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IthappenedafteraboutonemonthafterIstartedlivinginNaples.Iwasinthearrivallobbyforinternational

flightsatFiumicinoInternationalAirportinRometomeetmyfamilyfromJapan.Thearrivalinformationboard

showedthatAlitaliaAirlinesflightAZ1781fromTokyo(Narita)viaMilanowasdelayedbytwohours.When

Ifeltlikegivinguponmeetingthemsoon,IheardmydearoldJapanesefromoneoftheseveraltelephonebooths

atthefarrightofthelobby.Thevoicebelongedtoamiddle-agedlady.、‘..…ThenighIwasdelayedlbrtwohours？

Icamehereontimebecausethisflightarrivesearlybutithasneverbeendelayedbefore.Youcalledmeatthe

office!Youdon'thavetocallmeattheoffice・Because,Idon'talwaysstopbytheoffice.Whydon'tyoucall

meatmyhouse?.…."Itseemedthatshewasnotverycalm.ThisladywasMiyokoItoandatourconductorof

atravelcompany.ShecametotheairporttomeetJapanesetravelerswhowouldcomeallthewayfromJapanto

thecountryofsightseeing,Italy.Ms.ItolivesinItalyandhastwochildrenandanItalianhusband・IfAlitalia

AirlinesflightAZ1781hadnotbeendelayed,IwouldnothavehadaconversationlikethiswithMs・Ito.This

mighthavebeenaonceinalifetimemeeting.IfeltthatmeetingJapaneseinalonelyforeigncountrywould

becomealifetimememory.

AlitaliaAirlinesflightAZ1781thatwasscheduledtoarriveatseventwentyp.m.arrivedinRomeaftertenp．m．

afterathree-hourdelay・Asamatterofcourse,myfamilymissedaconnectingflighttoNaplesandinthesituation

thatwemighthavebeenleftbehindintheairport.However,sinceIhadgottenusedtotheItalianwayofliving.

IbargainedwithAlitaliaAirlinesandgotanight'sstayatahotelinRomeandround-triptaxifarefromtheairport

tothehotelformyfamily.

OurhouseinNapleswasonVomerohillinanexclusiveresidentialquarter・OnVomerohill,buttheapartment

wasclosetothejunctionoftheexpressway(Tangenziale)thatwenthalfwayaroundNaplesCityandwaspretty

farfromthedowntownNaples.Becauseofthat,wecouldrentaluxuriousapartmentatalowrent.Our

apartmentwasontheeighthfloorofamodernten-storybuilding・ItwasfullyequippedwithItalianfurniturein

twosplendidbedrooms,aTV,aphone,awashingmachine,andafridge,andevenanovenandadishwasherin

thekitchen.Itwasabeautifullady(Napolitana),AdrianaMaurielluwhoaccommodateduswithsuchalifein

Naples.Theownerofthisapartmentlivedonthefirstfloorwithhermotherandwemadeallsortsoftroublefor

her.

TherewerethreewaystocommutetotheZoologicalStation.Thefirstwaywastocommutetherebycablecar

ontheChiaialine・Thisway,itwasabouttenminutesonthecarbutittookfortyminutesforaonewaytripdue

tothetimelostinwalkingfromonestationtotheother.ThesecondwaywastotakebusNo.128thatconnected

CityHall(Municipio)andVomero.Thewalkingdistancewasshortenedthisway,butpossiblestrikes(sciopero)

andanunreliabletimescheduletroubledme・Thelastwaywastocommutethereonfoot.Thiswaswellsuited

tothosewhoatetoomuchItalianfoodandthosewhowereshortofexercise.ViewingNaplesBay,MountVesuvius,

andSorrentopeninsulawhilegoingdownthestairswasgreat.GoingtherewasO.K､,butIdonotrecommend

doingthisonthewayhomebecauseitwasasteepclimballtheway.

ThethemeofmystudyattheNaplesZoologicalStationwas"energymetabolisminseaurchinspermatozoa

belongingtotheorderArbacioida".Actually,ittookalongtimetocomeupwiththistheme・InJapan,asfar

asequipmentwasconcerned,therewasonlyalittleresearchthathadtobedoneinItaly,eventhoughmarine

animalswerethesubjectsofstudy.Andstudyontheenergymetabolismofseaurchinspermatozoa,thatwasthe

themeofmystudy,wasalreadybeingstudiedattheNaplesZoologicalStationbyDr・HideoMohri,whoisnow
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thePresidentofOkazakiNationalReserchInstitute・Inthissituation,Iconsideredwhatthemewouldbeproper

forresearchthathadtobedoneinItaly・Letusfocusonthespeciesofseaurchinsthatappearinresearchpapers.

SeaurchinsthatareusedfrequentlyinJapanare〃FmjrE""℃tuspuたﾙeﾉrimus,』"『んoci上北iriscrass坤加α,and

称e"｡b“""W“‘卿"浬ssus.TheybelongtotheorderEchinoidaundertaxonomicclassification.InAmerica,

Srm"〃わcentrotuspurpuratus,Lytecん伽uspictus,andA池aviap""α"ねtaareused,andinItaly,Parace""℃r“
〃vidusand』めαcia肱冴わareusedforresearch.Inshort,theorderArbacioidaisusedforresearchinadditionto

lheorderEchinoida.However,itishardtoobtain別心aciainJapan,andGlyptocit加'isc花""ﾉarisofthesuborder

Phymosomatoidaisusedtoasmallextent.Itturnedoutfortunatelyforme.Ihadjustfoundthattheenergy
metabolismofGlyptocidarisspermatozoaisdifferentfromthatofseaurchinsoftheorderEchinoida.Inshort,sea

urchinspermatozoathatbelongtotheorderEchinoida,suchasHE"『たentrotus,obtainATPforflagellarmovement

throughoxidationofphospholipid,particularlyphosphatidylcholine(PC)".Ontheotherhand,Glyptocii加is

spermatozoausetriglycerideasasubstrateforenergymetabolism̂'.Inotherwords,itispossiblethatseaurchin

spermatozoaoftheorderArbacioidautilizetriglycerideforproducingATPforflagellarmovementasGlyptocidaris

spermatozoado.Thus,itbecamethethemeofmystudyattheNaplesZoologicalStationinItaly.

SincematerialsforthisresearchwereParacentrotuslividusandAめαcね脆脚ねwhichwereofMediterranean

origin,mytimeofstaywaslimitedtotheirbreedingperiodanddeterminedas128daysstartingfromNovember

30th,1992toApril10th,1993．ThepersonwhosupportedmyresearchattheNaplesZoologicalStationwasDr.

RosariaDeSantisoftheCellDevelopmentalBiologyLaboratory.Bytheway,Ihadheardalotaboutresearch

inNaplesfrommyseniorassociatesandacquaintances,butIthinkthatIactuallymanagedtoconductexperiments

fairlywell.Inexperiments,Iplannedin』心αciaandParacentrotusspermatozoatoanalyzelipidquantities,to

measureoxygenconsumptionrateandtoconductmorphologicalobservationswithanelectronmicroscope・For

measuringtheoxygenconsumption,IcoulduseanoxigraphofDr.PalumbooftheNaplesZoologicalStation.

Samplesformorphologicalstudywerefixedandobservationwasplannedtoconductwithelectronmicroscopyin

Japan.Ialsoplannedtomeasurebiochemicalstudy,suchasenzymeassay,inJapanaftertheywerelyophilized.

Furthermore,Ibroughtnecessaryreagentsandthinlayerchromatography(TLC)platesforanalyzinglipidfrom

Japan.SoIflatteredmyselfthattroublecouldneverhappen.Infact,Icannotsaytherewerenotanyproblems.

Thiswasresearchatanunfamiliarplace.AnunexpectedsituationoccurredwhenIwasabouttomeasure

determinatequantityoflipidduetolackofsufilcientinformationonameasuringinstrument・Basically,determi-

natequantityoflipidisexpandedonaTLCplate,spotted,andthenmeasuredbyadensitometer.However,a

densitometerIfoundattheNaplesZoologicalStationwasold,anditwasalmostunusableformeasuring

determinatequantitywithaTLCplate.IaskedRosariatocheckandseeifthelaboratoriesoftheuniversitiesin

NapleshadadensitometerIneeded,butshecouldnotfindone.Reluctantly,IdecidedtosendTLCplateswith

expandedlipidonthemtoJapanandtohavesomeonetomeasurethemforme・But,anyonewhounderstoodthe

circumstancesofpostalservicesinItalywouldhesitatetosendseveralplatesthatwerememorizedaspreciousdata

toJapan・Alsoexpresspackageserviceswerenotreliableatthattime,either.Yes,thereisthebestway・Ifyou

visittheNaplesZoologicalStationinthefutureandhaveoccasiontosendsamplestoJapanurgently,usetheCAI

Post(businessmail).Accordingtomyactualexperience,apackagewillbedeliveredtoJapanbytheweekendif

yousenditoffonthepreviousMondayandyoucanreceivetheanalyzeddataoflipidbyfaxfromJapanonthe

followingweek.

IacquiredfollowingresultsfrommystudyinNapleŝ'.Thesubstratethatisutilizedforenergymetabolismof

Paﾉ.αcentrotusspermatozoaaswellastheJapaneseseaurchinsoftheorderEchinoidaisphospholipid,particularly

PC・However,inthecaseofAめaciaspermatozoaoftheorderArbacioida,triglycerideisexpectedlyutilizedfor

energymetabolism̂'.Frommorphologicalobservation,thelipidbodieswerefoundtheintramembranespaceof

mitochondriaofParace""℃tusspermatozoaand,ontheotherhand,lipidglobuleswerecontainedinthemidpieces

orA心αciaspermatozoa・Itisbelievedthatbothplayaroletopreservephospholipidortriglyceridethatare

utilizedforenergymetabolism*'.Inaddition,bothPnFα“""℃tusandノィめαciautilizedcreatinephosphateas
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phosphagen.ThequantityofcreatinephosphateaswellasATPdecreasednoticeablywiththeinitiationof
flagellarmovement̂．Theseresultsandotherresultsfromexperimentsconductedlaterprovedthatsortsofenergy

metabolismofseaurchinspermatozoaaredifferentfromthoseclassifiedintaxonomicclassification・More

specifically,thesubstratethatisutilizedforenergymetabolismbyseaurchinsoftheordersDiadematoida,

Arbacioida,andClypeasteroidaistriglyceride.Ontheotherhand,phospholipid,whichwasconsideredtobe

utilizedaccordingtotheacceptedtheory,isonlyutilizedbyseaurchinsoftheorderEchinoidaforenergy
metabolism̂.

Finally,IwouldliketopresentpartofaletterIreceivedafterIreturnedfromItalyfromMs.ItowhoImetat

Fiumicinointernationalairport,andtoshowmyappreciationtotheItalianpeople.Icouldnotwriteitdowndue

tolimitedspace,butIvisitedProfessorG.GiudiceofPalermoUniversityandProfessorB.BaccettiofSiena

Universityandgaveseminarsonenergymetabolismofseaurchinspermatozoa.Icouldalsoholdmeaningful

debateswithmanyresearchers,students,andgraduatestudentsontheirsubjectsofresearch.Ideeplyandsincerely

appreciatewhatDr.RosariaDeSantisandthestaffsattheNaplesZoologicalStationhavedoneforme.

"ItalianpeoplelivesmilingheroicallywishingthatItalycouldbetheirsalone.Yet,theytolerateforeignpeople.

hidetheirannoyanceandfrustration,and…"(quotedfromaletterfromMs.Ito,wholivesinItaly.)
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