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The Effect of Praziquantel on Patterns of
Schistosoma mansoni Eggshell Hatching Breaks
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Abstract: The break of the eggshell formed by water- and praziquantel (PZQ)-induced

hatching of Schistosoma mansoni eggs was observed by scanning electron microscopy. The

break most frequently formed on the long axis of the eggshell opposite the spine, and less

frequently along spine side, parallel or oblique to the long axis of the lateral side of the egg-

shell. An outwardly-curled lip of shell lined the external margins of the hatching orifice.
The shell itself was of uniform thickness and fairly smooth. No significant difference was

observed in the position breaks between water- and PZQ-hatched eggs. However, PZQ

hatching produced smaller hatching orifices and the miracidium frequently failed to escape.

Kqyw0nね：SthisioS0mamamS0mi，Hatching0feggs，Praziquantel

IMTRODUCTIOM

SchistOsOme eggs hatch easilyin water．AlthOughmuchusefu1infOrmati0n has ac＿

Cumulated，theexactmechanismofhatchingofschiSt0sOmeeggsremainunknOWn。Recently

OneOftheauthOrSreP0rtedthatpraziquantel（PZQ）stimulatedthehatchingOfmiracidiafrom

SchiのS0mamamS0mieggswhichwereincubatedinphOsphatebufferedsaline（PBS）of365

mOsM（Katsumata，1988）．ThequestiOnariseswhetherthereisanessentialdifferenceinthe

mechanismbetWeennaturalWater－inducedandPZQ－inducedhatching・

ThusfarthemorphOlogicalobservatiOnsOnthehatchingOfmiracidiumhaspr0Vided

ValuableinformationOnthemechanismSOfthebreakOftheeggshell（KassimandGilbertsOn，

1976；Higgins‾OpitzandEvers，1983；Samuels0netaL，1984）．ThesestudieSenCOuragedusto

C0mparethebreakoftheeggshellformedbywater＿andPZQ．inducedhatchingofsimamS0mi

eggs．
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MATERIALS AMD METHODS

The eggswere the Kenya strain Of S．mamS0miwhich have been maintainedin Our

labOratOryf0rmanyyears・TheeggswerecOllectedfrOmtheliversOfinfectedhamstersby

the digestiontechnique OfKatsumata（1988）．Eggswere repeatedlywashedwithPBS（365

mosM）inatesttubeandallOWedtosinkundergravity。Thesedimentscontainedexclusively

thematureunhatchedeggS．AnaliquOtOftheeggsuspensiOnwaseitherdilutedbydistilled

WaterOreXpOsedtOPBScOntainingPZQ（afinalcOnCentration：10ng／ml）tOstimulatehatch－

ing．OnehOurlaterthe emptyeggshell，miracidium andunhatched eggswerefixed with

2。5％glutaraldehydeinPBS．ThespecimensWeredehydratedinagradedseriesOfethanOl，

criticalpoint dried，COated with gOld，and observed byJEOLl00CX scanning electron

microscOpe．MeasurementsOfthelengthOftheeggshellandthelengthOfitshatchingbreak

WerereCOrdedbyusingacomputergraphicsystem（COsmOzOne，MikOnLtd．，Japan）．

RESULTS

ThehatchingratesoftheeggsinwaterandPZQsOlutiOnwereabOut70％and20％

respectively．

ThereseemtobeavarietyofpOsitiOnsforthebreak－Fig．1shOwsthelOCationOfthe

breakintheeggshel1formedbywater．inducedhatching．ItformedalOngthelengthOftheegg－

she1l0nthesurfaceOPpOsitethespine（A），Onthelongaxisofthespineside0ftheeggshell

（B），parallel（C）OrOblique（D）tothelOngaXisOftherightlateralsideOftheeggshell，and

paralleltothelOngaXisOfleftlateralsideOftheeggshell（E），whenthespinewasviewedtO

gOfrOm abovetobelow enface．

Fig・2showsthebreakoftheeggshellf0rmedbyPZO－inducedhatching．Thebreak

WasnOticedinaconfinedlocatiOnOftheeggshellWhichdidnOtdiffermuchfrOmthelOCa．

tiOnOfthebreakidentifiedfOrwater－inducedhatching．WhenthehatchingWastriggeredby

water，thehatchedmiracidiaswamawayfrOmthebrOkeneggshells・HOweVeryWhenthehat．

chingwasinducedbyPZQ，miracidiafrequentlyremainattachedtOthebrOkeneggshellsat

anypartoftheirbodies（Figsi2B，C，D）OrfailedtoescapefrOmtheeggshells（Fig．2A）．

TablelshoWstherelativefrequencyoftOPOgraphicaldistributiOnOfthebreakinthe

eggshe11．FOrbothtriggersthel0ngaXisOftheeggshellOPp0sitethespinewasthemOstfre－

quentlybrOken・TherewasnOslgnificantdifferenceintherelativedistributionofbreaksbet．

WeenWater－and PZQ．inducedhatchingOfS mamS0mieggs．

Table2showsthemeasurementsOflongaxisOftheeggshe11andthebreakfOrmedOn

thelongaxisoftheeggshellOPpOSitethespine．WhenthehatchingwasinducedbyPZQ，

significantlysma11erbreakswerefOrmed（p＜0．01，Students“t’，test）．

TheexternalmarginsOfthehatchingaperturewerelinedwithalip0foutwardly＿Curled

shell（Figs．1Fand2E）．On．endviewsOfthebrOkenshellitselfwerefew（Fig．1G）．Thesur－

faceofthebreaksWaSrelativelysmOOthanduniformlythick（Figs．1Hand2F）．Thepresent

studyfailedtomakeitclearwhethernopleCewaSlostorbrokenaway・
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Fig．1．ScanningelectronmicrOsC0PyOfthebreak0ntheeggshellformedby（●）miracidialhatchingin

water．A－EshOwlocationOfthebreak．ThebreakfOrmedOnthelOngaXis0ftheeggshell

OppOsitet0thespine（A），Onthespineside（B），Parallel（C）OrOblique（D）tothelOngaXisOf

rightlateralside0ftheshell，paralleltothelOngaXis0ftheleftlateralsideOftheshell（E），
WhenthespinewasviewedtOgOfr0mabovetObelowenface・Thebr0kenarea0ftheeg＿

gShellusuallycurledOVer（F），butrarelycurledless（G）．Hsh0wsthetransVerseseCti0n。f

thebreak．Surfacewasrelativelysmo0thanduniformlythick．
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Fig．2．ScanningelectrOnmicrOsCOPyOfthebreakontheeggshellfOrmedbymiracidialha

（‾l）tching

tTiggeredbypraziquantel．A－Dshowthelocati0nOfthebreak．ThebreakfOrmedOnthe
l0ngaXisoftheeggshe1lopp0SitetOthespine（A），0nthe＄pineside（B），0bliquetOthelOng
a×isOftherightlateralsideOftheshe11（C），1eftlateralsideofthesheli（D0，whenthespine
wasviewedtog0frOmabOVetObelOwenface．note：Themiracidiumremainedwithinthe
eggshell（A）OrattaChedthebreakOftheShellatanyparts0fitsbOdy（B，C〉．ThebrOken
area0ftheeggShe11curledOVer（E）．ThesurfaceOfthetransverSeseCtiOn0fthebreakwas
relativelysmoOthandl1nifOrmlythick（F）．
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Tablel．Relative frequency of distribution Ofthe breakinthe eggShell

L0CatiOn Of breakinthe shell

Trigger

of

hatching

M0．Ofeggs
examined Surfaceopp0site

thesplne
Spine side

WhensplnewasvieWedtogofrom
abOVetObelowenface

Rightlateral　　Leftlateral
side Ofshell side Ofshell

water　　　　　　147　　　　　　　103　　　　　　　11　　　　　　　　26　　　　　　　　7

prazlquantel　　　129　　　　　　　80　　　　　　　5　　　　　　　37　　　　　　　7

（10ng／ml）

Difference between triggers by x2＝5．987（MS）

Table2．Measurement oflOng aXis ofthe eggshellandlength of

the breakformed On the eggshe11

TriggerOf M0．Ofeggshell Longaxisof　　　　LengthOf
hatching examined eggshell（FLm）　　　break（FLm）＊

water

Prazlquantel

（10ng／ml）

43　　　　　　　119．5±11．8　　　　　95．3±13．4＊＊

29　　　　　　　122．5±　8．9　　　　　62．1±19．3＊＊

＊MeaSurementwaS d0ne OnthebreakfOrmed0nthel0ngaXis Ofthe shell

OPPOsite t0the splnealOne．

＊＊Differenceis statistiCal1ysignifiCant（p＜0．01，students“t”test）．

DISCUSSIOM

TheaimofthepresentstudywastocomparetheWater‾andPZQ．inducedhatchingof

Smams0mieggsintermsOfhatching－breakpatternsfOrmedontheeggshell．Ifwec0uldiden－

tifyanystruCturaldifferenceinthebreakoftheeggshell，WehavetOaCCePttheideathatthe

mechanism0f PZQ－induced hatching differs from that Of naturalwater－induced hatching．

ElectronmicroscOpydidnOtidentifyanydifferenceexceptinthelengthOfthebreak．Both

water＿andPZQ－inducedhatchingproducedbreaksmostfrequentlyOnthelOngaXisoftheegg－

she11OppOsitethesplneandanOutwardly‾Curledlip ofshe11appeared atthemargms．The

fai1ureOfmiracidiatOesCaPefromPZQ＿hatchedeggsisprobablyrelatedatleastinpartto

anabnormal1ysmallhatching0rifice・PZQparadoxiCa11ystimulatedthemiracidiumtOswim

withintheeggshe11andallowedthemtohatchunderhighOsmOticpressure（Katsumata，1988），

butmayhavereducedtheirabilitytobreakfree・TherefOre，thehatchingrateoftheeggsex－

pOsedtoPZQsolutionremainedloW（20％）・AlthOughthepresentstudydOesnOtprOVe Or

disprovethethreehypothesesOnthemechmismOfthehatchingoftheeggs，ViZ．0sm0tic

Pressure（Bair and Etgens，1973；Kassim and Gilbertson，1976），meChanicalactivity

（SamuelsOnetal．，1984）andprote01yticenzyme（ⅩuandDresden，1986），itencouragesustO

COmmenCestudyontheroleofthe血iracidialmotilityinthehatchingOfthe eggs．
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