
Duration of blood feeding of Simulium
ochraceum in relation to intake of Onchocerca
volvulus microfilariae

著者 Tanaka Ikuo, Hashiguchi Yoshihisa, Okazawa
Takao, Ochoa A. J. O., Tada Isao

journal or
publication title

衞生動物 = Medical entomology and zoology

volume 31
number 3
page range 209-214
year 1980-09-15
URL http://hdl.handle.net/2297/11694

brought to you by COREView metadata, citation and similar papers at core.ac.uk

provided by Kanazawa University Repository for Academic Resources

https://core.ac.uk/display/196730064?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1


1Ｍ 

〔Jap.Ｊ・Sanit・ＺｏｏＬＶｏＬ３１Ｎｏ、３ｐ、209-2141980〕

DurationofbloodfeedingofSj川"ﾉﾉ"〃ｏｃ"川cc"川
ｉｎｒｅｌａｔｉｏｎｔｏｉｎｔａｋｅｏｆＯ"c/ｚｏＭｍｚ)o/2）"/"s 

microfilariael） 

ＩｋｕｏＴＡＮＡＫＡ,2）YoshihisaHAsHIGucHI,3）ＴａｋａｏＯＫＡｚＡｗＡ,4） 
ＪＯＯｃＨｏＡＡ・andlsaoTADA5）

La6oMol7oaeI〉zUeSﾒｶﾞgacid〃α〃城Ｃａ力amlCblz加川ビルＯ"Cocc汀oSiS，

ＳＷＥＭ５ａＡＵｃｌｚｊ`αZZ-千0,ＺＭａＺＺ，Ｇ２`α伽ｚａｍａ妙，Ｇ"αZe7"αｍ

（Received：Aprill7,1980） 

Abstract：IntakeofmicrofilariaeOfO"chocc7mmzﾉoん"Z"ｓｂｙＳＺ"z"ZjzJ"ｚｏｃ/jmczce泌加，
themainvectorofoncl1ocerciasisinGuatemala，wasstudied・TheinitiationofintalEe
ofmicrofilariaewasaround30secafterlanding、Tllereafter，tl1enumberofmicrofilar‐
iaetakenbyfliesincreasedasthefeedingtimeincreased・After3to4minof
landing,６９％Offliesfinislledtlleirbloodmeal，andtheintakeofmicrofilariaereach 
edthehighest・Thereafter，increaseoffeedingtimedidnotincreasetheintake・
Withthevolunteersofmoderatedensityofmicrofilariae(55-116ＭｆｐｅｒｌＯｍｍ２)，the 
numberofmicrofilariaetakenbytl1eflieswascorrelatedwiththedensityofmicrofilar‐ 
ｉａｅｉｎｈｕｍａｎｓｋｉｎ・Withavolunteerofverylowdensity（Ｌ８ＭｆｐｅｒｌＯｍｍ２)，
however，anextraordinarilyl1ighintakeofmicrofilariaewasobserved・Thissuggested
thepossibilityoftheHiesattractingorstimulatingthemicrofilariaeintl1eSkinof 
lowdensitycarriers． 
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philicblackflyspeciesinGuatemalawere 
S'""Z〃７ｚｏｃ/i7zzcc"ﾌﾞﾌzヌSbmeZzzJZjc""zandS

czzZZ'〃?"，andmanystudieshavebeendone
onthebiologyofthesethreespeciesin 
Guatemala．Ｇaｒｍｓ（1975）reportedinllis 

preliminarystudyonthequantitativeaspects 
ofO"chocc71czzuoZU"J"stransmissionthat，of 

wild-cauglltHiesbelongingtotheabove‐ 
mentionedthreespecies，ｏｎｌｙ８．０c/Zmce"m 
hadharbouredthethirdstagelarｖａｅｏｆＯ・
uoZu"んs、OurstudiesinOnchocerciasis

ControlProjectinGuatemala（unpublisheCl） 
alsoshowtllesimilarresultsregardingtllis 

problem，altlloughtwoinfectivelarvae， 
indistinguisl1ablefromO・uoZmJ"s，were
recentlyfoundintlleheadofwild-caught 
Slm伽ZZiczJm．ＧａｒｍｓａｎｄＯｃｈｏａ（1979）

confirmedrecentlythepredominantroleof 
thellighlyanthropophilicspeciesSocZzm‐ 
cc…asvectorofthisdisease、Collins(1979）

alsoreportedtl1at8oc/i、“"mwastheonly

significantvector・Basedontllesefindings，
ＳＩｏｃ/imce”〃ｉｓｎｏｗｃｏｎｓｉｄｅｒｅｄｔｏｂｅａｍａｉｎ

ＩＮＴＲＯＤＵＣＴＩＯＮ 

Ｄａｌｍａｔ(1955)reportedthatmainanthropo‐ 
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vectorofoncllocerciasisinGuatemala・

ＡｌｏｔｏｆｓｔｕｄｉｅｓｏｎｔｈｅｉｎｔａｋｅｏｆＯ・

uoZtM`smicrofilariae(Ｍｆ）havealsobeen 

done，andtherelationshipsbetweenMf 

intakesandtheirdevelopmentintheflies 
werereported（ＤｅＬｅｏｎａｎｄＤｕｋｅ，１９６６； 

BainClfaZ.，１９７４；Ｂａin，１９７６；Collins〃αZ.，

1977；ＯｍａｒａｎｄＧａｒｍｓ，1975)． 

Thepresentstudiesweredonetodetermine 

theinitiatingtimeofMfintakebyfliesand 

therelationship，ｉｆany，betweenfeeding 
timeandMfintake． 

studied 

FlieswereanesthetizedｗｉｔｈchlorofOrm 
soonaftercatchingandthesizeofthe 
abdomenwasmeasured、Ｔｌ'entheywere
dissectedunderamicroscopetocheckparity 
andtoCounttl1enumberofmicrofilariaein 
gut・Amountofbloodingestedwasalso

estimated，accordingtothefourcategories； 
(1）nobloodingested(－)，(2)onlydetectable 
bydissection（±)，（３）distinctinappearance 
(＋）ａｎｄ(4)fullingut（+卜)．Whenmicro-

filariaewerefounddamaged，presumably 
duetoabuccopharyngeaｌａｒｍａｔｕｒｅａｓｒｅｐ 
ｏｒｔｅｄｂｙＯｍａｒａｎｄＧａrms(1975)，afragment 
withapointedenClwascountedtobeone 
microfilaria． 

ＭＡＴＥＲＩＡＬｓＡＮＤＭＥＴＨｏＤｓ 

Theexperimentswerecarriedoutin 

August，SeptemberandDecemberl977，at 
FincaMonicaIvon6，acardamonandcoffee 

plantation，situatedintheDepartmentof 
Suchitep6quez，Guatemala 

WildfliesofS・ｏｃ/i7nce""Jwerecaught

aftercompleteorpartialbloodmealonvolun‐ 
ｔｅｅｒｓｗｉｔｈＭｆｏｆＯ・uoZu"Z"ｓintheirskm

Inordertoknowmicrofilarialdensity(ＭｆＤ） 

ofvolunteers，skinsnipsweretakenwitha 
sclerocornealpunchfrombothsidesofthe 

shoulderspriortothebitingexperiments、
Theshirtsofthevolunteerswerecuｔｏｆｆ 

ｌＯｃｍ×ｌ０ｃｍａｔｔｈｅｂａｃｋｎｅａｒａｌｅｆｔｓｈｏｕlder 

blade，ｉｎｏｒｄｅｒｔｏｒｅｓｔｒｉｃｔｔｈｅｂｉtingtothe 

exposedskin．Afterthecollection，skin 
snipsweretakenfromthreeorfivepoints 
oftheexposedskin，Z.c・tllreeatrandomin

AugustandSeptemberandoneeachfrom 
fourcornersandonefromacenterin 

December・Thereafter，ｔｈｅｓｎｉｐｓｗｅｒｅｉｎ‐
cubatedfor60mininsalinesolutioｎａｎｄｔ]hｅ 

ｎｕｍｂｅｒｓｏｆＭｆｗｅｒｅｃｏｕｎｔｅｄＴｈesizeof 

biopsiesranged3､１ｔｏ１０．３ｍｍ2．TbLegeo‐ 
metricmeanMfskindensitieswere1.3in 

thevolunteerwiththelowestMfDａｎｄ 

ｌ３Ｌ６ｉｎｔｈｅｈｉｇｈｅｓｔｐｅｒｌＯｍｍ２ｏｆａbiopsy・

Feedingstudiesweredividedintotwo 

parts；limitedfeedingandfreefeedingln 
theformerstudies，flieswereremovedfrom 

theskinwithasmallplastictubeatl/2,1,2 

and4minafterlanding・Inthelatter
studies，whentheflysatiatedanddetached 

fromtheskin，ｉｔｍｏｖｅｕｐｉｎｔｏｔｈｅｔｕｂｅ， 

whichwasthencapturedMajorityofｔｈｅ 
Ｈｉｅｓｗｈｉｃｈｃａｍｅｔｏｂｉｔｅｔｈｅｖｏｌｕｎteerswas 

Sochmce""z，andonlythisspecieswas 

ＲＥｓｕＬＴｓ 

Djs’'７６噸o〃ｑｊＦＭＦｉ,ｚＺ比ｓ"，我ｚｃｅＱﾉFZAe
eZPosea6o`j【ｙ

ＴｈｅｒｅｓｕｌｔｓａｒｅｓｈｏｗｎｉｎＴａｂｌｅＬＢｉｏ‐ 

psiesweretakentwiceonsuccessive2days 
fromeachoffourvolunteers，ｅｘｃｅｐｔＮＱ２ 

ｗｈｏｗａｓｎｏｔａｖａｉｌａｂｌｅｏｎｔhefirstday・

MarkedvariationsofMfDwereobserved 

amongfivesitesoftheexposedskｉｎｏｆｔｈｅ 

ｓａｍｅｖｏｌｕnteer，anddailyfluctuationwas 

alsoconsiderable・Forinstance，inthe

volunteerNQ3，ｔｈｅａｖｅｒａｇｅｎｕｍｂｅｒｏｆＭｆ 

ｏｎｔｈｅｆｉｒｓｔｄａｙ（958）wasmorethanfive 

timesthantllatoｆｔｈｅｓｅｃｏｎｄｄａｙ（183)． 

BZoocJjﾉzgcS肋7zα"CJC/iα"ｇＵｑ/ｃａＭＤ"ze〃s卿

Ｉｎｔｈｅｅｘｐｅｒｉｍｅｎｔｓｏｆｌｉｍｉｔｅｄｔｉｍｅｆeeding， 

３０(73.2％）ｏｆ４１ｆｌｉｅｓｄｉｄｎｏｔｔａｋｅｂｌｏｏｄｉｎ 
ｔｈｅｆirst30sec・Afteroneminuteofthe

landing’２６(59.2％)ofthe44fliestookdetect‐ 
ａｂｌｅｂｌｏｏｄａｎｄｌ５(３４１％）tookdistinct 

blood・After4min,２９(6996）of42fliestook

fuｌｌｂｌｏｏｄｍｅａｌａｎｄｏｎｌｙ２Ｈｉｅｓｓｈｏｗｅｄａ 

slightingestion（Table２）Throughoutthe 

experiments，ｎoflieschangedtheirsucking 
sites，underthesituationwitl1nodis‐ 
turbance、

Intheexperimentsoffreefeeding，the 
meanandmediandurationforsatiationwas 

4'26'′ａｎｄ４'００'′respectively，ｗｉｔｈｔｈｅｍｉｎｉ‐ 
ｍｕｍｏｆｌ'35'′ａｎｄｔｈｅｍａｘｉｍｕｍｏｆ８'35''、

Ｔｈｅｎｕｍｂｅｒｏffliessatiatedintheclassified 

timedurationafterlandingisshownｉｎｔｈｅ 

ｆｉｒｓｔｃｏｌｕｍｎｏｆＴａｂｌｅ４・Itisinterestingto
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TablelNumberofmicrofilariaeofO"cAocc7℃αz'０助zdZzfsindifferentareasof

exposedskininshoulaersofvolunteers 

Ｎｏ．ｏｆＭｆｐｅｒｌＯｍｍ２ｉｎｔｈｅｕｎｄｅｒ－ｄｅｓｉｇｎａted 
areasofexposedskin（１０ｃｍ×１０ｃｍ） Ｄａｔｅ 

ｌｎ 

ｌ９７７ 

Volunteer 

Ｎｏ．Ｎａｍｅ 

Average 

（ＧＭ） 
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1,155 

ｌ３ＤｅＱ 

１４Ｄｅｃ・

Ave． 

４，．ｓ 

Table2Bloodingestionintheexperｉｍｅｎｔｏｆｌｉｍｉｔｅｄｆｅｅｄｉｎｇ 
－－－－－－－－－－－－－-二－－

－－－－－－･￣一一一一一一一一一一一一ダーー

Categoryofbloodingestion＊ 
FeedingtimeNo・ｏｆflies

（ｍin）examined ＋ ＋ 升

０％ 

2.2 

15.9 

69.0 

4.8％ 

3４．１ 

７０．５ 

２６．２ 

22.0％ 

5９．２ 

１１．４ 

４．８ 

73.296 

４．５ 

２．２ 

０ 

１
４
４
２
 

４
４
４
４
 

５
 ０ 

０
１
２
４
 

＊－：nobloodsucked，±：detectablebydissection， 
＋：distinctinappearancebutnotful１，１＋：ｆｕｌｌｉｎｇｕｔ 

Table３． 

Totalｌｙ４１ｔｏ４４ｆｌｉｅｓｗｅｒｅｕｓｅｄｉｎｌｉｍｉｔｅｄ 
feedingtestwithsevenvolunteers，whose 
MfDranged］Ｌ８ｔｏｌｌ５７ｉｎｇｅｏｍｅｔｒｉｃｍｅａｎ 

ｐｅｒｌＯｍm2ofskin・Ｔｌ,reeMfwereingested
bySochmcc2J"ｚａｆｔｅｒ３０ｓｅｃｏｆｌａｎｄｉｎｇ，one 
eachbytllreeflies，ａｎｄ３８(93％）of4Mlies 
werenegative・ＴｈｅｎｕｍｂｅｒｏｆＭｆｉｎｇｅｓｔｅｄ
ｂｙtheHiesincreased，withtl1eincreaseof 
feedingtime，Z.c、０．０７in30sec-feeding，６．３
inlmin-feeding，２３．５in2min-feedingand 
６１．９in4min-feeding・Thepositiverate,ｏｒ

ｔｈｅｎｕｍｂｅｒｏｆｆｌｉｅｓｗｉｔｈＭｆｐｅｒｔｈｅnumber 
offliestested，alsoincreased，／､ａ７％in30 
sec-feeding，７９％inlmin-feeding,９５％ｉｎ 
２min-feedingandlOO％in4min-feeding． 

notethatthemeandurationforsatiationin 

parousflieswas5'10''，whichwaslonger 
thanthatofnulliparousflies(4'08''),although 
thedifferencewasnotsignificant・

Thesizeofabdomenafterdifferentsucking 

timeissllowninFig・LTheabdomen

begantoenlargeitssizearoundoneor2min 
afterlanding・Theenlargementinlength
wasobservedtoceaseafterabout4min，but 

thewidtl1continuedtoenlargeupto 

satiation． 

〃αＡＣ〃〃Lic'城ＺＭａＭｚｒ/jeezzbc，加伽s〃
肋'肱ｃＺﾌﾟ【?`cZI"ｇが"に

ＴｈｅｎｕｍｂｅｒｏｆｆｌｉｅｓｗｉｔｈＭｆａｎｄｔｈｅ 

ｍｅａｎｎｕｍｂｅｒｏｆＭｆｐｅｒｆｌｙｉｎｔｈｅｅｘｐｅｒｉ‐ 
ｍｅｎｔｓｏｆｌｉｍｉｔｅｄｆｅｅｄｉｎｇａｒｅｓｈｏｗｎｉ、
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1 

1.1 

１．２ 
１ 

１．３ 

１．４ 
１ 

１．５ 

1．６ 
１ 

１．７ 
1１８ 
１．９ 

２．０２． 

０．５ 

ＳＩＺＥ（nｍｍ） 

Ｆｉｇ．１ＳｉｚｅｏｆａｂｄｏｍｅｎｏｆＳｊ７""胸ｍｏｃ肘zzcezL"zaftertheblood

ingestion 

Table3NumberofmicrofilariaetakｅｎａｆｔｅｒｌｉｍｉｔｅｄｔｉｍｅｆｅｅｄｉｎｇｏｆＳ・ｏｃｈ7℃zcaz77z

Durationoffeedinginminutes 
ltem 

1/２ １ ２ ４ 

ＴｏｔａｌＮｑｏｆＭｆｔａｋｅｎ 

Ｎｏ・ｏｆｆｌｉｅｓｕｓｅｄ

Ｎｏ，offlieswithMf 

Positiverate*(％） 

ＭｅａｎＮｏ・ｏｆＭｆｐｅｒｆｌｙ

３ 

４１ 

３ 

７ 

０．０７ 

７
４
５
０
３
 

町
４
３
８
．
６
 

1,033 

４４ 

４２ 

９５ 

２３．５ 

2,958 

４２ 

４２ 

１００ 

６１．９ 

＊Ｎｏ．ｏｆＨｉｅｓｗｉｔｈＭｆ/Ｎｏ．ｏｆＨｉｅｓｔｅｓｔｅｄ 
llil 

I>z城ｅｑ/、〃c、ﾉﾗ肋伽'〃ﾉﾉｉｃｅ”eγ〃e伽ｏヂ
沈e勉鋭"g

TheresultsaresllowninTable4・Allthe

fliesusedintheteststookoneormore 

microfilariae，exceptonewhichwassatiated 
inl'35"，theshortesttimeofthewhole 

experiment，ｏｎｔｈｅｖｏｌｕｎｔｅｅｒＭＭ．（Mf 

density：７７．２ｐｅｒｌＯｍｍ２)．Therewasa 
tendencythatHieswhichweresatiatedin 

shortertimewithincertainlimitingested 
lessMf、

ＴｈｅｍｅａｎｎｕｍｂｅｒｏｆＭｆｐｅｒｆｌｙｗａｓ３､５ 
inl-2min-feedingandl9･Oin2-3min-feed‐ 

ing・Ｉｔｗａｓａｓｈｉｇｈａｓ６２､６ｉｎ３－４ｍｉｎ‐

feedingThenumbersinthelongerfeeding 
than4minvaried，rangingfrom15.5ｍ７－ 

８min-feedingtol30・Oin8-9min-feeding・

TherelationsllipbetweendensityofMfin 
volunteersandthenumberofMftakenby 
flies，togetherwiththefeedingtimeofflies 
fOrsatiation，ｉｓｓｈｏｗｎｉｎＴａｂｌｅ５・

ＴｈｅｇｅｏｍｅｔｒｉｃｍｅａｎｏｆＭｆｐｅｒｌＯｍｍ２ 
ｓlEinofthevolunteerrangedl8toll5.7． 

WitlltheexceptionofvolunteerN０．１， 
ｗｌｌｏｓｅＭｆＤｗａｓａｓｌｏｗａｓＬ８,ｔｈｅＭｆｄｅｎｓｉ‐ 

tiesofsixvolunteersweremoderatelyl1igh， 
ｒａｎｇｉｎｇｆｒｏｍ４２１ｔｏｌ15.7． 

NOclearrelationshipwasobservedｂｅ‐ 
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and Table4DurationofsuCkingtimerequiredforsatiationinfreely-fedflies 
D 

numberofmicrofilariaetakenduringthefeeding 

Durationofsuckingtime 

7/０１〃

（ 

8/00〃

３０１〃

１ 

９ﾉ00〃

6′０１〃

（ 

７００〃

4′01〃

Ｉ 

５/００〃

5/０１〃

１ 

６ﾉ００〃

ro1〃

１ 

２ﾉ00〃

2'０１〃

１ 

３'00〃

3′０１〃

１ 

４′００〃

Item 

Ｃ
ｌ
０
－
Ｉ
Ｊ
０
ト
ー
’
’
１
‐
５
１
０
１
０
‐
，
－
日
Ｈ
５
ｌ
ｌ
Ｉ
ｉ
０
－
ｌ
０
６
‐
１
９
７
１
１
－
１
‐
１
．
０
１
０
Ｉ
化
０
‐
０
‐
Ｏ
Ｉ
Ｉ
Ｉ
０
０
別
１
１
１
６
牝
１
０
－
Ⅱ
ｉ
か
－
０
－
０
Ⅱ
－
し
Ｉ
ｊ
Ｉ
０
Ｊ
，
９
１
Ⅱ
ｂ
ｑ
０
Ⅱ
Ⅱ
卜
Ｊ
■
■
１
６
０
６
．
‐
ｉ
’
－
６
－
１
０
－
．
９
０
０
Ｆ
‐
０
Ⅱ
し
げ
り
～
０
■
リ
ー
Ｐ
０
Ｌ
Ｐ
ｈ
ｌ
０
Ⅳ
■
Ⅱ
１
０
０
９
１
４
‐
－
０
－
０
０
■
０
０
Ｉ
６
Ｉ
０
Ｐ
Ｉ
Ｂ
ｌ
０
Ｉ
‐
ｂ
０
０
９
６
Ｉ
０
０
■
Ⅱ
Ｂ
７
ｂ
０
０
ｉ
１
ｌ
｜
■
■
■
Ⅱ
１
日
Ⅱ
Ｉ
１
Ｆ
０
０
０
０
Ｂ
■
ｑ
０
０
ｂ
０
０
．
９
０
‐
ｆ
０
ｌ
Ｂ
Ⅱ
■
且
■
ｒ
０
Ｅ
０
且
曰
‐
０
，
６
１
－
０
■
■
■
０
■
０
９
０
０
Ｖ
９
．
０
■
５
７
０
◆
９
‐
‐
‐
八
口
ロ
ー
ム
ロ
ロ
ロ
ロ
Ⅱ
Ｐ
ｊ
０
□
Ⅱ
け
０
１
，
△
Ⅱ
Ｉ
Ｉ
６
１
９
０
ｌ
９
０
ｊ
Ｂ
１
Ｉ
‐
－
０
－
－
．
Ⅱ
Ｐ
ｄ
１
Ｂ
Ｅ
０
■
７
０
Ｐ
０
Ｉ
ｐ
１
４
０
６
ｒ
リ
９
－
‐
０
０
‐
６
０
０
■
Ｂ
ｒ
Ｐ
－
ｌ
Ｉ
■
９
－
凸
９
６
，
０
０
‐
‐
Ｑ
Ｐ
Ｉ
１
Ｕ
・
・
ｄ
ｑ
ｕ
Ｂ
０
０
０
０
０
‐
－
０
Ⅱ
，
。
Ｉ
‐
‐
－
－
－
－
’
Ｉ
ｆ
ｂ
－
Ｉ
１
ｄ
９
６
Ⅲ
０
Ⅱ
■
・
Ｉ
］
Ⅱ
Ⅱ
■
ワ
ー
・
Ｉ
山
９
Ｆ
．
■
Ⅱ
リ
ー
。
‐
９
９
－
０
ｒ
１
‐
‐
－
．
０
‐
０

１ 

１３０ 

２ 

３１ 

４ 

１８２ 

４５．５ 

６ 

９６ 

１６．０ 

７ 

６３２ 

９０．３ 

Ｎｏ．ofHiessatiated 

TotalNo・ｏｆＭｆｔａｋｅｎ

ＭｅａｎＮｏ・ｏｆＭｆｐｅｒｆｌｙ

５ 

９５ 

１９．０ 

18 

1,127 

６２．６ 

２ 

７ 

３．５ 130.0 1５．５ 

skinofvolunteers，ｆｅｅｄｉｎｇｔｉｍｅｏｆＳ､ocmpcezｲﾉﾙ 

microfilariaetakenbythefliesinfree-feeding 
Table5Densityofmicrofilariaeinthe 

forsatiationandnumberof 

experiments 

Feedingtimefor 
satiation 

Ｎｏ．ｏｆＭｆｔａｋｅｎ Ｎｏ．of 

flies 

tested 

Volunteer 

Ｎｏ．Ｎａｍｅ 
MfD/10ｍｍ２ 

（ＧＭ） 
Index＊ 

Mean Range Mean Range 

４
６
９
０
５
０
０
 

４
９
１
２
３
５
６
 

０
０
●
●
０
●
０
 

７
３
０
０
０
０
０
 

１
 

７
３
２
８
４
７
０
 

５
０
２
１
５
２
３
 

２
 

１
１
 

卜
４
４
５
ト
ト
ト

１
９
 

１
 

4′15"－６'55〃

3/24"－５/53〃

2/45"-7′56〃

4′００"-7/27〃

1′35"-5/００〃

3'10"－６'５５〃

2′２５"-8/35〃

４
７
６
０
３
６
０
 

●
●
●
●
●
●
●
 

１
６
０
４
７
９
９
 

３
６
１
１
２
３
６
 

１
 

〃
〃
〃
〃
〃
〃
〃

ｎ
ｏ
Ｏ
△
〈
０
、
ソ
ｎ
Ｕ
川
乏
Ｑ
リ

イ
上
。
△
ｎ
△
ｎ
Ｕ
１
人
ｎ
ｏ
貝
〉

ノ
７
？
ノ
ノ
７
７

反
Ｕ
４
４
刈
仕
〈
０
ｎ
ｏ
川
生
４
４

５
７
８
３
９
０
３
 

１
 

１．８ 

４２．１ 

５５．３ 

６９．０ 

７７．２ 

７８．７ 

１１５．７ 

『
上
ワ
】
ｎ
ｏ
４
垂
Ｆ
Ｄ
〈
ｏ
〔
Ｉ

Ｃ
Ｓ
 

Ｄ
●
●
●
●
●
●
 

Ｒ
Ｆ
Ｍ
Ｒ
Ｍ
Ｓ
Ｓ
 

●
●
●
●
●
●
●
 

Ｍ
Ｓ
Ａ
Ｉ
Ｍ
Ｆ
Ｄ
 

＊Index：（ＭｅａｎＮｏ、ｏｆＭｆｔａｋｅｎ)/(MfD/10ｍｍ2）

Theflieswhichskillfullyescapedｔｈｅｈｉｔ 

ｍａｙｃｏｍｅｔｏｈｕｍａｎａｇａｉｎ，ｅｉｔｈｅｒｔｏｔｈｅ 
ｓａｍｅｐｅｒｓｏｎｏｒｔｏｔｈｅｏｔheronesituated 
there・Ａｔａｎｙｒａｔｅ，thefeedingsofblack
fliesareoftendisturbedbymenunder 
naturalconditions・

OurstudyrevealedthattheintakeoｆＭｆ 
ｂｙＳ・ｏｃ/imcczJ"Linitiatedaround30secafter
landing，whenbloodingestionwasnot 
observｅｄｙｅｔｉｎｍｏｓｔｏｆｔｈｅｆｌｉｅｓ・Majority
ofthefliesfinishedtheirbloodmealwithin 

３to4minafterlanding，ｉｆｎｏｔｄｉｓｔｕｒｂｅｄ 
ＴｈｅｉｎｔａｋｅｏｆＭｆｂｙｔhefliesincreased，as 

thefeedingtimeincreased，ｕｐｔｏ３－４ｍｉｎ 
ａｆｔｅｒｌａｎｄｉｎｇ．Ｔhereafter，however，ｔｈｅｍ‐ 
creaseoffeedingtimewouldnotincrease 
thenumberofmicrofilariaetaken・

Whenfedfreelyonhumanwitl1moderａｔｅ 

ｄｅｎｓｉｔｙｏｆＭｆｉｎｔｈｅskin，theintakeofMf 
byfliesincreased，astheMfdensityofmen 
increased・ＢｕｔｔｈｅｒｅｐｏｒｔｏｆＣｏｌｌｉｎｓｅｆａＺ．

(1977)showedthatnoaccuraterelationship 
betweentheingestionofmicrofilariaeand 
MfDwasobtainedDuke（1962）revealed 

tweenMfdensityofvolunteersandthe 
feedingtimeoftheHiesforsatiaｔｉｏｎ 

ｌｎｔｈｅｇｒｏｕｐｏｆＮｏ、２ｔｏＮＯ７ｗｉｔｈ
ｍｏｄｅｒａｔｅｄｅｎｓｉｔｙｏｆＭｆ，ｔｈｅｍｅａｎｎｕｍｂｅｒ 

ｏｆＭｆｔａｋｅｎｂｙｔｈｅＨｉｅsincreased，asthe 

Mfdensityofvolunteersincreased,ｅｘｃｅｐｔｉｎ 
ｔｈｅｃａｓｅｏｆＮＱ２，inwhichcomparatively 

highintakeｏｆＭｆｗａｓｏｂｓｅｒｖｅｄＶｏlunteer 
NoユwasquiteexceptionaLAlthoughMf
densitywasverylow，ａｓｈｉｇｈａｓ３Ｌ４ 
ＭｆｗｅｒｅｔａｋｅｎｂｙｔｈｅＨｉｅｓ・Tl1isisclearly
shownintheindex，ｍｅａｎｎｕｍｂｅｒｏｆＭｆ 

ｔａｋｅｎｄｉｖｉｄｅｄｂｙＭｆＤｐｅｒｌＯｍｍ２、Ｔｈｅ
ｉｎｄｅｘｆｏｒＮＱ１ｗａｓ17.44,whereasthein‐ 
dicesfortheothersixvolunteerswｅｒｅｌｏｗ， 

rangingfromO､ｌ９ｔｏ３９６． 

DIscussIoN 

Ｉｎｔｈｅｅｎｄｅｍｉｃａｒｅａｏｆｏｎｃ]hocerciasisin 

Guatemala，labourersincoffeeplantations 
arｅｔｈｅｍａｉｎｖｉｃｔｉｍｆｏｒｂｉｔｅｏｆｔｈｅｖｅｃｔor 

blackflies・Ｔｌ,eyusedtollitflieslandedon
theirbodies，ａｓｓｏｏｎａｓｔｈｅｙｎｏｔｉｃｅｄｉｔ． 
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that，indenselyinfectedcaseswithmore 

ｔｈａｎｌ５０Ｍｆｐｅｒｍｇｏｆｔｈｅｓｋｉｎ，ｔｈｅｉｎｔａｋｅ 
ｏｆＭｆｄｅｃｌｉｎｅｄｌｎｏｕｒstudy，whenMfD 

increased，thevariationoftheintakeof 

microfilariaeincreased，probablybecausetl1e 

Mfdidnotdistributeuniformly，ｅｖｅｎｉｎｔｈｅ 
ｓｋｉｎａｓｓｍａｌｌａｓｌＯｃｍ×１０ｃｍ・Itwasalso

revealedthａｔ８．０c/z7rzce"77ｚｔｏｏｋａｎｅｘｔｒａ‐ 

ordinarilyhighnumberofMffromavol‐ 

unteerwiththelowestdensityofMfｉｎｔｈｅ 
ｓｋｍＤｅＬｅｏｎａｎｄＤｕｋｅ(1966)wereforced 

totheconclusionintheirexperimentalstu‐ 

diesthatthefeedingGuatemalanS〃z`/〃〃

sppexertedsomepowerfulattractioｎｏｎｔｈｅ 
ＭｆｏｆｔｈｅＧｕａｔｅｍａｌanstrain・Ourresultalso

suggeststhepossiblityofthefliesattracting 

orstimulatingthemicrofilariaeintheskin 

oflowdensitycarriersduringthｅｂｌｏｏｄ 
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フィラリアのとりこみ量

Ⅱ;１１ 
机１１

Ｂａin,０．，Ｍ.CDurette-DessetandJ.Ｒ・ＤｅＬｅｏｎ

（1974)：OnchocercoseauGuatemalal，ingestion 
desmicrofilairesparS〃zzZiz`"zoch7zzcez"'ｚｅｔ

ｌｅｕｒｐａｓｓａｇｅｄａｎｓｌ,h6moc61edecevecteur(1)． 
Ａ""αＺｅＳｃＪｅ狙a7pSiZoZogie，４９：467-487．

Ｂａin,０．（1976)：Travers6edelaparoistomacale 
duvecteurparlesmicrofilaires：techniques 
d6tudeutilis6es，importanceepidemiologique・
BzZZZ、ＷＺｃＺＨＺｚｈＯﾉｦ９．，５４：397-401．

Collins，Ｒ、Ｃ､，CCCampbell，Ｄ・Ｐ・Ｗｉｌｔｏｎ
ａｎｄＬＮｅｗｔｏｎ（1977)：Quantitativeaspects 
oftheinfectｉｏｎｏｆＳｉ"zzz此‘"LOC肋pcczL"ｚｂｙ
Ｏ'2c/ioce７℃αｕｏ/zwZ"３．Ｔ７”c""zccJ・PQl7psiZoZ.，
２８：235-243． 

Collins，ＲＣ．（1979)：Onchocerciasistransmis‐ 

sionpotentialsoffourspeciesofGuatemalan 

Simuliidae．Ａ'"・ＪＢＴ'”．Ｍ‘.Ｈ)ﾉ9.,28(1)：
72-75． 

Dalmat，Ｈ、Ｔ・（1955)：Theblackflies（Diptera，
Simuliidae）ｏｆＧｕａｔｅｍａｌａａｎｄｔｈｅｉｒｒＯ１ｅａｓ 

ｉｉｌ 
’・’１

グアテマラにおけるオンコセルカ症の主要媒介種
ＳＪ"zz`Zjzz"ｚｏｃｈｍｃα`ブルのＯ"choce1℃α２，ｏＪＵｚ`Zz`s仔虫の
とりこみに関して実験を行った．

仔虫のとりこみは，ブユが体表にとまってから30秒

で始まった.３～４分後には６５％のブユが吸血を完了し，

とりこまれる仔虫数が最高に達した．それ以後は吸血時

間がのびても，とりこみ量は増加しなかった．仔虫密度
が皮膚10ｍｍ2あたり５５～116匹の中程度に感染した人

にあっては，とりこまれる仔虫の数は皮層中の仔虫の密

度と関連していた．しかし仔虫密度が１．８と非常に低い
人の場合に，異常に高い仔虫のとりこみが観察された．
このことは，皮膚中の仔虫密度が低い場合には，仔虫が

ブユの吸血時に誘引あるいは何らかの刺激を受けること
を示唆するものかもしれない．
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