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A8STRACT   

Mic8 ChronicaZlyinfecled with 7bxop／asma gondii were treated with  

CyC10Phosphamide．obiopeptid8－1（Obi－1）and／Or anti・CD4monocJonaL antibody to  

determin8the8ff8CtOftheseimmunosuppressive agentsonthecystsinthebrain．Ln  

th8brain of non－treated．andinfected cyc10Phosphamid8－Obト1treated mice，Wjth  

hematoxylln・80Sin，andantiTToxopJasmaavjdin・bio机1－COnJugate Lab8JEingtechnjques．  

IargetypLCallyro，Undedtissuecystswer8mOStlydetected，andsometjmeswithdividing  

microeystsLIncontrast，brain tissuefromcydophosphamide onIyoranti－CD4treated  

infectedmicehadmuJtiple degeneratecystsofvariedsizoin somebrain reglOnS．aS  

WeLL as cIustcrs of microcysts．however，SUCh change was more strikingin the  

anti－CD4treatedgroup・lnfect8dmicetreatedwithacombinationofcyclophosphamid8  

andObi－1showed asIgnificantLy highersurvivaJof8O％comparedto20％survivalin  

micetreatedwithcyc10Phosphamideonly・Percentneutrophilicleucocytes．monocytes  

andlymphocytesin mic8treatedwith acombinatjon ofObi－1and anti－CD4，OrObi－1  

andcyc10Phosphamidewerehighercompared tothos8grOUPSt柑at8dwith antiTCD4  

antibody10r CyCJophosphamid80n（y・Theincreasein n8utrOPhiEic Leucocyte and  

Jymphocyle counts af（er a combined cyc［ophosphamide and Obi－1treatment may．  

Eikewise，COntribute to th8 jnduction of resistancein mice against T，gOndii．  

FurtherTTlOr8，thes8reSuLtsseemtosuggestlhatth8reaCtivation orrupture o＝旭SUe  

CyStSinmicechronicallyinfectedwjth Tgondiiis notprincipa11y correlatedwithth8  

deathofcyc】ophosphami由tr8atedmice．  
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IMMUNOSUPPRESSION IN MICE WITH CHRONIC TOXOPLASMOSIS 

lNTRODUCT10N   

Withinthreewkpost－jnfection Toxoplasmatachyzoitesinvadeotherorganslikethe  

b（ainandmuscEesofanimalsfornlmgCyStS．Withtheinfectioncourseexhibitingno  

apparentclinicalmanifestatjons・Generally，hoststhatareIessresistantasaresultof  

acquiredimmunodeficiencysynd「ome（AIDS）inhumans．dist8mPerindogs，  

leuka8miavirusinfectionoradministrationofimmunosuppressivednJgSincancer  

Patientsandolhers，mayaCtivateTgondHproli†erationwithincystsshowingclinicaI  

SignsIVhichcanki‡lthehosts．Astowhatmechanism（S）actjvatesTgondWtomuJtiply  

rapidlyandform cystozoites．isst‖not wellelucidated．VoLEmeretal．（1987）had  

reportedtheapp8aranCeOfT．gondWcystsofvariedsizeinthemous8brain，and  

tachyヱOitel¶lgrationfoJlowlngeXPenmentaladministrationofanti－CD4antlbodies  

（Abls）．Theimpor（anc80fbothCD4andCD8positivecellsinchronictoxoplasmosis  

hasbeenLikewise，rePOnedbyRicardoetaF・（1991），Araujo（1991）．andSuzukietal．  

（1988）．   

Thepresent studysoughtto carryouttwo objectivesL First，WaStOdetermine the  

eポedofcyc10Phosphamjde，aWidely usedimmunosuppressant（Makim etal．1991；  

Stockman etal，1973），a drug for cancer treatmentwith OKT432（Ogawara et al．  

1992），andadnJgforthetreatmentofopportunisticinfectjonsin mousemodel（Fujiiet  

aL．1992b）oncyst movementin thebrain when administered togetherwith anti－CD4  

antibody，Second，WaS tO determine th8 ＝1e prolongation effect of synthetic  

Obiopeptide－1（Obi－1），aS animmunoreguiator onimmunosuppressed mice with  

Ch「0nictoxoplasmosis・  

MATERJALS AND METHODS   

Erp8rim8nta／hostandparasi（e：Fivewkold maJe BALB／Cmice andcystsof T  

gondii（Beverleystrain）maintained attheDepartmentofVetennaryPhysioIogywere  

USed．  

PreparatjonofTgondiichronIccarriers：AnemuIsionofinfectedmousebrainwas  

inoculatedinto th8mOUS8Peritonealcavity・Mice wer8intramuscuJarlyinjectedl  

mg／ml／day・Ofpredniso10ne for5days・Seven dayslater，the peritonealcavity was  

WaShedwithO・9％physiologicalsa‖nesoIution（PSS＝00btaintachyzoites．Micewere  

intraperitoneally（lP）inoculatedlxlO2tachyzoites，andonthe5th．7thand9thday  

POSt－inoculation（PE），they w8re OraLry administered O．5 rTlg／rTllof Daimeton  

（SULfamonomethoxine）・Mice that su「vived theinitialinfection 28 days PIwere  

Cha”engedwithlxlO4tachyzoites・ThosethatsuTVivedfor56dayswereusedas T，  

gondiichronic carriers・TachyzDites that were used forthe challenge dose were  

ObtainedfronlSUbcuJturesinlCR－JCLmicewhichweretreatedwithprednisofone．   

Administrationofqyc／OPhosphamideandant［－CD4antibodies：Cyc10Phosphamide  

ノ〝〃   



IMMUNOSUWRESSION IN MICE WITH CHRONIC TOXOPLASMOSIS 

（Janssen Chimica．Beerse．BeLgium）disscIvedinO，9％PSS wasIP－inoculated to  

Chronjc carriermjce（250mg／kg）fivetimesat7daysintervaJorfourtirn8Sat10days  

inteⅣd．1n both experjmenls，th白（氾ntrQ19rO岬S COnSisted of non・in一台Cted mic8but  

treatedsim‖arly astheexperimentalanimals．Experimentaland∞ntrOlmic8Were  

administ8「ed300卜がh8adofantt－CD4monoclonalAB’＄（mAb’＄）fourtimosatlOdays  

intervaLAnti－CD4 mAb’s wereobtainedbyinocuLatingGKL5ceJlhybridomatonude  

mice，andAb’sw8r8PUrifiedfromaLSCitjcfluidusInganmOniumsulfateprecJPjtaticn．   

Ad仰山如旧地口o′0上IJ・†：SynthoticObi－1（Suエリkj8tal・1990）wasdi∬OIv駅＝nlOO  

mM NaHCO3（10mg／ml）pH6・4．dilutedin PSS（1mg／mJ）and steritiz8d using a  

micro匹re冊ter．Eachmousewasi埴舶dlOO－g（0・1叫OfObト1intoth8拍mord  

muscL8 0n the3rd and 7th day post－administration of cyc10SPhosphamide and  

antj・CD4Ab’s．   

P／甲a招血〃0′爪ロリ58印Jeen c8脂：Sp」朋n C8‖s†和m冊8dodand non－infe、C旭d  

micewer8PreParedfo＝owingthemethodoflgarashietaL（199（））．Mic8Wereb［ed tcI  

de融h a√ldimmediatelythospl朗n Wer88XCised．帥ely cutand su印Ondedin Hanks  

balancedsa量tsoIulion（HBSS）containing5units／mlheparin，100units／mLpenjcilLin G，  

andlOOLLg／mlstreptomycinsuJfate，andfiEter由U＄jng asteelmesh．Toth8Sediment  

Obtainedbycentrifugationat8QOxgfor7minat4℃，WarrTIed（37℃〉0，83％ammonium  

Ch（Qrjd8SOJutionwasadd郎＝oLysetheerylhrocytes．TheceI［swerewashedtwicewith  

HBSSandoncewithRPMl－1640（COntaining5units／m＝1ePann，100units／mlpenicillin  

G．100llg／mIstreptomycin suJfate．12mM Hepes．O・1トM2－merCaPtOethanoJ）by  

Cent仙9atjonat808xgfor7minat4℃．   

CalcuJation ofsp／eenc8〟subpopulations：TwentyrnicewerelPdinocuLated about  

lOOtachyzojtes／head．At14．28，and162days円，fivemjcepergroupwerousedas r  

gondiiqinfected group．Unexposed normalmicecomprisedthe controJgroup．Cell  

density ratio（L／N）was obtajned bydividjng th8CeLJnumberininfected bythe celJ  

numberinth8nOn－infectedmice．TothespLeencellsuspension Ab’sd‖utedin RPMI  

164O containjng O．3％bovine s肌m albumin（BSA）was added to approxjmate  

lxlO8c8JIs／rnl．th8na”owedtostandfor60mjnat4℃withstirnn9at15mininterval．  

MonoclonalAb’susedw8r8anti－Thy－l，2（X＄00）．antj－CD8（X60）．andanti－CD4（X5O）  

（C、8darE8nLaboratories urnited10ntariQ．Canada）．andAsia10GMl（X60＝WakoPure  

Chenlicallndustries，Tokyo）．ThecelL suspensjon wasc8ntrifugedandwashed once，  

andrabbitcomplement（X15di［utedinRPMJ1640＆0．3％BSA）wasaddedwithstirring  

toapproximateacelldensityoflxlO6cel］s／mt，thenal［owedtostandfor60minat37  

℃withstirringat15mininteNaJ．ForthecontroLIx108cells／mlwereused．Toth8  

CelEs，tryPanbluewasadd9dtoapproximat8alO％conc8ntrati′On，thenplacedonice  

ね「2－3mれandth8ratioofposjtiv8C釧SWaS（）bt如帽d仙10W両gth8一口rm山a：％dすad  

¢ellsuponadditiono†Ab’s・％deadc釧SincontroldividedbylOO％・％deadcellsin  

thecontrく）l．  
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CaJcuJatIOnOfIeucocylecountHeparinizedbLoodobtainedfromth8nlOUSeCaUdal  
veinwasdi［utedinT臼rkIssoLutionusingameLangeur・Leucocytecount permm3was  

noted usjng a hemocytometer・With Giemsa－Stained b100d smearT the ratio of  

neutrophi．s．eosjnophi．s，basophils・mOnOCyteSandlymphocytestothetolal18UCOCyte  

COUntWaSObtain8d．   

CaJculationof町SLdensIVin（hobraln＝Usjngasharpknife，theintactmous8brain  

wasdividedintotheright■obeforhistol8gLCalexamination・andtheleft10b8forthe  

calculationofcystdensjty・Totheleftlobe．PSSwasaddedandthenhomogenized  
usingglasss（ides・CystdensitywascaJcuJated byplacingl／200fthebrajntissue  

emu［siononapLanktoncounter・ArTleanVaJuewasobtainedfromthr8e00UntSand  
multipliedby40togetth8CyStnUmberpermouse・Thenghtlob8WaSfixedin15％  
formaLinso■ution，PrOCeSSedand embeddedinparaffin・Tissuesectionsvverestained  

withhematoxyLin＆eosin（H＆E）・Parasitesintissueswere，Likewise，PathohistoJogica”y  

examined with ■ight microscopy・Tissue sections were stained with  
avidjn－biotin・PerOXidase，andthereafter・Were SOakedin O・3％methanoL hydrogen  

peroxidefor30mjn．washedwithbuffersoIutjonandreactedwithgoatnormalse  
for30min．Sectjonswerereactedwith Tgond（i－jmmunizedrabbitserumfor30min・  

washedand reactedwithdilutedbiotinylatedsecondantjbodytor30mjn・and with  

avjdin－bjotinconjugat8（ABC）foranother30rnin（FunakoshiCo・，Tokyo）・勅eranother  

wash，th8SeCtionswe（ereaCtedwithperoxidasesubstratesolution（0・01％H202and  

O．05％DAB）（WakoPureChemicallndusthes，Tokyo）andthencounterstajned with  
H＆E．  

RESULTS   

TabE81showsthece［lph8nOtyPePOPUEationratjos（l／N）inbothexperimentaland  

controL（Pre－inocuLationtime）groups・FourteendaysPいheVNratioof≧2・Owasnoted  

intotalmonocytes，Lyt－1，2，Lyt－2，2andaGMl－POSjtiveceIIsinth8SPleen・Asjmj［ar  

ratiowasabor8CO（dedwithLyt・1．2，Lyt－2，2andaGMl－POSitjvece”sintheperipheral  

b100d，andinaGMl－POSitiveceHsintheIiver・At28daysPl・aratioof2・2forLyt－2・2in  

thespLeen and＞2・OforaGMl－POSitivecellsinthespleen andliverwere・＝kewise，  

noted・At162daysP［．thenumberofJylLl・2andLyt・2・2・and aGMl－POSitiveceJLsin  
thelivermorethandoubJedcompar8dtothenon・infected group・   

TheeffectofObi－1inpro10ngingthesurvivaJofchronica”y－infectedmiceafterthe  

administrationofcycJophosphamideisshownin Figurel・In8XPerimentI（Fig・1A），  

al】micein th白nOn－infected control，nOn・infected－CyCIophosphamide treated．and  

infectedcontrolgroupssurviveduntjlthelastdayofexperimentation・Withtheinfected  

cyc10Phosphamide－Obj・1treated nlice・One OUt Of 5 died on the 28th day  

post・treatment（PT），WhiEefouroutoffivediedbetweenthe27thand32nddayPT  

among the jnfectedcyc10Phospharnidetreated mice・lnexpehment2（Fig■1B）twO  

・■   
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IMMUNOSUPPRESSION N MICE WITH ⊂HRONIC TOXOPLASMOSIS  

OUtOffiveinfectedmjcetreatedwithcydophosphamjdeonly，SUCCUnlbed todeath on  

the39th and40th day PT：WhileGroups2－1，2－5，2－7and2－8hadalOO％survival．   

Changesin the weight of body andimmune organs of mice with chronic  

toxoplasmosisadministeredtreatmentsaresummarizedinFigures2Aand2B．lnfeded  

CyC（OPhosphamide treated．andinfected cycJophosphamide－Obト1treated mice  

exhjbited weightlQSS（Figs．Al＆ Bl）．SpJeen weight of non－infected  

CyCLophosphamidetreated miceincreasedsignificantIyonthe28thPT；Whilethos80f  

infectedcyclophosphamid8treated，andinf8Ct8dcycJophQSPhamjde andObi－1treated  

8Xhibited spLe8n W8ight reduction（Rg．A2）．ln another exper］ment．however，We  

notedanincreas8inspl粥nWeightin Groupsl－4andl－5at40daysPT．Micethat  

r8C8jvedcyclophosphamidetreatment8XhibitedrQductioninthymusweightcompared  

tothenon－treatedgroups（Rg．A3）．Asimilarpatternisevidentin Figure白3．   

Figure3showsthechangesinlymphocytesubpopuLationcountsinthespleenof7：  

gondiんchronicaLZyinfected mjce gJVen CyC10Phosphamjde and Obi－1tr8atmenL  

ResuJtsofexperimentl（Fig．3）gave consjstently higher counlsof Thy－1，2，CD5，  

CD8andCD4・POSitivecellsinGroupl・3，COmParedto aJ［othergroupsat14daysPT  

（Figs－A－D）・At28days PT．Groupsl－4andl－5showedareductioninThy－1．2，CD5，  

CD4，CD8andaGMl－POSjtivece［ls，demonstrating astateofimmunosuppression．A  

Simi］arpanernofcellsubpopuJation reductjonwas notedinexperiment2．at20days  

PT・At40daysPT．however，CelIcountsincreasedinaJlgroupsexceptinGroupl－2．   

ThenumberofCD4・POSitjvecellsinmiceadnlinisteredanti－CD4Ab’sisshownin  

Figure4・At20days PT．jnlected non－CD4Ab treated mice showed a slgnificant  

increaseinCD4・POSitiveceJLs；Whilethoseofthenon－infected．andinfected and Ab  

treatmentexhibitedadecreaseinCD4・POSitjvece”s．Asimilarpattemwasnotedat40  

days PT. 

LntracerebralcystdensitylSShownin Figure5・lnexperimentlat14days PT，  

infected micetreatedwithcyclophosphamide manifestedamarkedincreasein cysts  

COUnt COmParedwiththeinfected（COntrOE），andjnfected cycEophosphamideandObi－1  

treatedmice．At28days PT，howevcr，infected mice treated with cyc10Phosphamid8  

andObト1showed anincreasein cystdensity．In experiment2，While noslgnificant  

difference jn cyst numberwas noted between groups at20days PT，a SLgnificant  

Changein cyls density was obseNed 20and 40days amonginfected mice  

administeredanti－CD4Ab’s．andamonginfectedmicetreatedwithanti－CD4Ab’sand  

Obト1，Incyclophosphamide treatedmouse，dustersofsma‖cystswereobservedin  

SOme brain regions and tachyzoites couLd hardly be found（Platel）．However．in  

CyCIophosphanlide and Obi－1treated mice．pathohjstoLogicaldetection of cysts  
reveaJed them to mainly possess c［ear cysts wa［ls，and sometjmes with dividing  

microcysts（Plate2）．Miceadmjnisteredanti－CD4Ab’sweremorpho［ogicaJly similar  

to those obseNedin mic8 treated with cyc［ophosphamide onEy．However，SOme  

／〃J   



fMMUNOSUPPRESSION N MICE WrrH CHRONIC TOXOPLASMOSIS  

microcystexhibitedfaintcystwa‖withH＆E・Degenerat8CyStSOfvariedsiz8andsmall  

cystsinco10nies．andsometachyzoite・Eikeorganismswere・likewiselObservedwjth  

ABCstaining（Plate3）．   

Total leucocyte counts and the ratio of neutrophils demonstrate no marked 
difference between groups at20 days PT・At40days PT，the non－infected  

cyclophosphamidetreatedmjcehadtheJowest whit8bLoodc811（WBC）countand  
p8rCentneUtrOPhil．whi18thos80finfectedmicetreatedwithcydophosphamideonlyl  
or cyc10Phosphamide and Obi・1IeXhibited higher WBC count・and percent  

neutrophjl．Iymphocyt8andmonocyte ratios・  

DISCUSSlON   

The suppression of alLirnmunoLog．cally competent ceLJsincIuding T and B  

lymphocytesatthestagecfDNAsynthesis hasbe白n rePO止ed（1garashietaL1990；  

Miyauchietal．1990；Schwanz etal・1978；TurketaJ・1972）・Ogawaraetal・（1992）  

contend that th8administration ofcyclophosphamide at a dose of250mg／kg can  

causerapidreduc－ionofgranu10CytjcandspLenicceFIsandtheirdisappearanc8in3－5  

days，retUrn▲ngtOthenormallev8lwithin7to14days・therafter▲lnth8PrQSentStUdy・  

theadminlstrationofcycJophosphamjdetomicewithchronjctoxoplasmosiseffecteda  

stateof depressjon，lossofbodyweightandreductioninThy・1121CD51CD8，CD4and  

aGMIpositive ce‖s，aS WeIlas atrophy of thethymus and spleen as a r8SUlt of  

immunosuppression・En contrast－CyC10Phosphamide treated non・infected mice  

exhibitedspIenomaandanlarkedincreaseinThy－1・2・CD5・CD4positivecellsand  

intrasplenicnucIeatedceIIs．  

1ntracerebralcystsfromnon－infected untreated，and non－infectedtreated groups  

exhibitednumerousintracerebraL cystsofsimi［arlargesjze，andwithH＆EandABC  

staining．thecystsshowedclearcystwaJIs・lnthetroatedgroup，at28daysPT，CySt  

densEtydecJined．Vo‖meretaJ．（1987）and Marketal・（1991）haddocumentedthe  

appearanceofcystsofvariedsizesandsometimesdividingcystsmainLyinthebrainT  

asweELasthemig（ationoftachyzoitesinchronicmicetreatedwithanti－CD4Ab’s・In  

ourstudy．microscopicexaminationofbraintissuesectjonsofchronicmicetreatedwith  

anti・CD4 Abls rev8al8d faint cyst walls containlng degenerat8irreguJar cysts  

UndergoLng fission andcIustersofsma”cysts・Jninfectedcyc10Phosphamide treated  

mousebrainmostofthecystswereoflarg8Size，nOnetheless．insomereg10nSth8r8  

WeredegenerateirreguEarsma”cystsinc［usters・However，taChyzoite mlgratjon was  

hardly observed．Furthermore，the non－infecled control．and  infected  
CyC10Phosphamide andObi－1treated groupsshowedtypicalintracerebraJcystswith  

Clearorsharpcystwa＝s，andsometimesmutip［edividingcystsofvarioussizes・  
Monitoring the movement ofintraspJenjc T－1ymphocyte subpopuLatjons with  
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IMMUNOSUPPRESSION IN MICE Wm CHRONIC TOXOPLASMOSIS  

U＄白OftheirspecificAb’srev8aledar8ductjQninThy－1，2，CD5－CD8，CD4and aGMl・  

POSitiv8 CeJ［sin non－infected mice asimmunosuppression progr8SSed with  

CyCJophQSPhamjde adminjstratjon・ln contrast，amOng Chronjca”y treatedinfected  

rnic8・ther8WaS nO marked changein tho vaJues oflymphocyte subpopu［ations，  

however・th8nUmb8rOf CD4cQIIswasslgnificantJylow－abouthaJ＝hed8nSitynoted  

among dydophosphamide untr8ated mic8・Mic8With chronjc toxoplasrnosis and  

admini＄tered cyctophospharnid88Xhibited10SS Of weight and depression．The  

authorstendtosupposethatth8ruPtUre OfintTaCerebraJcystsinlikeIycausedbya  

rsduction in CD4 positive cells more than the effect of a reduction of all 

immunocomp8t8日Ce他山cIudi咽TandBJympho叫¢＄．   

Obト1has be8n Shown toinhibit T．タロ〃d〟 gr8叫hin cu仙rQd c釧S Of bov血  

PeripheralbIood monocytes．mouseintrape血nealmacrophages and renalceJ［s．  

humaTlmyOCardialandcer由raLce‖sland exhibit＄a nOn－SPeCificimmunoTegUlating  

甜edontumours（SakuraietaL・1982；Suzukietal．1990）．hth8Pr8SentStUdy，We  

noled a marked differenc8in survivalrat8between cyc10PhosphaTTlid8and Obj－1  

treatedlandObi－1untrcatedmice・Th8reguLaradministrationof cycIophosphamide to  

mic8WithchronictoxQPtaSmOSismaynotstronglyactivateth8CyStStOPrO‖ferate，and  

PerCentneUtrOPhilicJeucocytes，mOnOCyteSandlymphocytesinrnjcetTeatedwithObト1  

W8re 8f hjgher vaJues compared to those obtained from mice treated w仙  

CyCIophosphamjdeonly・TheseobseNationsdemonstratethepossiblerol80fObi－1in  

thepresenceofcydophosphamide・jnproIongLn9thelifespanQfchronicaIlyin拍Cted  

mice．Fromtheseresu［ts．wetendtothinkthatthed昭erenceinhostresistanceand／Ora  

鮒侮「帥Cein host＝eth「eshold臣冊a9ainst thefa旭」e他出ofacut8tOX叫asmosis  

COuEdhavebeeninf［uencedbyaleucocytecc）unt b8lowthenormaJIower thr8ShoEd  

Value．whichisotherwiseneeded forsurvivaJ・Fujrietal．（1992b〉reportedenhanced  

SUSCePtibiEity of mice adTninistered cyclophosphamide to bacteria and ＄uCh  

SUSCePtibjliIycorreLatedcLeaTlywithareductioninleucocyles・［nthepresentstudy，the  

ratio of neutrophils and monocytestototaJWBCcount was highest among TTlic8  

tr8atedwjthcycJophosphamideandObi－1．Fulii8tal．（1992b）andKonoetaL（1992）  
haveshownthatth8additi8n OfObi－1does not only reverse tho effect ofJeucocyte  

reduction duB tO CyC10Phosphamide－ but Obi－1－also，aCCeLerates phagocytic  

bact8「jcjdalactjvityby山netio由一gaSahematopoejtjc c釧Stim山atin9一肌8factorina  

hostunderasta旭0＝mmunos岬PreSSion．托canbespec山釦ed．moreov町 thatthere  

COuldbeafactor冊uenc■ngthediffer即COineffectbetweencycJophosphamide and  

Obi－1，thusinfluencjng theincreasein number and activation of neutrophj［s．  

1ymphocがeS andmonoc舛eS，   

Theadministratjonofanti－CD4Ab’stomicewithchr8njctoxoplasmosisresuJtedtQ  

aredu亡tioTLinCD4positivece”sinthespleen．irregularsiz8dcystsundergoJngfission．  

an亡】smaJIcystsin∝庸niesscatteredin thebrain．Furthermor8．the adminis打出ぬn o†  
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n4MUNOSUPPRESSIONIN MICE WITH CHRONIC TOXOPLASMOSIS  

CyC10Phospharnide aIone tochronic micealso caus8d adecreas8in CD4－POSitive  

Ce‖s，however．immediateLy aterfission，irreguJar sized cysts showedless obvious  

Changes compared with thos8 nOted among anti－CD4treated mjce．As to how  

antj－CD4Ab’scausethedisruptjon andmuJtipl［Cation ofintracerebralcysts，andasto  

What mechanism（S）isinvoIvedin reducing CD4positive ce”sin the presence of  

CyCJophosphamide orof any otherirTlmUnOSuPPreSSive agents are questions that  

Warrant furlherinvestigations・   
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