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A8STRACT  

Asrecentlyreported，aStrOngStimulationofnoninfectedCD4＋－pOSitiveIや‾  

CellsbySblrOCyStisgiganfea（Syn・S・OVyuis）extract（SGE）wasobservedusing  

thelymphocyteproliferationassay・AfterSGE－preStiInulation，H7V－infectedI㊤＋  
Cellsshowed anexacerbation oftheviruSrePlication・Inthe presentstudy，We  
investigatedthereactivltyOfHⅣ－infectedhumanmonocytesbySGE・Thehigh1y  
SenSitivep24coreprofileELISAwasusedtoexaminedirectlytheamountofHⅣ  
produced. Experiments were performed using the permanent monocytic cells 
U937．Pemlanentincubation as wellas preincubation with SGEbefore viruS  
infectionwereabletostimulateHIVexpressioninallthecells・InU937cells，the  
virusreleasepereellwas64timeshigherinpermanentstimulationwith320帽  
SGEcomparedtocontroIsand9timeshigherincaseofprestimulation・   

INTROD一丁CTION   

Investlgationsontheinteractionofmicroorganismswiththeimmunesystem  
（espeCial1yinterference with defence mechanlSmS）have recently attracted  

increasedattention・Sarcocystiosisis aprotozoaninfectiomwhichiswidespread  
throughout the world．Ⅵa the food chain，the SaTrOCyStis spp・COuldinfect  
human，aSShownbytheantibodytiterinlargeparts ofthepopulation（Aryeety  
andPiekarski1976；Hiepe1977）．Itwastheaimofthem∝lelpresentedhereto  
characterize theimmunomodulatiTlg effectofa protozoan parasite，SalrOCyStis  
gigantea extract（SGE），On theimmune system of man（severalhuman  
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mononuclear cel11ines）concomitantly with another pathogen，Human  
ImmunodeRciencyVirus（HIVTl），invitro・  

Thebasisofthisstudyweretheprevious貢ndingsregardinglSOlationand  
characterizationofaSarroqstEsg如ntealectin（SGL）whichhasthecapacityto  
activate human mononuclear cells（CD3＋，CD4＋，CD8＋，Mp，Blymph∝yteS）  
（Montagetal．1987；Tietzetal．1986a，1986b，1989，1990，1991）・  

Asrecentlyreported，HrVLSuSCePtible，immortalizedlymphocytes（H9－，MT－  
4）wereinvestigatedtoestablishtheirreactivitytoSGEcontainingthemitogen  
abovementioned（Dr6ssigketal．1995；P6tzsch1994）・Usingthelymphocyte  
proliferationassay，aStrOngStimulationofnoninfectedCD4＋－POSitiveⅣce11sby  

SGEwasobserved．After SGEstimulation（20－160pg），HrV－infectedH9＋cells  
showedanexacerbationwithanOptlmumatday4・Thevirusreplicationinthe  
latentlyHTV－infectedH9＋ce11scouldbedetectedindirectlybecauseofthehigher  

cytotoxicltyintheMT－4cellsystemmeasuredwiththeMTTcellvitalityassayLIn  
parallel，thehigh1ysensidvep24coreprofileELISAwasusedtoexaminedirectly  
theamountofproducedHIV   
In this study，eXperiments wereperformed using monocytes（U937）  

prestimulatedaswellaspermanentlystimulatedwithSGE，   

MATERIALSANDMETHODS  
PJ甲dr（‡Jわ乃q／∫G且  

TheextractwaspreparedfromSaTrOCyStismacfV叩StSaSdescribedbyTietz  
（1986a）and contained6．5mg／mlprotein．The values ofagglutination titers  
obtainedinsuspensionsoferythrocytesandGDAerythrocytesamountedto729  
and59，049，reSpeCtively and couldinhibited by N－aCetyl－（D）一galactosamine・  
AdditionofSGEinaconcentrationof160LAg／mltohumanperipherallymphocytes  

increasedthelymphocyteproliferation85foldoverthebackgroundmeasuredby  
3＝thymidineincorporationintothecellDNA・   

（’tイ／lⅥ〟J…・∫  

The permanent cells U937（monocytes）were preincubatedin96－We11  
microtiter plates contain．ng severalconcentration of SGE for3days・Ce11  
concentrationsamoumted to4Ⅹ105mononucJearcells／ml．Cultures werewashed  
andinfectedwi［hHIV（exactlyIⅡVrl）for3hrsandwashedagain・Thefurther  
incubation were performed without and with substitution of SGE in a 
concentration corresponding to the preincubation・Cultures were generally  
performedin RPMT1640supplementedlO％with heat－inactivated fetalca］f  
Serum．  

．・■ノ＿－   



EFFECTOFS．GIGANTEAEXTRACrONHIVREPLICÅTtON   

怖触沌ね呵伽血加  

Ondays2，4and7afterHⅣinfection sampleswereinvestigatedto  
deteminetheamountofviruSPrOducedinpicograms（pg）・Thenumberofviab】e 
Culturecellswasdeterminedbymeansoftrypanbluestaiming・Inordertodetect  
HIVtheⅢV－1p24corepronleELISA（DuPontdeNemours，Bad＝omburg，  
Germany）wasused・Thishigh1ysensitiveandhighlyspecificdiagnostictestis  
COmmerCial1yavailableandcontainsamonoclonalmouseantibodyagalnStthe  
nuclearproteinp240fHⅣ   

RESIJIノーS  

AsshowninFig・1andFig・2・aViruSeXaCerbationinmonocyteswas  
effectedbySGE・ThevirusreplicationintheU937cellswasnearly4times  
StrOngerthanthecontrol・Nosignincantdiffbrenceswereobservedonday2and4  
in preincubated andpermanently stimulated ce11cultures・On day7，the  
Permanently stimulatedcellculture showsadistinctdepletion．The numberof  
CellsinthecourseoftheincubationinthetwosystemsarepresentedinFig・3and  
Fig・4・Adecreaseinnumberofce11sdependingontheconcentrationofSGEand  

timewasnotedforpermanentsGEincubatjon．   
InordertocompareHⅣproductionperce11withpermanentSGEaddition，  

preincubationandcontrol（Fig・5andFig．6）thequotientofpgp24SGEand  

pg24controIwasconsideredinrelationtotheviablenumberofU937cells．The  

viruSreleasepercellwas10timeshigherinpermanentStimulationwith320uB  
SGEcomparedwithpreincubationofSGE．  
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Fig・l・ExpressionofHIVinU937celJsaf（erpreineubalionwithSGE．  
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Fig．2．ExpressionofHⅣinU937cellsaf［erpermanentincubationwithSGE・   
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Fig．3．NumberofU937cells且f（erpreincubationwjthSGE．  

To summarize，it appeared that the virus expressionincreasedin HⅣr  
infectedmonocytesincllbatedby SGE．Permanen（Stimulationby SGEcauseda  
StrOngdecreaseinthenumberofU937cells．Thissmallnumberofcellswasable  
to produce the same amount of HIVas thepreincubated groupwith alarge  
numbeTOfcells．  
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Fig・4・NumberofU937cellsaAerpermanentjncubationwithSGE．   
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FiB・5・ExpressionofHⅣperU937cellaf（erpreineubationwithSGE．   

DISCIJSSION  
Ashas been shown forthe CD4＋－POSitiveIや＋and MOIJ4cells，the  

additionofSGEtoculturesofhumanMNCscausedlymphocyteproliferationand  
expressionofvirusin HIV－infもctedcells（D6rsigketal．1995；P6zsch1994）．It  
WaSfoundbymeansoffluorescence－aCdvatedcellsorter（FÅCS）thatSGLwas  

linkedby68％oflymphocytesbut93％ofmonocytes（Tiet2etal．1991）．Besides  
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Fig．6．ExpressionofHIVperU937ceJlafterpermanentincubationwithSGE・   

CD4＋－pOSitivelymphocytes，mOnOCyteSmayalsotxinfectedbyHIV Monocytes  

PlayanimportantroleespecialLyintheearlyphaseofHIVpathogenesis．Forthis  

reason，itwasofinterestforustoinvestlBatetheeffectsofSGEonmonocytesjn  

theestablishedmodel，uSingU937cells・Fig・1andFig・2presentthemeanvalues  

in pg ofHⅣobtained by p24profile ELISA under the conditions mentioned  
above．Themonocyteswerealsostimulated toviruSeXaCerbatlOninrelationto  
timeandamountofSGEandreachedthehighestexpressionofHIVonday4with  
320H．g．ThisresultisinaccordancewiththeliteratureconcernlngVirusexpression  
bydifferent］ectins（Aloufeta）・1986：Masihietal・1990；Pineauetal・1989）・  

Thereisnosignificantdifferenceinthetwotrials（permanentandprestimuIation）・  

Onday7，the U937cells seemtobemoreexhaustedinpermanent Stimulation．  

Therefore，WeinvestlgatedvirusexacerbationinrelationtothenumberofU937  

Cells counted．SurprlSingly，the data presentedin Fig．3and Fig・4show  
COnSiderabledifferencesinthenumberofcells．Incaseoftheprestimulatedcells，  
the number of cells reached the number of the control after a slow decrease 

Whereasthepermanentlystimulatedce11sdecreasedinnumberdependingontime  
andSGEamount．ConsiderlngVirusre］easepercel］，itwasapproximately9times  
higherin permanent stimulation with320tlg SGE compared with permanent  

StimuJationand64timescomparedwithcontrol．PhillipsandMcMichael（1993）  
reportedHTVexacerbationinduced bymitogensinlatentlyinfectedcells．Beside  
this，anincreasedapoptosisofHIVinftctedce11sinfluencedby］ectinswasshown  
byGrouxetal．（1991）．  
To summarize thel・eSu］ts obtained，theincreasedvirus release after SGE   
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Stimulationcouldbeinducedintheestablishedm∝1e）・Acomparisonoftheresults  
Obtainedwithconditionsinvivoisnotpossibleyet，becauseimmortalizedce11sare  
Only partially suitable forthis．FurthermOre，itisumknown whether SGE  
represents otherdevelopmentalstages and speCleS Of the genus sblTOqStis．  
Nevertheless，itispossibletodrawtheconclusionthatsomeApicomplexamight  
beabletoiI鯛uencethedefencesystemofmanandanimalsbyimmunomodulating  
e触ts・Itcouldnotberu1edoutthatsuchprotozoanSOrmicroorganismsmightt光  
COfactorsfortheacdvationofpathogens，relatedcloselytothedefencesystem，  
SuChasHIVFIVandFeLV   
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