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Testosterone（T〉isknowntoincreasethesusceptib‖itytowardsawjdevarietY  
ofinfectiousdiseases（AlexanderandStimson1988）．RecentFY，Thas beenfound  
todramaticallyaffecttheoutcomeofinfectionswiththemurinemaLariaparasites  
fyasmodhJmChabaudi（Wunderlichetal．1988）andP．berghei（Kamisandlbrahim  
1989）．Forinstance′P．chabaudiinfections take a self－hea‖ng course at10W  
circulatingT－leveIs，aSinfemaleandmalecastratedBlOmice・Whereastheyare  
lethalat high T－1evels，aSinintact male BlO mice or T－treated femaLe and  
castrated male BlO mice（Wunderlich et al．1988；1991）．The mechanisms by  
whichTconvertsnon－lethaItoIethaIP．chabaudirTlalaria arenotyetthoroughLY  
understood．0ne possibilitYnOteXaminedtodateisthatTdirectly causesthe  
parasites tochan9efrom anon－lethaltoalethalphenotYPe・lfso・Tisexpected  
to affect protein synthesjs ofparasitesISinceT normally mediatesits effects  
throughgenomic mechanisms・ltis wellestab＝shed thatT boundto andro9en  
receptor activatesspecificgenesandlthusJtheexpressionofcelトSPeCificmRNA  
and proteins．respectively（Norman and Litwack1987）・lndeed，thereis  
informationavai】ablethatT，aSDthersteroidstoo，CandirectLYaCtOn ParaSites  
andthatseveralparasitescontainsexsteroidbindingpTOteins（Kiseretal・1986；  
Lawrence1991）．Theresultsde＄Cribedinthispaper，however，demonstratethat  
the T－induced conversion from non－tethalto LethalP．chabaudimaEariais not  
associatedwithanYSlgnificantchangesin proteinsynthesisofintraerYthrocytic  
parasitesandthattheJatterdonotcontainanYSPeCificT－bindingproteins・   
Blood stageinfections ofP・Chabaudinorma‖ytake a self－heaE■ng COUrSein  
femaIeBlOmice（Fig．1），Hovvever．aletha10UtCOmeisobservedwhenthemice  
aretreatedwithT．ThisT－inducedconversionfromnonL［ethaltoIethalJIchabaudi  
malariaisassociatedwithchangesinparasitaemia・lndeedrP・Chabaudi－infected  
erythrocytesaremorefrequentintheperipheralbloodonday4－8p・I・landthe  
peakparasitaemiaisaboutlO－15％higherandoccursapproximatelyldaYearIier  
inT，treatedthanin untreatedmice（Fig．1）．   
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Fig．1．Effect o一丁on／】．cわ∂ム∂U㌦  
inf¢CtiDnSinfemaleC57BL／10mice．  
Mico′ 8－10 weeks old．we「e  
SubcutaneousIYtreatedwithO．9mg  
T（TestosteroneDepot50，Schering，  
Berli両in200〟lsesameoil．twic8a  
Week．for3weeks（Benten et al．  
1991）．ControIs（－T）receivedsesame  
OilaIone．Micewerethenchallenged  
with lO8／⊃．c／1由∂U㌦－infected  
erythrocYl：eS and the T－treatment  
W∂S COntinued du「inロinf8Ctjons．  
Par；lSita8mね wa＄ eXamined in  
Giemsas－Stain白d b100d smears．  
Numbers h bracketsindicate totaI  
numberofmice．Barsindicate SD．  
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P．ch3baudirinfectederythrocytesisolatedataparasitaemiaof20－35％reveal  
about60majorandmanyminorspotsinsilve（－Stained2Dgelelectrophoretograms．  
Themolecularmassesoftheseproteinsrangefromabout8kDatoabout150kDa  
andtheisoeLectric points fromabDUt7．5toabout4．0．Though some vaTiations  
always occurintheappearanceofsomespotsfromoneexperimentto another，  
the protein patternis notsignificantlydifferent bet〉Veen ParaSjtesisolated from  
u＝treated and T－treated mice・Metaboliclabeling with35s－methionine of P・  
Chabaudi－infected erythrocYteS and subsequent protein separation byisoelectric  

focusing／SOdium dodecyle sulfate gelelectrophoresisりEF／SDS－PAGE）does not  
revealanysignificantdifferencesinproteinsYnthesisofparasitesfromuntreated  
andT－treated mice（Fig．2），eVenifthemetabolicIabe‖jngofP．chabaudi－infected  
erythrocytes f「om T－treated miceis performedinthe presenceoflOO ng T／ml．  
MoreDVer，mRNAexpressionofintraerythrocyticparasitesisnotaffected byTas  

examined byjnvltrotranslation（Fig．2）．  
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Fig．2、一之Dp一軒i18さOf員戯ざ細山ガprot融s．引8両】eew顔甘tr軸触】withTalld頭釧en辞dさ＄  
do蓋C－ib烏dinl鴨8nd他R8，1．  
a．bI凡ご力∂由〟掛in触鴨d寧丹thro如幅拍臨池瞭如卸河東珂頭鵜舟煎l励牒軌叩鮨頗油倒疹，11卵7ト  
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pro憮i借We伴SUbi苛政8dto帽F沌DSJPAG【lSGhm払勒モde et al．1粥川＝叩卜柳咋「幽ined．′遍I  
eOnt叩t．b）fFOmT－tre卯ed印i¢餞．  
¢トdI8劇画咄肺腑枇加＝咋面焼印短2．5文108細りw的血u如愉dwjth3（泊〟eiL－I聖紅  
netllionine（SpeC．aCt．：＞80C CilmnDl；Amershan．Braunsch＼～ei9．F．R．G、Iin3mlrnethionJne－  
depIetod RPMトm8diumlB10ChrorTl．Berlin．F．FiG．）suppllmented withlO％FCSIBoehrinoor，  
ぬnnh苧im′F．R．白Jind2g〃N8日Cロきf郎1h環t37qCund8r6％CQヱ．P叩モ如熊脚融ionby  
肝侶9訃PA6∈帥dflu餌Ogr叩hYWaSdon8ささd醜ri鵬dp一別i8∪姉川誠佃血・Wr色d88taIil猶1I・  
dcontroI；′朗、frpmT－tr甜tedmice．  
や′．fI血血tran雨ti即輌S卵鱒rm¢dw御5埋tb瑠】RNA如l由浪d柏餅トAd紬血山師硝極軸内  
叫畑ぬ瑚加減油噌轡－m削h加jn8卿d、a樗咋如加Vt8kitl帥8しfわめ雨9机Mannh痢恥f．R．G）一  
P【0髄insw創・佳SePa帽庸dbY帖F／SQS－P丸紅and癖u81iz8dbYft榊r09問phy．声1c叩t和し蕾1抽mT－  
tl●8tOd mice．  
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FinalEY，WehaveexarTlinedparasitesforthepresenceofT－bindingproteinsusrng  
thedextran－COatedcharcoalmethod（McGuire1970）．withthesyntheticandrogen  
3H－methyrtrienoIone as radioligand（Tablel）．No T－binding proteins could be  
detectedinthelO5，000xgsupernatantatconcentrationrangesoftheradioligand  
OflO nM－75nM．thoughthesensitivityofthisT－binding assayisinthe fmol  
range（McGuire1975）．  

Tablel＝Bindingof3H－methYltrienoIonetoFyasmodVumcJ7abauoV  

SampreNo．   3H－methyItrien－  methyltrien－  
O10neノ†ina1  010ne－final  
COnC．（MI  conc．仙1I  

dpm  
bound／200〝l  

1）（108   

1×108  1xlO－B   

l．5xlO‘8   

1．5xlO■8  1×106   

7．5〉（108   

7．5×10■8  1xlO6  

13710   

13144   

21032   

20720   

28989   

29679  

Parasiteswerefreedfromhosteryth（OCYteSandpurifiedonpercollgradientsasdescribedindetail  

PreViously（Wunderlich et al．1987）・The samples of P，Chabaudiwere homogenized with  
SOnificationin2voIumesofhomogenizationbufferlO．25Msucrose，10％gIYCe（OI，1nMEDTA，  
0・25mMDTT，0・5mMPMSF．0・1mMantipain，0．1mMleupeptinandlOmMTris－HCI，PH7．5）  
at40C．Thehomo9enateWaSCentrifugedatlO5，000×gfor90min．Clearsupernatantwasused  

for receptor determination．Protein concentration was estimated bYth8method ofLovvry et al．  
（1951）andwas2mg／ml－Thesteroidbindingwasestimatedbythemodifiedmethoddescribedby  
McGuire【1975）．Supernatantvvasincubatedwithincreasingamountslthreepointsloflabeled3HL  
methyltrieno10ne（85．7Ci／mM）rangingfromlxlOBto7．5xlOBMintheabsenceandpresenceof  
500fold excessofunlabeFed methy輌enoIone．The unboundFigand wasrenoved bYCharcoaト  
dextran．  

Our data seem toindicate that the T－induced conversion from non－1el：halto  
lethalP・ChabauoVmalariain female BlO miceis associated with an apparent  
increasein virulence of parasites．A pljori，this apparentincreaseininfectious  
VirulenceofparasjtescourdbeeitherduetoadirecteffectofTontheparasites  
OrreflectsT－effectsonthehosts・Accordingtothemainstreamview，Tmediates  
itseffectsthroughanandrogenreceptorlNormanandLitwack1987）．RemarkabIy，  
hovvever，We have been unable to detect anY T－binding proteinin the  
intraerythrocyticparasites．anditisthereforenotsurprisingthatTdoesalsonot  
affectthe pattern and sYnthesisofparasitjcproteinsdetectable bYthe methods  
USed．Evenif P．chabaudiparasites were more virulentin mice under djrectT－  
influenceritappearsmorelikerYthatTexerts‖＝Seffectonparasitesmahly－ifnot  
excIusiveFY－through the host．Suchindirect host－mediated T－effects on the  
ParaSitesmightbe rathercomplex・TheextremealternativesarethatTpromotes  
hostfactorsincreaslngParaSitevirulenceinmjceorthatTdoesnotaffectparasitic  
Virurence at aIl．ln support of thelatter view，Tis known forits  
immunosuppressiveactivitylG（OSSman19897．lnparticurar，Thasbeenshownto  
SUPPreSStheformationofprotectiveIgGrantibodiesinBlOmice（Wunderlicheta［．  
1992）．1nadditiontotheimmunosupp「essiveT－effects，TmaYaIsodisturbother  

、・   
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eventsin hostsultimatelycontributingtoanapparentmoreviruIcntcourseofP．  
Chabaudiinfections・Thus，Tcou）ddecreasesplenicclearanceortheendogenous  
SequeStration of parasitizederythrocytesand／orcould changethe propertiesof  
erYthrocytesfacilitating parasiteinvasion．  
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