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ＫｅｙｗｏｒｄＳ：Ｅ〃te7o6il(ｓｚﾉe7"liclJ/αγ/S，allthelmintic，Ma-Klua，Combantrillc，ultrastructurc

casesinlnan,althoughmanyofthepatients

requiｒｅｄｍｏｒｅｔｈａｎｏｎｅｔｒｅａｔｍｅｎｔ・Ｔｈｅ
ｃｈｅｍｉｃａｌｎａｔｕｒｅｏｆＭａ－Ｋｌｕａｃｏｎｓistingof

diospyrolwaselucidatedｂｙＢｏｒｓｕｂｃｍｚＬ
(1976),NilanidhiandPrachankadee(1962)，
YoshihiraeMl.（1971）ａｎｄＴｅｚｕｋａｅＭｌ．
(1973)．
MorphologicalreSearchhasbeendoｎｅ

ｂｒｉｅＨｙｏｎａｆｅｗｈｅｌｌｎｉｎｔｈｓａｆｔｅｒＭa－Ｋｌｕａ
ｔｒｅａｔｍｅｎｔｂｙＫｏｙａｍａｅｔａＬ（1980)witha
lightmicroscopeandTonguｅｔａＪ.（1980）
withanelectronmicroscope・Ｔｏｄａｔｅ，
however,ｔｈｅｒｅｈａｓｂｅｅｎｎｏｄｅｔａｉｌｅｄａｃｃｏｕｎｔ

ｏftheultrastructuralchangesonthｅｗｏｒｍ

ｏｒｇａｎｓｓｕｃｈａｓｃｕｔｉｃｌｅ,ｍｕｓｃｌｅａｎｄｉｎｔｅｓｔｉｎｅ・
Ｔｈｅpresentstudydescribesthemorpho‐
logicalchangesinEntcγo6jzlszﾉｅγ伽c〃ｌαγｊｓ
ｃａｕｓｅｄｂｙＭａ－ＫｌｕａａｎｄＣｏｍｂａｎｔｒineby
electronmicroscopy．

Introduction

DiosPyγosmolJisisaspeciesofwoody
treebelongingtotheEbenaceafamily・Ｉｔ
ｇｒｏｗｓｗｉｌｄｉｎｔｈｅｎｏｒｔｈｅｒｎａｎｄｍｉｄdle
partsofThailandandbearsyellowish-green
fruitduringtheraiｎｙｓｅａｓｏｎ・Ma-Klua,ｔｈｅ
ａｎｔｉｈｅｌｍｉｎｔｉｃｂｅｒｒｉｅｓｏｆＤ・moJJis，ｈａｓｂｅｅｎ

ｕｓｅｄａｓａｎｅｆｆｅｃｔｉｖｅｄｒｕｇｆｏrintestinal

parasitesbythenativeherbdoctorsin
Thailaｎｄｓｉｎｃｅｏｌｄｔｉｍｅｓ・Ｔｈｅａｎｔｉｈｅｌ‐

minticeffectsofjuiceextractedfromthis
fruithavebeendemonstratedbySadun

andVajrasthira（1954)，Mokkhasmitand
Pengsritong（1967)，ＳｅｎｅＭＬ（1974）and
SrinophakuneMl．（1978)．Accordingto
MokkhasmitandPengsritong（1967)，ex-
cellentanthelminticeHicacyagainstintesti-

nalparasiteswaｓｏｂｔａｉｎｅｄｉｎａｌｍｏｓｔａｌｌ
MaterialsandMethoClS

＊ＤｅＰａｒｔ"ｚｃｎｔｏ／Ｐａ７ａｓｊｔｏＪｏｇＬＯｈｄＭ'"ｑＵｎｊｚﾉersjtγ
MedicqJSc/zool，Ｏﾉｾnyaj7Ua,〃Pnm

TDef)αγtｍｅ"ｔｏ/ＰαγnsjtoJogγ，Ｔ/DCﾉﾉﾊejU71iUe灯ｉｔ)）

Ｓｃ/UCCノofMedjcj"e,α'IdCljlzicdlJLq6o7atoγγ，ＴＡｅ

ＪｉＡｅノＵ，zizﾉeγs/ｔｙＳｃ/looJo/Mcdjcか】e，Ｔｏｈγ０，
〃pα'１．

１:DCPαγt"Iel2to／Ｐａｒａｓｉ//o/ogy,Ｎａt/olMlノ’'1stjtl（ｔｅｏ／

HeaJt/u，Ｔｏﾉｾｯo，ノａｐａ〃

§Depαγt"ｌｅｎｔｏ/Collll"l`"icm6/ｅＤＭｉｓｅＣｏ"tro/，

皿加st7yo/Ｐ２１ＭｃＨｅα/t/'，Ｔﾉﾉαﾉﾉα"。

､llDePart"IC"ｔｏ/ＨｅｍＪ/'1t/ＩＣ/ogy，ＦｑｃＭ/t)！ｏ／ＴＴＣ‐

lbicqZMeaicj72e，Ｍｄ｢ﾉﾉﾉdoZU7l/i【ﾉﾋﾟｒｓ/t肋Ｂｎ７ｌｇﾉｾｏｈ，
Ｔハαﾉﾉα"．．

ＴｈｅＭａ－Ｋｌｕａｐｏｗｄｅｒｕｓｅｄｆｏｒｔｈｉｓｅｘ‐
perilnentwasextractedfromfruitof
DiosjbyγosllzoJlisbyalcohol，ａｎｄｗａｓｋｅｐｔ
ｕｎｄｅｒｖａｃｕｕｍｉｎｈｅｒｍｅｔｉcallysealedam-

pules，Ｏｎｅｄｏｓｅｏｆ５０ｍｇ/ＫｇｏｆＭａ－Ｋｌｕａ
ｗａｓａｄｍｉｎｉｓｔｅｒｅｄｔｏeachpatientinfected
withEnteγｏ６ｊｚ（ｓｚﾉeγ"zicu〃γisinThailand

inJanuary,1978.Anothervermicide,corn‐
bantrine（１０ｍｇ/Ｋg)，wasgiventoother
patients・ＡｄｕｌｔｗｏｒｍｓｏｆＥ'．，〔ﾉeγｍｉｃｕ/αγｉｓ
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contractileportionandwaslocatedbeneath
thehypodermis・Thecontractileportion
includedthickandthinmyofilaments，

thenoncontractileportionmitochondria，
nucleus，andotherorganelles・

Ｔｈｅｉｎｔｅｓｔｉｎａｌｗａｌｌｃｏｎｓｉｓｔｅｄｏｆａｓingle

layerofintestinalcells(Fig.2,1）havinga

brushborderofmicrovilli(Fig.２，Ｖ)ｆａｃｉｎｇ
ｏｎｔｈｅｉｎｔｅｓｔｉｎａｌｌｕｍｅｎ、Theseintestinal

cellscontainedanucleus，Initochondria，

andlnanyvacuoles，Ｔｈｅｉｎｔｅｓｔｉｎｅｗａｓ

ｓｕｒｒｏｕｎｄｅｄｂｙａｈｏｍｏｇｅｎｅｏｕｓｂａｓａｌｌａｍｉｎａ

(Fig.２，ＢＬ)．Furthermoretheintestinewas

sparselycoveredbyathinmusclelayer
aｒｏｕｎｄｔｈｅｂａｓａｌｌａｍｉｎａ，

ＴｈｅｅｇｇｓｈｅｌｌｏｆＥ.,〔ノビγｍｊｃＭｑγjsconsisted

of21ayers,theoutermostslitlayer(Fig.３，

SL）andaninnerchitinouslayer（Fig.３，
ＣＬ)．Theslitlayershowedmanylattice
structuresatrightanglestotheshellsurface

andsmallcanalsradiatiｎｇｆｒｏｍｉｎｓｉｄｅｔｏ

ｏｕｔｓｉｄｅｉｎｓｅｖｅｒａｌplaces・Ｔｈｅｉｎｎｅｒｃｈｉｔｉｎ‐
ouslayerexhibitedhomogeneousless-dense
structures．

（２）Morphologicalchangescausedby
Combantrine

Thecuticle(Fig.6,Ｃ)ｗｈichwastreated
withCombantrineshowedstructuressimilar

tothecuticleofcontrolworms・Ｉｎｔｈｅｈｙ－

ｐｏｄｅｒｍｉｓ（Fig.6,Ｈ)，thevacuolation（Fig.
6,Ｖ）becamegraduallyclear・Themito‐
chondriainthemusclecell（Fig.6,ＭC）
ｇａｖｅｉｎｄｉｃａｔｉｏｎｓｏｆｓｗｅｌｌｉｎｇｉｎｎｏｎcon‐

tractileportions・Themicrovilli(Fig.5,Ｖ）
ofintestinalcells（Fig.5,1）ｗａｓｍｕｃｈｔｈｅ
ｓａｍｅｓｔｒｕｃｔｕｒｅａｓｔｈｅcontrol、However，

thematrixofnucleus(Fig.5,Ｎ)ｃｏｎｔａｉｎｅｄ
ｓｏｍｅｄｅｎｓｅｂｏｄｉｅｓａｎｄｖａｃuoles・Ｅｎｄo‐

plasmicreticulumandmanyglycogeｎ－ｌｉｋｅ
ｇｒａｎｕｌｅｓｗｅｒｅｉｎｃｒｅａｓｅｄｉｎｔｈｅcytoplasm

oftheintestinalcells（Fig.5,1)．

（３）Morphologicalchangescauseｄｂｙ
Ｍａ－Ｋｌｕａ

Ｍａｒｋｅｄｃｈａｎｇｅｓｏｃｃｕｒｅｄｉｎｔｈｅｗｏｒｍｓ
ｔｒｅａｔｅｄｗｉｔｈＭａ－Ｋｌｕａ，Ｔｈｅ６１ａｙｅｒｅｄｃｕｔｉ‐

ｃｌｅ（Fig.８）lostitsdistinctstratum・The
outermostlayer，theexternal-corticallayer

werecollectedfromthefecesofthepatients・
Thewormswereimmediatelyfixedin４％

phosphate-bufferedglutaraldehydesolution
(0.1ＭｐＨ7.4）atroomtemperatureand
weremaintaｉｎｅｄｉｎｔｈｅｓａｍｅｆｉｘａｔｉｖｅｓｏ‐

ｌｕｔｉｏｎｆｏｒ２ｗｅｅｋｓａｔａｍｂｉｅｎｔｔｅｍｐｅｒature

inThailandandinJapanuntiltheywere

processedforultrastructuralstudies・Ｔｈｅｎ
ｔｈｅｓｐｅｃｉｍｅｎｓｗｅｒｅｃｕｔｉｎｔｏｓｅｖeralpieces，
ｅａｃｈ２ｏｒ３ｍｍｌｏｎｇ・Ａｆｔｅｒ３ｏｒ４ｒｉｎｓｅｓ

ｉｎｔｈｅｓａｍｅｂｕｌｆｅｒ，ｔｈｅｓｐｅｃｉｍｅｎｓｗｅｒｅ
ｆｉｘｅｄｉｎ1％phosphate-bufferedosmium
tetroxidesolutionfor2hoursormore，

dehydratedinethanolbyaroutinemethod，

andembeddedinEponmixtureafterpass‐
ingthroughn-butylglycidilethｅＬＴｈｉｎ
ｓｅｃｔｉｏｎｓｗｅｒｅｃｕｔｗｉｔｈａＰｏｒｔer-Blumultra‐

microtome，doublestainedwithuranyl
acetateandleadcitrate，thenobservedwith

aHitachiHS-8electronmicroscopeatan
acceleratiｎｇｖｏｌｔａｇｅｏｆ５０ｋＶ・Normal

wormswerecollectedfromtheperianal
regionofachildinJapanforcontrolwhen
theymigratednaturallyfromtheａｎｕｓ・
Afterbeingfixedwithglutaraldehydeso‐
lution，ｔｈｅｗｏｒｍｓｗｅｒｅｅｘａｍｉｎｅｄｉｎｍｕｃｈ

ｔｈｅｓａｍｅｗａｙａｓｉｎｔｈｅｃａｓｅｏｆＭａ－Ｋｌｕａ
ａｎｄＣombantrinetreatment．

Results

（１）Morphologicalfeaturesofcontrol
ｗｏｒｌｎｓ

ＴｈｅｃｕｔｉｃｌｅｏｆＥｎｔｅγo6j"ｓｚﾉcγ〃czJmγis

wasdividedinto6majorlayersofdifferent
electrondensityinlongitudinalsection：１，
external-corticallayer；２，middle-cortical

layer；３，internal-corticallayer；４，homo-
geneouslayer；５，inner-homogeneouslayer；

6,basallayer・Thehypodermis(Fig.１，Ｈ）
wassituatedbeneaththecuticle(Fig.1,Ｃ）
ａｎｄｗａｓｃｏｍｐｏｓｅｄｏｆａｔｈｉｎｌａｙｅｒｏｆｓｙn-
cytialcellsbetweenthecuticleandmuscle

layers・Thehypodermishadmanymito-
chondria，vacuolesofvarioussizes，and

collagenousfibers・Themusclecell(Fig､１，
ＭC）consistedofacontractileandanon‐

（２）
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ｅｔｑｌ.（1980)．AccordingtolightmicroscoW
byKoyaｍａｅＭＬ（1980),darkbrowngran‐
ｕｌｅｓｏｆＭａ－Ｋｌｕａｗｅｒｅｓｅｅｎｉｎｔｈｅｃｕticle，

hypodermis，intestinalcell，ａｎｄｇｅｎｉｔａｌ
ｏｒｇａｎｓｏｆＮ.αﾉﾉucγｊｃｑｎＭｓａｎｄＥ.,(ﾉcγnzicMlqTis，

andthesegranuleswereparticularlyaggre‐

gatedinthehypodermisandintestiｎａｌｃｅｌｌ

ｗｈｉｃｈｍｉｇｈｔｂｅｈｉｇｈｉｎｔｈｅｍｅtabolism・

Inthepresentobservationswiththeelec
tronmicroscope,theaggregationofgranules
wasdistributedthroughoutthecuticlehy‐

podermis，ａｎｄｍｕｓｃｌｅｃｅｌｌａｓｉｎｔｈｅｃａｓｅ
ｏｆｌｉｇｈtmicroscopybyKoyamaeMl.(1980)．
However，ｔｈｅｇｒａｎｕｌｅｓｗｅｒｅａｂｓｅｎｔｆｒｏ１ｎ
ｔｈｅintestinalcelLFurthermore，２ｋｉｎｄｓ

ofgranulesconsistingofround-shapedand

needle-shapedgranuleswereidentifiedin
theorgansofE.zﾉeγ"ziczUlqγis・Ｉｎｔｈｅｃｕｔｉｃｌｅ，
theneedle-shapedoneswerelocateｄｉｎ
ｍｏｓｔｌａｙｅｒｓｅｘｃｅｐｔｆｏｒｔｈｅｅｘｔｅｒnal-cortical
layer，ａｎｄｔｈｅｒｏｕｎｄ－ｓｈａｐｅｄｏｎｅｓｗｅｒｅ

ｍｏｓｔlyinthemiddle-corticallayeroftｈｅ
６１ayersthatwereclassifiedbyTsubＯｔａ

(1966)．Thestrongestcorrelationwassug-
gestedbetweenthesegranulesａｎｄＭａ－Ｋｌｕａ，
ｂｅｃａｕｓｅｔｈｅｇｒａｎｕｌｅｗａｓａｂｓｅｎｔｉｎｔｈe
controlandColnbantrinetreatedwor1ns・

Ｉｔｄｏｓｅｎｏｔｓｅｅｍｔｈａｔｔｈｅｒｅｉｓｆｕｎｄａｍental

dilferencebetween2typesofgranules、Ｍａ‐
Ｋｌｕａｓｅｅｍｓｔｏｓｈｏｗｄｉｆｆｅｒｅｎｔｓｈａｐｅｓwhen

itisrecrystallｉｚｅｄｉｎｔｈｅｗｏｒｍｔｉｓｓｕｅｓ・

ＴｈｅｆａｃｔｔｈａｔｔｈｅｇｒａｎｕｌｅｓｏｆＭａ－Ｋｌｕａ
ｗｅｒｅｇａｔｈｅｒｅｄｉｎｇｒｏｕｐｓｂｅｎｅａｔｈthetrans-
versestriationssuggｅｓｔｓｔｈｅｕｐｔａｋｅｏｆＭａ‐

Ｋｌｕａｔｈｒｏｕｇｈｔｈｅｓｅｐｏｒｔｉｏｎｓｗｈｉｃｈａｒｅｖｅｒｙ
ｔｈｉｎＴｈｅｎｕｃｌｅｕｓｏｆｍｕｓｃｌｅｃｅllsWas

packedwithmanyneedle-shapedgranules・
ItseemsthatthenucleushasanaHinityfor

Ma-KluaAccordingtoComley（1980)，

majorchangesintheintestinallumenand
celloLlslbiczUlMsMγqlbteγαafterｉ〃てﾉizﾉｏ
ｔｒｅａｔｍｅｎｔｗｉｔｈｍｅｂｅｎｄａｚｏｌｅａｎｄｔｈiabenda-

zolebyelectronmicroscｏｐｙｉｎｃｌｕｄｅｄａ
ｍａｒｋｅｄｒｅｄｕｃｔｉｏｎｉｎｔｈｅｍｉｃｒｏｂｉａｌｆｌｏｒａ

(bacteriae）ａｎｄｔｈｅａｐｐｅａｒａｎｃｅｏｆｈｌｒｇｅ
ｎｕｍｂｅｒｓｏｆａｕｔｏｐｈａｇｉｃｖｅｓｉｃｌｅｓｉｎｔｈｅｃｙｔo-
plasnｌｏｆｔｈｅｉｎｔｅｓｔｉｎａｌｃｅｌｌｓ、Ｉｎｔｈｅｐｒｅｓｅｎｔ

(Fig.８，ＥＬ),becamelnoredensethanthosc
ofCombantrinetreatedorcontrolworms・

Moreovermanydensegranules（Figs､７，８，

１１）composedof2kindsofshapewere
depositedinthecuticle・Ｔｈｅｒｏｕｎｄ－ｓｈａｐｅｄ
ｇｒａｎｕｌｅｓｗｅｒｅｍostlylocatedinthemiddle‐

corticallayer（Fig.8,ＭL）beneaththeex‐
ternal-corticallayer（Fig.8,ＥＬ）Ｏｎｔｈｅ
ｏｔｈｅｒｈａｎｄ，theneedle-shapedoneswere
distriｂｕｔｅｄｉｎａｍａｓｓｉｎｔｈｅｃｕｔｉｃｌｅ，the

hypodermis（Figs､7,8,Ｈ)，themusclecell
(Fig.7,ＭC)，andespeciallythemuscle
nucleus(Fig.12,Ｎ)．However,bothgran‐
ｕｌｅｓｗｅｒｅｎｏｔｆｏｕｎｄｉｎｔｈｅｉｎｔｅｓｔｉｎａｌｃｅｌｌ

(Figs､9,10,1)．

Ｔｈｅｎeedle-shapedgranulesweregath‐
eredingroupsintheinternal-cortical
layerunderthetransversestriationsinthe

longitudinalsectio、（Fig.７，ＴＳ）Ｔｈｅｉｎ‐
testinalcellshowedcollapseaccoｍｐａｎｙｉｎｇ
ｔｈｅｓｗｅｌｌｏｆｍｉｔｏｃｈｏｎｄｒｉａａｎｄａｎｉｎｃｒｅａｓｅ

ｉｎｉｎｔｅｒｃｅｌｌｕｌａｒｓｐace・Therefore，the
microvilli(Fig.10,Ｖ)onthelumensu][face
wereseenindistinctly・Somebacteriae

(Figs､9,10,Ｂ）appearedintheintestinal
lumenanｄｅｖｅｎｉｎｔｈｅｉｎｔｅｒｃellularspace
betweenintestinalcells・Theoutermost

halfoftheslitlayer(Fig.４，ＳＬ)ｏｆｔｈｅｅｇｇ
ｓｈｅｌｌｉｎｔｈｅｕｔｅｒｕｓｂｅｃａｍｅmoreelectron‐

ｄｅｎｓｅｔｈａｎｔｈａｔｏｆｃｏｎｔｒｏｌｏｒＣｏｍｂａｎtrine

treatedworms・Ｎｏｃｈａｎｇｅｓｗｅｒｅｓｅｅｎｉｎ

ｔｈｅｅｍｂｒｙｏ．

Discussion

AntihelminticeHiciencyofMa-Klua

againstvariousintestinalparasites,especial‐
lynematods，ｈａｓｂｅｅｎｄｅｍｏｎｓｔｒａｔｅｄｉｎ

ｍａｎａｎｄｅｘperimentalanimalsbyseveral

workers（MokkhasmitandPengsritong
l967；Ｓｅｎｅｔａｌ.，１９７４；ＳｒｉｎｏｐｈａｋｕｎｅｔａＬ，
1978；SadunandVajrasthira,1954)．How‐
ever，themorphologicalchangesofvarioｕｓ
ｏｒｇａｎｓｏｆＮｅｃｑｔｏγαｍｅγicanz{ｓａｎｄＥｍｅγo‐
ｂｉｚｚｓｚﾉeγ伽czz/αγjsaftertreatmentwithMa‐

Ｋｌｕａｗｅｒｅｒｅｆｅｒｒｅｄｔｏａｓｏｎｌｙｔｗｏｂｒｉｅｆ

ｎｏｔｅｓｂｙＫｏｙａｍａｅＭｌ.（1980）ａｎｄＴｏｎｇｕ

（３）
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ｉｎｌｎａｎｉｎＴｈａｉｌａｎｄｗａｓｅｘａｍｉｎｅｄｍｏｒ‐

phologicallybyelectronmicroscopy・Ｉｎｔｈｅ
ｗｏｒｍａｆｔｅｒＭａ－Ｋｌｕａｔｒｅａｔｍｅｎｔ，ｔｈｅｏｕｔｅｒ‐

mostlayerofthecuticle（outer-cortical

layer)andeggshellsurface(slitlayer）be
cameelectron-dense・Manyelectron-dense

granulesconsistingof2types，roundand
needle-shapedgranules，weredistributedin
mostorganssucｈａｓｃｕｔｉｃｌｅ，hypodermis，
ａｎｄｍｕｓｃｌｅｃｅｌｌｅｘｃｅｐｔｔｈｅｉｎｔｅｓｔｉｎalcelL
Thesegranulesweregatheredingroups
especiallyintheinner-corticallayerunder
thetransversestriationsofthecuticleThis

issuggestiveofabsorptionofMa-Kluafrom

thecuticularsurface，particularlyfromthe
transversestriations・Thegranuleswere

alsopackedintotｈｅｍｕｓｃｌｅｎｕｃｌｅｕｓｗｈｉｃｈ

ｍｉｇｈｔｈａｖｅａspecificaHinityforMa-Klua・
Theintestinalcellsshowedcollapseof
microvilliandcytoplasmicorganelles・This
collapseisprobablytheresulｔｏｆｔｈｅｒｅ‐
actionｏｆｔｈｅｉｎｔｅｓｔｉｎａｌｃｅｌｌｔｏＭａ－Ｋｌｕａ、

ＴｈｅwormstreatedwithMa-Kluawere

differentfronlthosetreatedwithCom‐

bａｎｔｒｉｎｅｉｎｔｅｒｍｓｏｆｔｈｅｍｏｒｐｈｏｌogyofthe
cuticle，hypodermis，musclecell，ｅｇｇｓhell，
andintestinalcelL

ｓｔｕｄｙｏｎＥ．【ﾉeγ'７zjczｲﾉαγjs，ｔｈｅｉｎｔｅｓｔｉｎａｌｃｅｌｌ
ｗｈｉｃｈｗａｓｔｒｅａｔedwithMa-Kluasuffered

greatdamage，ｉ､e､，collapseoftheintestinal
cellandvilli・However，granulesasinthe

cuticle，hypodermisandmusclecellswere
noｔｆｉｎｅｄｉｎｔｈｅｉｎｔｅｓｔｉｎａｌｃｅｌＬＮｅｖｅｒthe‐

lｅｓｓｉｔｓｈｏｕｌｄｎｏｔｂｅｃｏｎｃｌｕｄｅｄｔｈａｔＭａ－

Ｋｌｕａｗａｓｎｏｔａｂｓｏｒｂｅｄｆｒｏｍｔｈeintestine

eventhoughthegranuleswereabsentfrom
intestinalcelLTｈｅｉｎｔｅｓｔｉｎａｌｃｅｌｌｗｈｉｃｈ

ｗａｓｄａｍａｇｅdindicatesthepossibilityof
absoｒｐｔｉｏｎｏｆＭａ－ＫｌｕａｂｙｔｈｉｓｃｅｌＬＭａ－
Ｋｌｕａｍａｙｅｘｉｓｔａｓｓｏｌｕｔｉｏｎｉｎｔｈｅｉｎｔestinal

celLManybacteriaewereseｅｎｉｎｔｈｅｉｎ‐

testinalｌｕｍｅｎｉｎｃｏｍｐａｒｉｓｏｎｗｉｔｈｃｏｎｔｒｏｌ
ｗｏrms・Ｍａ－Ｋｌｕａｓｅｅｍｓｔｏｈａｖｅｎｏｅｌｆｅｃｔ

ｕｐｏｎthesebacteriaeInatomi（1957）ｄｉ‐
videdtheeggshellultrastructureｏｆＥ

ｉ【'eγ7"icMdlγis，into21ayers，compact-outer
(slitlayer)andinner-looser(chitinouslayer）
Inthepresentobservationstheeggｓｈｅｌｌ
ｓｕｒｆａｃｅｏｆｔｈｅｓｌｉｔｌａｙｅｒｉｎｔｈｅｕｔｅｒｕｓｗａｓ

ｄｙｅｄｄｅｎｓｅｌｙｂｙＭａ－Ｋｌｕａ、Ｔｈｅｅｍｂｒｙｏ，
however,ｒｅｍａｉｎｅｄｎｌｕｃｈｔｈｅｓａｍｅｓｔｒｕｃｔｕｒｅ

ａｓｉｎｔｈｅｃａｓｅｏｆｃｏｎｔｒｏｌｏrCombantrine

treatedworms、Ｔｈｉｓｄｒｕｇｐｒｏｂａｂｌｙｃｏｕｌｄ
ｎｏｔｐａｓｓｔｈｒｏｕｇｈｔｈｅｅｇｇｓｈｅｌＬ
ＡｓｃｏｎｃｅｒｎｓｗｏｒｍstreatedwithCom-

bantrine，theorganssuchascuticle，hypo‐
dermis，musclecell，andeggshowedvery
similarmorphologytothatofcontrol
worlns．Theintestinalcell，however，

showedsignsofdegeneration；namely，ｔｈｅ
ｍａｔｒｉｘｏｆｎｕｃｌｅｕｓｃｏｎｔａｉｎｅｄｄｅｎsebodies

andvacuoles，andcytoplasInicreticulunl
andglycogenparticlesinthecytoplas1ｎ
ｗｅｒｅｉｎｃｒｅａｓｅｄｉｎｔｈｅｎｕｍｂｅｒ・Ｔｈｅｐｒｅ‐
cipitationgranulesseeninthecasｅｏｆＭａ‐
Ｋｌｕａｗｅｒｅｎｏｔｉｄｅｎｔｉfiedanywhere・Ｔｈｉｓ
ｉｎｄｉｃａｔｅｓｔｈａｔｔｈｅｒｅａｃｔｉｏｎｌｎｅｃｈａｎｉｓｍｓｉｎ

Ｅ．ｉ【ノビγ"ZiczumγｌｉｓａｒｅｄｉｆｆｅｒｅｎｔｆｏｒＭａ－Ｋｌｕａ

ａｎｄＣＯmbantrine．
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Ma-Klua及びCombantrineの嶢虫に及ぼす微細形態学的影響

頓宮廉正安治敏樹稲臣成一

（岡山大学医学部寄生虫学教室）

小林昭夫

(東京慈恵会医科大学寄生虫学教室）

林滋生

（国立予防衛生研究所寄生虫部）

ＭＡＮＡｓｖＩＵＮＨＡＮＡＮＤ

（タイ国厚生省）

ＳｕｖＡＪＩＲＡＶＡＪＲＡＳＴＨＩＲＡ

（マヒドール大学熱帯医学科）

昔からタイ国で腸管内寄生虫の駆除のため使用され

て来たマクノレアの嶢虫体に及ぼす微細形態学的影響を

観察した．使用した薬剤はDioS'yγCs,"o"isの果実

よりアルコール抽出乾燥粉末として真空アンプルに

保存したものを用いた．これの５０ｍｇ/kｇとコンバン

トリンの１０ｍｇ/kｇをそれぞれ別のタイ国の嶢虫患者

に投与し，濾便で得られた虫体を直ちに４％のグルタ

ールアルデヒドで前固定した．その後この液のまま日

本に持帰り通常の後固定を経て電子顕微鏡で観察し

た．マクルアで駆虫したものは角皮,角皮下層,筋細胞

内に電子密度の高い二種類の穎粒の沈着がみられた．

特に角皮では輪状線の直下に集合が認められ，角皮よ

り吸収されることが示唆される．筋細胞では特に核内

に多数の針状穎粒が集積され，マクルアと核との親和

性が高いと考えられる．腸管壁細胞は崩壊が進んでい

るにもかかわらず前記のような穎粒は認められない．

この事実はマクルアが微絨毛より吸収されないと考え

るよりも腸壁の細胞内では代謝機能等の相違により水

溶性の形で存在するものと考えられる．コンバントリ

ン駆虫体ではマクルアに於るような穎粒の沈着は認め

られず，コントロールに較べてほとんど形態的な差は

認められない．ただ腸管細胞だけは核内に空胞，穎粒

が出現し，細胞質内にも多数の空胞化が起って細胞の

退化像が認められる．この事実はコンパントリンが腸

管微絨毛より吸収されていると考えられる．

（６）
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ＥｘｐｌａｎａｔｉｏｎｏｆＦｉｇｕｒｅｓ

Fig.１Ｃｕｔi〔lc(C)，Ｉ]ypodcrmis(Ｈ）andmllsclccclls(ＭＣ）ofcolDtrolE'ｌｔＦﾊﾟﾉ/〕ｊｌ(Siuer'"/｢l(〃'７３．

Fig.２１１Itcstinalwallofcontrolw()rmconsistedofin【cstinalccll(1)havingmilnyvilclloles，

basallamina(ＢＬ）andmusdclaycr・ＩＬ：inlcstinallumcn，Ｖ：micr(willi・

Fig.３ＥｇｇｉｎｔｈｅｕｔｃｒｕｓｏｆｃｏｎｔｒｏｌｗｏｒｍＴｈｃｃｇｇsheIlconsistsoftwolaycrs，slitlayer(SL）

andchitinollslaycr(ＣＬ）

Ｆｉｇ．４ＳｃｃｔｉｏｎｏｆｔｌｌｃｅｇｇｉｎｔＩｌｃｕｌｃｒｌlstrcatcdwitllMa-KllLtl、Ｔｈｅ（〕ulcTMIrfa〔ｅｏｆｔ１ｌｅＳｌｉｔ

ｌａｙｃｒ(SL）ｂｃ〔amcmorcdcllScthancolltrol、ＣＬ:(hitilIolIslaycr・

Fig.５ScctionoftllcilltcstinalwalltrcatcdwithComl〕alltrinc・ＴＩｌｅｉｌ]tcstinalccll(1)CCI]tailIs

anucleuH(Ｎ）withdcnscbodicsandvaclloles．Ｖ:microvilli，ＩＬ:intcstinalllImcn、

Fig.６LongitlldinalsectionoftllebodVwalllrcatedwitIlCoIIIbantrine・Thcmllsclccells(ＭＣ）

havcmanyswollel］mitocI]omdriil(Ｍ)．Ｃ:cllliclc，Ｈ:}lyI〕odcrmis，Ｖ:vilcllole、

Ｆｉｇ．７ＬｏｎｇｉｔｕｄｉｎａｌｓｅＣｔｉｏｎｏｆｔｈｅｂｏｄｙｗａ１１t1℃ａｔｅｄｗｉｔｈＭａ－Ｋｌｕａ，SII(〕wingaggrcgaIegralllllcs

lmdcrthetransvcTHestliatiolIs(ＴＳ)．Ｃ:cutidc，Ｈ:I1yp()dcrmis，ＭＣ:ｍｌｌｓｄｃ（xlls，Ｍ：
ｍｉｔｏｃＩｌｏｎｄｒｉａ、

Ｆｉｇ．８Ｌ(〕ngitlldinillsccti(〕ｎｏｆｔｌｌｃ（jlllidctrca[ｃｄｗｉ[I）Ｍａ－Ｋｌｌｌａ，sllowillgSixlilycrc〔lcllti〔jlc、

ＥＬ:extcrnal-corticallaycr，ＭＬ:middlc-〔jorti〔jallayer，ＩＬ:intclnal-coTticalla>'er，ＨＬ：

llomogencouslaycr，ＩＨ:ilDller-homogcncollslaVcr，ＢＬ:bafallaycr，Ｈ:llypodcrmis・
Fig.９s１１owingthecollapscofilltcslinalｃｅｌｌ（１）treatcdwithMa-Kllla、Ｔｌｌｅｇａｐｂｃｔｗｃ二n

inteStinalcells（鼬rrow)，alIdintcstinalllImc1lconmiI]ｃｓｍとｌｎｙｌ〕actcriac（B)．ＢＬ:bilsal
lamilla・

Ｆｉｇ．１(）Highcrmagnili〔ｊａｔｉｏｎｏｆｔｌｌｃｓａｍｃｗｏｒｍａｓＦｉ９．９．ＴＩｌｃｉｎ【cStintllcellhasIlndcar
microvilli(V)．Ｂ:baclcria，ＩＬ:intcslinallumeII」:intestiMlccll

FiE・ＩＩＳｌｌｏｗｉｎｇ２ｔＶｐｃ〔ｌｇｌａｎｌｌｌｃｓｉｎｔＩｌｃ（llti(jlctrcatcdwitIIMil-KIu(1．ＮＣ:lIccllc-slIapcd〔〆

gralDule，ＲＧ:ｌｕｕｎｄ－ｓｈａｐｅ〔ｌｇＩａｌＤｌＩｌｃ・

Fig.’２Amusclclluclcus（Ｎ）trcatedwitllMa-KIl1ai川〕a〔kcdl〕ymalDVncedlc-Hllapclgrallules
TI]にｒｃａｒｃｍａｎｙｓｗ()llelImiIocIIolldria(Ｍ）ｉｌ］tllccytoplasm・ＭＣ:mllsclccclL

（BariHomcmiCrol1ineac1lligllrc）
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