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Abstract

TheobjectiveistodevelopamethodologytoanalyzecathepsinL
(CatL)activity derived舟omthestratumcomeumasan indexof
skin conditions. Inthispaper,adisposabletype immuno-
chromatographictest-strip(test-strip)isproposedforCatLanalysis･
Afabricatedtest-stripforCatLanalysisconsistsofasamplepad,a
conjugatepad,anitrocellulosemembraneandabsorptionpad.
Afterdroppingasample,itwasneeded90storeachthesolutionat
thetest-lmeonthetest-stnp.Threeminafterdropping,areddish
purplecoloredbandwasappearedasthetest-1ine･ Theband
visuallyobservedclearlywhentheconcentrationofCatLofthe
standardsolutionover0.OIUn.Itwasindicatedapossibilityof
thedisposabletype immunoqhromatographictest-stripforthe
analysisofCatLofskin･

1.mtrodtlCtion

Theanalysisofstratum comeum componentsisawidelyacceptedmethodto
determineskinhealthstatus.Thecathepsinfamilyisoneofametabolizingenzym eof
skincellanditincludesasparticproteasecathepsinD (EC3.4.23.5)andcysteine
proteasescathepsin B (EC3.4.22.1),H (EC 3.4.22.16)andL(EC 3.422.15)(12)

呂慧 mJtb(.?iastmLと,i.saclayts:WalmmalsT.:sTi芸 慧 ca.;芸 蒜 cmZ芸霊 .uluJ:
altivity invitroofanyofthecathepsins(4).catLhasbeenid品tiBedasastratum
00meumdesquam ationprocess-relatedenzyme(5)･catLisoneofametabolizingenzym e
ofskinanditconcemedinthemetabolismofmelanin.

WehavebeeninvestlgatingtherelationshipbetweenthephotoIStreSSOfhuman skin
andCatL.TheobjectiveistodevelopamethodologytoanalyzeCatLactivityderived
fromthestratumcomeumasanindexofskinconditions.Inthispaper,adisposabletype
immunoWhromatographictest-strip(test-strip)isproposedforCatLanalysis.Inorderto
makepossiblecollectingofstratumcorneumeasily,atest-Stnpplngmethodwasused.

2.M血terialsarLdMethods

2,lCollectionofhumanskinsample

First,thefaceofsubjectswerecarefullywashedwithafacialcleansingsoap(P&G)
andwaterofambienttemperatureandwipedwithatowel･Subjectswereacclimatedby
slttlnginan environmentalroomattemperatureof24oCandarelativehumidityof40%.
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:.:;npEgm(is_asfieuratl;芸霊 Ig.0.ftchuedfearc:,F.e_,sirAm:itChOごed:amm芸;rS三言12e2C:eまu(sBFgiga.Tap)?
ThetapestrippingwasaffixedontheuppercheeksurfTacefor30S(Fig･lb),afterthatit
waspulledofftheskin.Immediatelyafter,thetapestrlpPlngWasinsertedinto750l⊥l
acetatebuffer(4mM,pH5)containingO11% tritonX-100･An ultrasonicwavewas
appliedtothesampleusingan ultrasoniccleaner(2210DTH,BransonUltrasonicCo.,

CT)for30minat37oC.Anegativecontrol(4mM aceticacidbuffTersolution,0U/1),
theCatLstandardsolution(0,010-1U/1)andthehuman Skinsample(0.015and0.020
U/1)Wereusedfわrtheevaluationofthetest-strip･

(a)Atapestripping

仲)Collection.ofhuman stratum corneum
uSlngatapeStnpPlng

Fig･IExtemalviewofatape stnpplngusedforthecollectionofhuman stratum
COmeum.
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呈之垣些pnO-ChromatographicTest-stnp

A fTabricatedimmuno-chromatographictest-stripforCatL analysis(test-strip)

consistedofasamplepad(5×10×0･83mm3,cFSP203000,MilliporeCo.,MA),a

conjugatepad(5×5×0.41mm3,GFCP103000,MilliporeCo.),anitrocellulose
membrane(50×5×0.24mm3,HF12004ⅩSS,MilliporeCo.)andabsorptionpad(5×5×
0.83mm3,cFSP203000,MilliporeCo.,Fig.2).

CatLantibodylabeledcolloidalgoldwaspreparedbymixmgacolloidalgold

solution(OD520-6,WRGHl,WineredchemicalCo･,Japan),anti-humanCatLantibody

(R&DSystems,Inc･,MN)and20mMTriS-HClbuffer(pH9･8)containing2･5%casein･
InordertomaketheconjugatePad,afilterpaperwasdippedintheCatLantibody

labeledcolloidalgold(secondaryantibody)solutionthendriedinanoven.Theanti-

humanCatLantibody(0.5mg/ml)wasimmobilizedonthenitrocellulosemembranein

ordertomakeatest-line.Finally,thenitrocellulosemembranewasblockedagalnStthe

nonspecificproteinadsorptionbyimmersionin10mM phosphatebuffersolution(pH7)

containing1%caseinsodium,andincubatedfor30minatroomtemperature(Fig.3a)･
When100lilsampleisdroppedonthesamplepad,theimpuritieswithlarge

molecularweightsare丘1teredby血esamplepad･Immediatelya鮎r,thesamplesolution
dissolvesthesecor)daryantibodyinitfrom theconjugatePad.Thesamplesolution
movestotheverticaldirectiononthemembranebycapillaryactior)andreachtoatest-

1ine(Figl3b)･Thetargetmolecule(CatL,antigen)inthesamplesolutionisやmobilized
withcolloidalgoldlabeledantibodybytheantlgerl-antibodycomplexreact10n.Ifthe
colloidalgoJdagglutinatesoverafixeddensity,thetestlinetumsinTedcolor(Fig.3C).

(a)ConfigurationofanimmunoIChromatographictest-strip

03)Extemalviewofanimmuno-chromatographictest-strip

Fig.2Extemalviewofanimmuno-chromatographictest-stripfわrCatLanalysis･

(∩



ECSTra一lSaCtions,16(ll)67-73(2008)

(a)Schematicoftheimmuno-chromatograpllictest-strip

昌sample conjugatepad=oO｡･捨一箪
Skir]sample

(b)Capillaryactior)(chromatography)

(C)Semi-quant血tiveanalysis

Fig.3Principleofcolloidalgold-basedimmuno-chromatography
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幽 些叫yzerforCatLAn alysis

An opticalanalyzer(25.5×26.5×14.5cm3,llkg)wasfabricatedinorderto

analyzetheCatLtest-strip(Fig･4a)･Thefabricatedopticalanalyzerconsistedofan

opticaldevicethatmeasuredtheopticaldensityofatemperaturecontrolunitforthetest-
stripandapersonalcomputer(LatitudeD531,DELLInc"TX)thatdisplayandrecord
thedata.A chargecoupleddeviceimagesensor(CCD)unitwasusedastheoptical
device(Fig.4b)IWhentheCatLtest-stripwasplaced,theCCDilluminatevertically
ontothetest-strip.ThedensityofthetestlineismeasuredbytheCCDatthewavelength
between300-800nm.

ThereflectionraitoRofthetestlinewascalculatedusingthefollowlngequation:

R-S/So

where,S:theamountoflightreceivedafterreaction,
So:theamountoflightreceivedbeforereaction.

[ り

Thereflectionratioisthenconvertedtoopticaldensity (OD)usingthefollowing

equation:

OD--log(R)

(a)Anextemalviewofthefabricatedopticalanalyzer
(25.5×26.5×14.5cm3)

O))Themeasurementprinciple

Fig.4AfabricatedoptlCalanalyzerforanalysisofthetest-strip.
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3.ResultsandDiscussions

CatL(meanj=SD)ofthe20healthyfemaleadults(2019士 110yr)wasO･020土0.005

U/I,andrangedbetween0,015-01031U/1.
Afterdropplngthesample,itwasneeded90storeachthesolutionatthetest-lineon

thetest-stnp･Threeminafterdropplng,areddishpurplecoloredbandwasappearedas
thetest-line.ThebandvisuallyobservedclearlywhentheconcentrationofCatLofthe
standardsolutionover0.OIU/1(Fig.5b,C,d,eandi).Inthecontrol(0U/I),thetestline
didnottumincolor(Fig.5a)･

Similarly,thebandvisuallyobservedclearlywhentheconcentrationofCatLofthe
human skinsampleover0.015U/1(Fig.4gandh)･CatLintheskinsampleofhuman
stratumcorneumcouldbedetected･Itwassuggestedthattheimmuno-chromatographic
test-StripmightbeusedfortheanalysisofCatLinskin.

Fig.5AnalysisOfCatLuslngtheimmuno-chromatographictest-stnp.a;negative
control(0U/1),b;0.01U/1,C;0.02U/1,d;0.05U/1,e;0.1U/1,f;1U/1(b-f.,standard
solution),g;0･015U/1,h;0･02U/1,(g-h,humanskinsample),ぐコ;Testline･

4.CONCLUSION

ItwasindicatedapossibilityofthedisposabletypeimmunoIChromatographictest-
stripfortheanalysISOfCatLofskin.Thefabricatedtest-strlPWasabletoanalyze
visuallyover0.05U/1orCatLwithin3min.Inaddition,itwasindicatedthatthe
fabricatedtest-StripCandetectedCatLfromhumanstratum comeum,andtheimmuno-
chromatographictest-stnpcouldbeusefulforCatLanalysis.
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