Materialsandmethods:Serum samplesfrom healthyvolunteers（n＝20）,rectal

cancerpatients（n＝5）,andcoloncancerpatients（n＝13）werepreprocessedwith
cetavlon.SampleswerethenhydrolyzedandderivatizedforHPLCfluorescentanalysis.
Results:Thelinearityofourdeterminationmethodwasconfirmedusingastandard

curve.Thedetectionandquantificationlimitsofourmethodwere3.5and10.5to10.7
pmol/ml,respectively.Themeanrecoveryratewas81.5to97.2％.Significantdifferences
wereobservedinsialicacidlevelsbetweencetavlon-treatedsamplesobtainedfrom
healthysubjectsandcoloncancerpatients.
Discussion:Ouranalyticalmethodprovidedreliabledataregardingsialicacidlevels

inbiologicalspecimens.Significantdifferenceswereobservedinsialicacidlevels
betweencetavlon-treatedsamplesobtainedfromhealthysubjectsandcancerpatients.
Theoddsratiosforthismethodsuggestedthatpre-processingserum sampleswith
cetavlonprovidedastrongerrelationshipbetweensialicacidlevelsandthedevelopment
ofcolorectalcancer.
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Introduction

Sialicacids,neuraminicacidderivatives,arewidelydistributedinanimaltissuesasthe
polysaccharidechaincomponentofglycoproteinsandglycolipids.Theseacidsaremostlyassociated
withacutephasereactantsinserum,andtheirconcentrationsareincreasedininflammatorydiseases,
suchasinfectionsandrheumatoidarthritis.Therefore,serumsialicacidlevelsareausefulmarkerof
inflammation.
Matsuzakietal.measuredserumsialicacidlevelsincirrhosispatientsandlivercancerpatients,

andfoundapositivecorrelationbetweenserumsialicacidlevelsandproteinsynthesisintheliver.
Serumsialicacidlevelswerefoundtobeincreasedinlivercancerpatientswithnormallevelsofalpha-
fetoprotein（AFP）andcarcinoembryonicantigen（CEA）tumormarkers１）.Reshadsuggestedthatsialic
acidmaybeamarkerforsecondaryinflammationtocancer,aswellasacancermarker２）.
Sialicacidsarepresentinseruminbothfreeandboundformswithsugarchainsinglycoproteins.

Previousstudiesreportedthatfreesialicacidandprotein-boundsialicacidwereassociatedwith
differentdiseases.Protein-boundsialicacidandα1-acidglycoproteinserumlevelswerereportedto
behigherinlaryngealcancerpatientsthaninhealthysubjects.Furthermore,protein-boundsialicacid
serumlevelspositivelycorrelatedwithcancerstages３）.Protein-boundsialicacidserumlevelswerealso
foundtobehigherincolorectalcancerpatientsthaninhealthysubjects４）,suggestingthatthesialicacid-
to-totalserum proteinratiocouldbeausefulmarkerforcolorectalcancer５）. Previousstudies
demonstratedthattheingestionofalcoholincreasedfreesialicacidserumlevels,whereasothers
arguedthatfreesialicacidserumlevelswerenotasusefulastotalsialicacidlevelsasamarkerfor
colorectalcancer６）.
Sialicacidlevelsareausefulparameterforinflammation,andcanbeusedtoevaluateother

importantbiologicalreactions.Thus,theprecisedeterminationofsialicacidlevelsinclinicalspecimens
mayprovideimportantclinicalinformation.Fourmainmethodsarecurrentlyusedtodetermineserum
sialicacidlevels:acolorimetricmethod７）,enzymaticmethod８）,fluorescencemethod９）,andhigh
performanceliquidchromatography（HPLC）１０）１１）.Colorimetricandenzymaticmethodsareinsensitive
andlessaccurateduetointerferencewithsubstancesinspecimens.Thefluorescencemethodis
sensitive（～～10－８M）andcanmeasureglycoprotein-boundsialicacidwithouthydrolyzation９）.Haraet
al.determinedserum sialicacidlevelsinhumansandexperimentalanimalsusingHPLCwitha
fluorescencedetector. ThedetectionlimitwasafewtensoffmolandtheyonlyreportedN-
acetylneuraminicacidinhumanserum１１）.
Inthepresentstudy,wemeasuredN-acetylneuraminicacidlevelsinhumanserumsamplesbya

fluorescencemethod.ThefluorescencelabelingmethodwasbasedonthatdescribedbyHaraetal.
Okazakietal.obtainedreliabledatausinganXBridgeC18columnintheirHPLCdeterminationof
allose,araremonosaccharide１２）;therefore,weemployedtheXBridgeC18columntodetermineDMB-
labeledN-acetylneuraminicacidlevels.Variousdeterminationconditionswereexamined,andthe
analyticalmethodwasevaluatedaccordingtotheInternationalConferenceonHarmonization（ICH）
guidelines.ManyN-linkedsugarchainsexistinserum,andwhenmeasurementsareperformedin
serumsampleswithoutanypre-processing,N-acetylneuraminicacidunrelatedtoanydiseasecondition
mayinfluencethelevelmeasured. Pre-processingsamplestoselectivelyconcentratedisease-
associatedN-acetylneuraminicacidmayimprovetheutilityofN-acetylneuraminicacidindiagnosing
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colorectalcancer.
Quarternaryammonium salts,suchascetylpyridinium chlorideandcetyltrimethylammonium

bromide,formcomplexesandprecipitateswithacidiccomplexcarbohydrates,suchasproteoglycans,
glycosaminoglaycans,andmucin-typeglycoproteins１３）.Cetyltrimethylammoniumbromide（cetavlon）
hasbeenusedtoscreenmucopolysaccharidosis１４）andtheextractionofDNA１５）.
Therefore,we herein investigated the extraction ofN-acetylneuraminic acid-containing

glycoproteinsandquantitationofN-acetylneuraminicacidusingcetavlon.

MaterialsandMethods

Reagents
1,2-Diamino-4,5-methylenedioxybenzenedihydrochloride（DMB）waspurchasedfromDojindo

MolecularTechnologies,Inc.（Kumamoto,Japan）.N-acetylneuraminicacid（biochemistrygrade）,2-
mercaptoethanol（biochemistry grade）,sodium hydrosulfite（biochemistry grade）,cetavlon

（cetyltrimethylammonium bromide）,methanol（HPLCgrade）,acetonitrile（HPLCgrade）,SDS-
polyacrylamidegelelectrophoresisreagents（forelectrophoresis）,andotherreagents（specialgrade）
wereallobtainedfromWakoPureChemicalIndustries,Inc（Osaka,Japan）.Sambucussieboldiana-
biotinwaspurchasedfromJ-OILMILLS,Inc.（Tokyo,Japan）.Streptavidin-HRPwaspurchasedfrom
ThermoFisherScientificK.K.（Yokohama,Japan）.
InstrumentsandHPLCconditions
HPLCinstrumentsconsistedofaHitachiHPLCpump（L-6200）,Autosampler（L-7200）,Column

oven（L-7300）,FluorescenceDetector（L-7480）,andInterface（D-7000）（HitachiHigh-Technologies;
TokyoJapan）.Excitationandfluorescencewavelengthswere370and450nm,respectively.XBridge
C18（5詐m3.0×250mm;Waters;Milford,MA）wasusedasacolumnwithacolumntemperatureof
35℃ andflowrateof0.4ml/min.Themobilephasefortheanalysiswasamixtureofmethanoland
ROwater（3:7;v/v）,andthemobilephaseforrinsingwasamixtureofacetonitrileandROwater（1:
1;v/v）.Sinceafractionoftheanalytecouldnotbeelutedintothemobilephaseforanalysis,thecolumn
waswashedwiththemobilephaseforrinsinguntilnopeakwasdetected.
Derivatization
Atotalof10.0mgofDMBwasaddedintoabrowntesttubewitharoundglassstopper,followed

by3.2mlofROwatertodissolveDMBand0.6mlof2-mercaptoethanolwithmixing.Thirtymilligrams
ofsodiumhydrosulfitewasaddedintoanothertesttube,followedby2.8mlofROwater.These
solutionsweremixedtomaketheDMBreagentforderivatization.Thereagentwasstoredina
refrigeratorandusedwithin48hoursofbeingprepared.Sampleandstandardsolutions（100詐l）were
pouredintoalight-shieldedscrew-cappedmicrotube（2.0ml）,mixedwith100詐lofDMBreagents,and
allowedtoreactfor60 minat70℃.Thetubeswerecooledwithwater,thencentrifuged（8000～
10000g;4℃）forapproximately10seconds.Onehundredmicrolitersof0.2Mpotassiumboratebuffer
atpH9.0wasaddedtothesolution,anda10-詐laliquotofthesolutionwassubsequentlyusedforHPLC.
Serumsamples
TheprotocolofthestudywasapprovedbytheEthicalCommitteeofKyotoBiseibutuKenkyusho.

Afterprovidinginformedconsent,serumsampleswereobtainedfromrectalcancer（5）andcolon
cancer（13）outpatientsatToriiClinic,aswellas20healthyvolunteers.Thesesampleswerekept
frozenat－70℃untiluse.
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Hydrolyzingcondition
Haraetal.（1987）11previouslydescribedtheconditionsusedtohydrolyzehumanserumwith25
mMsulfuricacidat80℃for1hour.Sincehydrolyzingconditionsarecriticalfordeterminingsialic
acidlevels,weexploredoptimalhydrolyzingconditionswith0.05Nsulfuricacidat80℃or95℃.
Serumpre-processing
Pre-processingfortotalsialicacid
Thepre-processingprocedureusedtodeterminetotalN-acetylneuraminicacid（TSA）wasas

follows:5詐lofaserumsamplewasmixedwith995詐lof0.05Nsulfuricacidtomakea200-folddiluted
solution.Tenmicrolitersofthedilutedsolutionwasthenplacedintoalight-shieldedscrew-capped
microtube,and90詐lof0.05Nsulfuricacidwasaddedtomakeafinal2000-folddilution.After
hydrolyzingtheserum,thetubeswerecooledwithwaterandcentrifuged（8000～10000g;4℃）for
approximately10seconds.
Pre-processingprocedurewithcetavlon
Thepre-processingprocedureofN-acetylneuraminicacidtreatedwithcetavlon（CTSA）wasas

follows:50詐lofaserumsamplewasmixedwith50詐lof2％cetavlon-0.2Msodiumacetatesolution.
Thesamplewaskeptfor10min.atroomtemperatureandthencentrifuged（13000gfor10min.;20
℃）.Afterthesupernatantwascompletelyremoved,500詐lof2％ cetavlon-0.2M sodiumacetate
solutionwasadded,thesamplewasmixedwell,andthencentrifugedagain（13000gfor10min.;20℃）
.Aftercompletelyremovingthesupernatant,500詐lof2％aceticacidsolutionwasaddedtothesample
tocompletelydissolvetheresidual（10-folddilution）.The10-folddilutedsample（5詐l）and0.05N
sulfuricacid（95詐l）wereplacedintoalight-shieldedscrew-cappedmicrotube（200-folddilution）to
hydrolyzetheserum.Thetubeswerethencooledwithcooledwaterandcentrifuged（8000～10000g;
4℃）forapproximately10seconds.
Evaluationoftheanalyticalmethod
Atotalof4nmol/mlofN-acetylneuraminicacidstandardsolution（0.05Nsulfuricacid）wasdiluted

with0.05Nsulfuricacidtomake800,400,160,32,and6.4pmol/mlsolutions.Standardcurves
with/withouthydrolyzationwereplotted（n＝3）.Theregressioncoefficientsofthenon-hydrolyzedand
hydrolyzedcurveswerecalculated（N＝8）.Thelimitsofdetectionandquantitationweredetermined
fromthestandarddeviationoftheresponseandslopeofthestandardcurve（n＝3）.Intherecovery
tests,800or160 pmol/mlN-acetylneuraminicacidsolution（50詐l）wasaddedtothe2-folddiluted
samples（50詐l）tomake400or80pmol/mlsolutions.Therecoverytestswererepeatedintriplicate
（n＝3）foreachconcentration.Testswererepeatedfor5daystodetermineintra-day（n＝15）andinter-
day（n＝2）fluctuations.
SDS-PAGEWesternBlotLectinAnalysis
Thesampletreatmentsolutionwaspreparedfrom0.1MTrisHCl（pH6.8）,1％ SDS,and20％

glycerin（without2-mercaptoethanol）.Serumsampleswerediluted20times.Thecetavlonpre-
processedresidual（obtainedfrom50詐lofaserumsample）wasdissolvedwith20詐lof2％aceticacid,
and30詐lofthesampletreatmentsolutionwasthenaddedtomake50詐lofSDS-PAGEsamplesolution.
Allsampleswereprocessedundernon-reducingconditions.
RapidasAE-6530andHorizblot2MAE-6687（・S）（ATTOCORPORATION,Tokyo,Japan）were

usedastheSDS-PAGEchamberandblottingapparatus,respectively.Aconstantpowersupplywas
providedbythePowerPhoreStar3810（AnatechCorporation,Tokyo,Japan）.A9％Hand-CastGelwas
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preparedforthegel.
Afterblotting,proteinsweretransferredontoaPVDF membrane（ClearBlot;ATTO

CORPORATION）１６）,stainedwith0.1％ CoomassieBrilliantBlueG250,andthenwithSambucus
sieboldiana-biotin/Streptavidin-HRP.
StatisticalAnalysis
AllstatisticalanalyseswereperformedwithR software,anddifferenceswereconsidered

significantwhenP＜0.05.

Results

Hydrolyzingcondition
Fig.1showstheresultsofthehydrolyzingexperiments.Whenhydrolyzedat95℃,therecovery

rateofsialicacidwasslightlylow.Thus,weestablishedtheoptimumhydrolyzingconditionstobe80
℃for40min.with0.05Nsulfuricacid.
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Fig.1.Hydrolyzingcurveswith0.05Nsulfuricacid.
Thetemperaturewassetateither80℃or95℃.Measuringpoints:beforeheatingandafter15,30,60,90,and
120min.Resultsareshownasthemean±SEM.



Evaluationofanalyticalmethods
Fig.2showsthestandardcurvesforN-acetylneuraminicacid.Contributionrates（r２）were1and

0.999fornon-hydrolyzingconditionsandhydrolyzingconditions,respectively. Theregression
coefficientswere5758.2and4895fornon-hydrolyzingconditionsandhydrolyzingconditions,
respectively.Theregressioncoefficientforthenon-hydrolyzingstandardcurvewassignificantlyhigher
thanthatforthehydrolyzingstandardcurve（meandifference137.6;thepairedStudent’st-test;p＝
0.000757;95％confidenceinterval（CI）,80to195）.
Fig.3showsdetectionandquantificationlimits.Thedetectionlimitsforthenon-hydrolyzingand

hydrolyzingconditionswere3.5pmol/ml,whilethequantificationlimitswere10.5and10.7pmol/ml,
respectively.
TheresultsoftherecoverytestsshowedthattherecoveryratesforTSAandCTSA（mean±

SEM）at80pmol/mlwere81.5±3.1％（95％ CI:68to95％）and93.0±6.9％（95％ CI:88to101％）,
respectively,andat400pmol/ml,94.3±1.4％（95％ CI:88to101％）and97.2±1.0％（95％ CI:94to
101％）,respectively.
ThechromatogramsofCTSAforblankandsamplesolutionswithstandardconcentrationsare

showninFig.4.
Intra-dayandinter-dayfluctuationsareshowninTable1.Intra-dayandinter-dayfluctuationsfor

TSAwere5.1％and7.1％,respectively,andwere6.6％and10.9％,respectively,forCTSA.
SDS-PAGEWesternBlotLectinAnalysis
TheresultsoftheSDS-PAGEWesternblottinganalysisareshowninFig.5.

DeterminationofTSAandCTSAinserumsamples
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Fig.2.StandardcurvesforN-acetylneuraminicacid.
Fluorescencewasdeterminedat6.4,32,160,400,and800pmol/ml.Resultsareshown
asthemean±SEM（n＝3）.



TheresultsofserumTSAandCTSAdeterminationsareshowninTable2.Fig.s6and7show
thedotchartsandboxplotsforTSAandCTSA.Fig.8showstheReceiverOperatingCharacteristic

（ROC）curvesofTSAandCTSA.

Discussion

Thehydrolyzingexperiments（Fig.1）performedinthepresentstudyrevealedthattherecovery
ofN-acetylneuraminicacidat95℃waslowerthanexpected,whereasnodecreasewasobservedinthe
recoveryrateofN-acetylneuraminicacidat80℃ withaheatingtimefrom30to120min.Thus,we
concludedthathydrolyzingwith0.05Nsulfuricacidat80℃for40min.wassufficient.
AsshowninFig.2,theregressioncoefficientforthehydrolyzingstandardcurvewassignificantly

lowerthanthatforthenon-hydrolyzingstandardcurve.Thismayhavebeenduetothedegradationof
someN-acetylneuraminicacidduringthehydrolyzingprocess.Thus,acalibrationshouldbeperformed
forthehydrolyzingstandardcurve.Sincethedetectionlimitwas3.5pmol/mlandquantificationlimit
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Fig.3.DetectionandquantificationlimitsforN-acetylneuraminicacid.
Resultsareshownasthemean±SEM（n＝3）.Thedetectionlimit（DL）wascalculatedfromtheequation:
DL＝3.3σ/S;andthequantificationlimit（QL）wascalculatedfromtheequation:QL＝10σ/S（S:regression
coefficient）.
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Fig.4.HPLCchromatogramsforCTSAblankandstandardsolutionsamples.
A:StandardCTSAsolutionchromatogram;B:Blankchromatogram.
TheretentiontimeofN-acetylneuraminicacid＝4.95min.

Table1.Intra-dayandinter-dayfluctuationsinthedeterminationofTSAandCTSA
levels



wasapproximately11pmol/ml（Fig.3）,determinationshowinglevel20pmol/mlorless,shouldbe
repeatedatadifferentdilution.
Whentheresultsoftherecoverytests（詐0＝100％）wereanalyzedusingone-sampleStudent’s

t-tests,the95％ CIforthe80pmol/mlspikedidnotcrossthe100％ level（p＝0.029）;thus,an
alternativehypothesiswasadopted.However,basedontheresultsofotherrecoverytests,we
concludedthattherecoveryresultsweresufficient.
ThechromatogramshowninFig.4revealedthattherewasacceptablespecificity.
Althoughtheresultsofintra-dayandinter-dayfluctuationswerefavorable,withapproximately

10％fluctuations,theinter-dayfluctuationofCTSAwasconsideredtobehigh（CV＝10.9％）.Thismay
havebeenduetothecomplexityofpre-processingsamples,whichcontributedtolargefluctuationsin
day-to-dayprocessing.Furthermore,thecomplex-formingrateofsamplestreatedwithcetavlonmay
havebeeninfluencedbythereactionenvironment,whichcouldalsohavecontributedtothelargeinter-
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Fig.5.SDS-PAGEWesternblotLectinAnalysisofserumandcetavlon-treated
samplesundernon-reduced/noheatconditions.
Lanes1-4werestainedwithCoomassieBrilliantBlueG250,andLanes5-7werestainedwithSambucus
sieboldiana-biotin/Streptavidin-HRP.
Lane1:M.W.marker
Lane2,Lane5:α1-acidglycoprotein
Lane3,Lane6:humanserum
Lane4,Lane7:cetavlon-treatedserum
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Table2. TSAandCTSAlevelsinhumanserumsampleslevels

Fig.6.Dotchart-boxplotofTSAlevelsforhealthycontrolsandrectalcancerand
coloncancerpatients.
Healthycontrols,20;rectalcancerpatients,5;coloncancerpatients,13.
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Fig.7.Dotchart-boxplotofCTSAlevelsforhealthycontrolsandrectalcancerand
coloncancerpatients.
Healthycontrols,20;rectalcancerpatients,5;coloncancerpatients,13.

Fig.8.ROCcurvesforTSAandCTSA.
“True”wasassignedtorectalcancerandcoloncancer,and“False”
wasassignedtohealthycontrols.AUC:TSA,0.65,CTSA,0.88;Threshold:
TSA,1287,CTSA71;Oddsratio:TSA,7.2;CTSA,32.



dayfluctuation.
ThedistributionofproteinsinTSAandCTSAsamplesareshowninFig.5astheSDS-PAGE

WesternblotLectinanalysis.Whenwecomparedunprocessedhumanserum（lane3）withcetavlon-
processedhumanserum（lane4）,albuminwasalmostcompletelyremovedfromcetavlon-processed
serum,andalargeramountofproteinswithmolecularweights（m.w.）higherthanthatofalbumincould
berecovered.IntheWesternblotLectinanalysis,theα1-acidglycoproteinwasdetectedinhuman
serum（Lane6）,butnotincetavlon-treatedserum（Lane7）.Incetavlon-treatedserum（Lane7）,
severalintensebandswereobservedintheareacorrespondingtomoleculeswithmolecularweights
largerthanthatofalbuminovertheglobulinarea.
Thecetavlontreatmentmayhaveprecipitatedanionicmacromolecularmixturesofacidic

glycoproteinsincludingsialicacid,acidicpolysaccharides,andnucleicacids;however,thatofα1-acid
glycoproteinwasnotconfirmed.
SincetheproteinsthatmayplayaroleintherelationshipbetweenN-acetylneuraminicacidanddiseases
areα1-acidglycoprotein（m.w.＝ca.44,000）,haptoglobin（ca.100,000to400,000）,ceruloplasmin（ca.
130,000）,andtransferrin（ca.78,000）,１７）１８）furtheranalysesarerequiredinordertodeterminethe
characteristicsoftheseproteins.
Inagakietal.performedanimmunohistochemicallectinanalysisoncancertissueusingsialicacid-
specificlectin１９）.WehereininvestigatedthequantitationofserumN-acetylneuraminicacid.
Inthepresentstudy,themeasuredTSAlevelwas1114±164.3nmol/ml（mean±SD）（Table2）,

whereasitwaspreviouslyreportedtobe502.6±89.5mg/LbyCeliletal.3Themeanvalueof1114
nmol/mlisequivalenttoapproximately344mg/L（molecularweightofsialicacid＝309）,whichwas
smallerthanthatreportedbyCelilandmayhavebeenduetodifferencesinthemethodsused.When
theresultsinTable2wereanalyzedbyaone-wayANOVA,nosignificantdifferenceswereobserved
inTSA（p＝0.1031）.However,wecannotdrawanyconcreteconclusionsbecauseofthesmallsample
size.AsignificantdifferencewasnotedinCSTA（p＝0.0039）.
Tukey’smultiplecomparisontestrevealedasignificantdifferencebetweenhealthycontrolsand

rectalcancerpatients,andalsobetweenhealthycontrolsandcoloncancerpatients,butnotbetween
rectalcancerandcoloncancerpatients（Fig.6,7）.TheresultsoftheROCcurvesareshowninFigure
8.Basedontheresultsofaone-wayANOVA,“True”wasassignedtorectalcancerandcoloncancer
patients,and“False”wasassignedtohealthycontrols.Theoddsratiosobtainedwere7.2and32,with
95％CI1.3to40.7and5.1to200.1,forTSAandCTSA,respectively.TheAUCswere0.65and0.88,
forTSAandCTSA,respectively.
Thecetavlontreatmentsignificantlyincreasedthesensitivityofcolorectalcancerscreening.It

currentlyremainsunknownhowsialicacidwasselectedthroughthepre-treatmentwithcetavlon;
however,theseparationofglycoprotein-boundandfreesialicacidmayhavecontributedtoitsselection.
TheresultsoftheWesternblotanalysissuggestedthatthisselectioncouldalsobeattributedto
differencesinthemolecularweightofsialicacid-boundglycoprotein.
TheWesternblotanalysisshowedthatthemolecularweightofglycoproteinprecipitatedbythe

cetavlontreatmentwaslargerthanthatofalbumin.However,thesensitivityofdetectingallcancer
typeswasnotnecessarilyincreasedbythecetavlontreatment.Althoughsensitivitywasincreasedin
patientswithcolonandrectalcancersinourstudy,anincreaseinα 1-acidglycoproteinlevelswas
previouslyreportedinlaryngealcancerpatients３）,suggestingthatdetectionsensitivitymaybe
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enhancedbyinvestigatingchangesinthesupernatantofsamplesobtainedfrompatientswiththiscancer
type.Inanycase,apre-treatmentthataltersthepropertiesofsialicacid-boundglycoproteinmay
specificallyincreasethedetectionsensitivityofvariouscancertypes.Theresultsofthepresentstudy
demonstratedthatdeterminingsialicacidlevelsfollowingacetavlontreatment,whichmainlyboundto
glycoproteinwithahighermolecularweightthanthatofalbumin,increasedthescreeningsensitivity
ofrectalandcoloncancerpatients.
TheseresultsindicatedthatCTSAvalueshaveastrongerrelationshipwithcertaindiseasesthan

TSAvalues;however,thiscouldnotbeconfirmedwithotherdiseases.
Furtherstudiesarerequiredtoimprovetheefficiencyofpre-processinganddetermining

relationshipswithotherdiseases.
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〈和文抄録〉

セチルトリメチルアンモニウムブロミド処理によるシアル酸定量および
血清中シアル酸の大腸癌における臨床的有用性について

鳥井 剛司１，３，金光 健宅２，萩原 明郎３

１鳥井医院
２一般社団法人京都微生物研究所

３同志社大学生命医科学部

背景：シアル酸は炎症のパラメーターとして有用であるが，さらに重要な生体反応の指標となる可
能性もあり，精度良く測定する意義は大きい．シアル酸の高感度定量について検討し，セタブロンに
よる血清前処理を行うことにより，大腸癌とシアル酸の関係について検討した．
材料および方法：健常人20名，直腸癌5名，結腸癌13名についてセタブロンによる前処理を行い，

加水分解，蛍光標識後シアル酸定量を行った．
結果：検出限界は3.5pmol/ml，定量限界は10.5～10.7pmol/mlだった．添加回収試験では，81.5～
97.2％だった．血清中シアル酸はCTSAでは差は有意となった（α＝0.05）．
考察：血清中のｼｱﾙ酸分析法評価については良好な結果であると考える．
CTSAについてTukeyの多重比較では，健常人と直腸癌，健常人と結腸癌で差は有意となった．オッ
ズ比を求めたところ，セタブロン処理を加えた血清中シアル酸定量値のほうが大腸癌と関連が強いこ
とが確認できた．

キーワード：HPLC，シアル酸，蛍光標識，DMB，セタブロン．
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