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ABSTRACT   

Inter andintra－SpeClfic d8Velopmentally regulat8d antlgenlc polymorphlsms and  
Of L818hmanla donovanl and  SOm（，Ⅶetabollc dlf【8r8nCl∋S b8tW88n prOInさStl帥t（）S  

と・Bi至上こhav8 b8en Charact8r180d・Ther8 WaS anlncrBaSeln opticald8nSity  
valu8白 fromlogarlthmlc to st8tlon且ry PhaBe ant188n OE both 8peCles ju旨tlEylnB  
the lncr8aSE）d lnf8Ctlvity oE Btatlonar・y phase promast180tOB．InTnunOblot  
arLalysis show8d few ant188nS 8S ＄p8CIE，＄ and 8taSe－8peCiflc．vIz・，105 KDa  

L．donovanllogarlthmlc phas81140 Kth tologarlthtnlc phase of L・  l皿1qu8 tO  
to 主・吐 6tatlonary ph粥O prO甲6tl甲t甲・γh8r8a苧  吐 andl15 KDa  

antlgen oE 5O Kb was only pr8＄entlrL108arlthmlc phaBe OE both L・  
and』・聖止Str81n・Bands at20．95and120KD且Werepr鮎品t  

d亡爪OVanl  

both ln  

10garlthmlc and 8tatlonary pha8E）主・  ant188n WhtIn th8y r8aCt8d wlth  donDV8nl  

ho血010さOu8 antlbody・On th0 0thor h8ndt no common 8加rod ant180nS W8re  
d8teCt8din the case oE hotnologou8r8aCtlon of two pha＄8S01と・吐Strain・  
F帥E，r pBptld8S On Yr88tOrrlblot80L6tatlorLary phaBl，than oflogarlthmlc ph8ら8  
protnast180teS COnflrned th8 COnCePt that the Eormer phas8 may beless  
l汀＝nl皿08enic butInuCh mor8inE8Ctlve tolts v8rt8brBte host・Of the amlno  
aclds and susarB t88t8d▼ prOlln8 WaS found to have th8 tnaXlmun roleln the  
transformation to m8taCyCllc form．The ro18 Of th8 0ther suBarB Were  
n881181b18．   

1mODUCTION  

Spp．1s comprls8d of anintracellular  of L818hman18  The dovelopmentalcycl‘〕  
amast180te Eornln the vertebr且tElhost and an 8XtraC811ular promastlsote fDrm  
in th8 Sandfly v8CtOr・P8rhapB the 8reate8t reC8nt advanc81n stud18B Or  
Lelshmanlaln sandn18白 and culturesIs thE）COnflrmatlon of the production of  

l m8t8CyCllc－ prom且Btlgot粥1n th0 8tatlon且ry ph且8e Of 8rOWth  1nfoctlvt） Or  

（Sack8 and P8rkln81984）．Wlthln the promaBt180te pOpulatlorL，a dlvldlnB nOn－  
1nfoctlv8 prOrna8t18OtO・ pOpulatlon 81ves r168 tO lnfectlve or rnetacycllc  
PrOm88tlgoteBln the Btatlonary phBSe OE 8rOYth（Glannlnl1974．Doran and  
H8rman1981．Frank8 t）t al．1985．Saclく＄ 8t 且1．1985】．In thls resp8Ct．  

掴   
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loi8htn4nia＄ ar8 Sim11ar to TryDanO80ma CruZl． anoth8r trypanOSOmatld  
1973】． Thus． LoIshmanla  proto毛Oan p8th叩Onlc to hunan b81ngふ（Br8nn8r  

PrOma＄t18Ote8 ＆nd 王．望吐eplmaBt180t8S multlplyln the dlge6tlvE）traCt Of  
Ph18botomlnao and Trlatomln加1n聞Ct葛，rt）8pOCtlv81y．Aftor r帥 d8yB．T．crl児1  

L（）18hmanl8  promast180t86 dlLE8rent18t8 1nto a ma町malr  OPlma8tl帥tt）6 8nd  
hfectlv8 metaCyCllc st8ge．aCqulrlns th8 C8paClty to resist coTnplement－  
mE）dlat8d lysi8． Transformatlon of naln ln＄eCt Vt∋CtOr 【promastlgotes．  
8plm且8t180t06 8tC．）8tf帽88 0r  Le18hmanla Bpp．and T．cruヱ1to th8 V8rtebrat8  

of 応nd㌫蒜言i且1lmportance for  inf8Ctlv8【m8taCyCllc）8ta8018 8 tranSlt10n  
皿d8r色t8ndlng h18h即 C011dovdopmont【Kr悶さnOr8t al．1993ト R8C8ntly，Bates  
and T8t18y【1993）have E；uCCBSBfu11ylnduc8d mE）taCyClo印nE）SIs  h L．mexicana  
PrOmaStlgotes at pH 5．51n Schn81der18 Drosophlla n8dlum suppletnented wlth  
20篭 fBtalcalf s8rum．Itls a remarkable advanc8mOntln und8r8tandinB SOme  
unansvert】d qu8Btion8 re8ardin81t8 pもthoBl）nt∋Si＄．M8taCy（；11c＄ aPpear tO be  
alr阻dy ad叩tBd tollIeln voptebrate hosts・Consld8rab18 het8rOBE）nE，ity at  
ultraBtruCtural．biochemlcal．8t，nEltlc and blol⊂唱1cal18Vel accompan18S the  
d8V810pⅡ帽nt Of proma6tlgoteB bothln th8 Bandfly midgut andln axenlc cultur8  
（Sack81989）．In vitro d8Velopment oflnEectlv8 0r metaCyCllc promasti80t8Sis  
a850Clated with ch8喝8Sln tnE）mbrane Garbohydrate6【Doran and Horman1981．  
Sacks 8t al．1985．Groglet al．1g87，Bandyopadhyay 8t al・1991），incr8aSed  

r86istanc8 tOlysIs by normalhuTnan 6erun（Franke et al．1985，Howard et al．  
1987，Pu8nteS et al・1988．Bandyopadhyay et al・1991）alte，red notillty（Sacks  
8t 81．1985）and 8nZym8 aCtlvltles（Mal11nson 8nd Coombs 1986．1989】．  
MoIE）Cular detE）rmln8nt6 0E motacycllc pro皿a8tlBOt88 0f Lel8hmanla  Spp．have  
al引）b08n ¢Xplorod（Xw81d8r 8t aユ．1987，198g，Sack8   1989ト A comparlson Df  
lo8arlthmlc（log）and ＄tatlonary phase promast180t8S 声how8d differercesin  
pロ1yp叩tldt）COmp由1tlon（加ndyop8dhy8y Ot 山．1991）and 8ntl耳e山clty（Gm81  
8t al．1987ト 伽Vt止Opmm柏11y r88山8tOd 81y亡000nJuga紬8 WMch c訂Ibe det8Gtt）d  
byl別：tln PNA（Sack8 朗 al．1985）Dr by 8ta酢卜8pOdmc moMlon81 a出1bodl郎  
（Sack8 and D8 S11va 1987） were al引〕 rOpOrtt）d． Very rec8ntly，  
1ipopho＄pho81yc且n（LPG）and 81ycoprQtein prot88与8（GP63）th8 tWO tnajor  
glyGOCOnjusatE）S dlBplay8d both lnter－ and lntra－Sp8Cific d8Ve10pnenta11y  
reBulat8d polymorphlBm＄（Davie8 Bt al．1990．SackE；et al．1990）．It wa＄  

td 
一 

1nEect10uSlmetacycllc－ brm during BtatloTWy grOWth phase（Sacks et al．  
1990．McConvlll08t 81．1992）．  
R8m且mOOnhy8t81．（1992】油OW8d that仙01mm細山th8引∬ね印8Xpr8SSlon  
of gが3 durl喝 th81n VltⅣ d8㈹10pmぬt Ofと・Ch8gad proMt鳩OteS 加m a  
l融和（h8 pha閃】t8a mOr¢l扉郎h㈹fm（8はuOn肝y ph8吋 ∽m旭旭d with  
BXpre8Bl沸 OE RNA trarLBCrlptB derlved frozn difEerBnt色p63 88M・Whi18CDNA  
do爪印8p8Culcねr01thorlog or8huo馳ry8mWth ph88耶We柑fou血to dlffer  
Erom BaCh oth8r Only at thE，3l－untranSLated ondB・More recently StehkratB and  
L岬11g92）帥qu帥亡鵬 8 8p63 cDNAl的ね紬d 蝕Ⅷ 8 8旭tlonary pha開  
pro皿捕u㌍t郎ubm町y Of主・肌y即帽n雨帥d仇at寧帥8甲CO9由8紬qu甲C80f20  

8p63  L．m8XIcana  amlno 8Cld r朋1dl月琴 8h8rtOr th8n tho prodlct鵬lねrm or tho  
cl且nd contained BeV8ralpott）ntl81cIBaVa％e Blte8 for thB addltlon of a GP1  
8nChor．  

In prtiVlou与 COmmunlcatlon w8 h且Ⅴ0 6hown 6t880 and さp8Ci8S Sp8Clflc  
主・吐 Ylth re8pe6t tOly8l8 by  COnp8r8tlvo Btudy of と  doれOVさn1 8nd  

mrm81hum8n 80rum．0nzyn8 且etlvlty．c8rbohydr8t0 8nd prot8h profl188  
（8且ndyop＆dhyay ot 81．1991．BhattBChrya 8t al．1993），In thlB COmmunlcatlcIn  
YrO C8rrlod out lurth即 且nt188nlc chrELCter12：fLtlon Bnd 8Ome tnQtabollc  
dlf，BrenGtIB b8tY8馴1108 ＆nd 8tatlon＆ry phaBe prOJZL8Stlgotes oE  
と■吐・  

L．donovanl and   



METACYCLOGENESISOFLEIStlMAN］A SPP．  

u▲TERI▲1占 A封D HETHO肪   

Le18hmanla donovani【MJiOM／IN／78／UR6． Chakraborty and D8S 1988） and  
聖出三（MHOM／IN／71／LRC／L408】．malntaln8dln RPMI－1640（GIBCO．  L01＄hqIan18  

GrandlBland．Nl）W York】8uPPlemented wlthl叫【v／V）h8atlnactivat8d fetal  
C81I80rum（GIBCOI，pOnlclllln【200 U／ml）8nd 8trOptOmy（Hh（20011g／ml】w8r8  
usedln thlB Study．  
SolubltIant18an8 V8r8 Pr8pared（Leon13t 且1．1986）Eromlo8 and statlonary  
pha88C山tur08（B且ndyop8dhyay8t81．1991）．  

血tlbody agaln8tlog pha80 PrOⅡla8t鳩Ot08 0Iboth 8p8Cl08  
r8180d 且fter Ray 且nd Gho68（1985ト  

Of L818hmanla w8r8  

ModlE18d Ouchtorlony geldlffu8lon precIpltlJlteSt（GDP】and count白r－Curr8nt  
lmml皿Oeloctrophor8Bl8 te8t【CIEP）Yere done且CCOrdhB tO AlkBt et al．（1979）．  

加ym8－1lnk8dlmDtmOSOrb8nt aSSay（ELISA）wa8 Carrlod out alter B＆daro et  
al．（1g86）．Stockl（唱 且nd 8tatlonary phaBe ant18en8 01both 8pl）Cle8 W8rO  
dlluted to a conc8ntratlon of 30 tlg／mlwlth O．05 M carbonat8／bicarbomatE）  
buEfE）r．pH 9．6．Aft8r OVern18htlncubatlon wlth O．1Jnldllut8d antlgen at 4OC  
and r叩eated washir唱 uSln8 PBS（pH 7．4】wlth O．05％ Tween20．O．1mlserially  
dllut8d【uptol：256，000）homoIDgOu8 0r h（】terO10gOu8 8era Wer8 added to 8aCh  
W81l．AEterlncubatlon for 90 min at 370C．th8 plates wer8 WaBhed with PBS－  
Tw88n 20．One hundr8d mlcrolltr8 COnJl唱atO［Horseradlsh p8rOXldase（HRP）  
COnJuBated 808t 且ntl－r8bbltI8G（S18ma Ch8mlcalCo‥ St．LDuls．Mo．USAH  
dilutedl：1．000 times wlth dllutlon buff8r WaS add8d and th8 plateslncubated  
for 90 mln at 370C．Art8rl爪Cubatlon the plateB Wer8 Wa8hed for15 nin．dri8d  
BrLd O．1mlO－Phlmylen8 dlamln8 enZyLnt？さub8trate 801utlon wEL8 addod（Voller  
et al・1979）・The rQSultln8r8aCtlon was stopp8d by th8addltlon of5N H2SO4  
8tter 20【nln 8t 37OC．The absorbance wa8 read at 490 nm on a MultlBkan ロ1us  
P ELISA rE）ader（Flow LaboratQrlt柑 Ltd‥Irvho．ScotlcLnd）．  
SDS－P＾GE aTuly81B WaB performed wl（hl〔〉8 and 8t且tl〔■nary phaB8 ant188n8，a8  
Pr8Vlously de6Crlbed（Ehndyopadhyay8t al．1991）。  

GelfDrlFnmunOblots w8r8 tran8f8rl）d to nltroce11ulose as d88Crib8d by Towbin  
et al．（1979）．Th8 nltroc811u10S8 Sheets wlthlo8 and stationary phas8antig15nS  

C ies of Lt）ishm8nla were plac8dln blocklng buffer【3㌔ BSAln Tris  Of both sp8  
buff8r Salln8．TBS）for12 h at 40C on a rockln8 platform．Strlp6 Were WaShed  
threeItlmeB Wlth TBS－Tween 20 for a total perlod of 30 min．To d8teCt  
antl帥n8．blots Y18relncub8ted for 90 mln at 370C on a shaker（Luckham－R－100  
TW，England）1n appropriate antlbody 601utlon．The dilutlon for  L．donovanl  
antlbody wasl：100 and Eor と・吐 Va61；50in 5亀 BSAin TBS・The  
皿8血bran88Wl∋re V88h8d thr81，tlme8 Eor 30 mln and incub8ted for 90  Tnlnln  
tlRP con］ugated 808t 8ntl－rabbltI8G atl：4．000 dllutlonln TBS．After waBhlng  
a8 b8for8 tht，blot8 Were incubdted wlth O．05％ 3．3 dlamlnobE）nZldln8 t8tra  
hydrochlorldE）（SIBtEla）and O．01㌔ hydrog8n Pl∋rOXlde（Merck AG．brmstadt．  
FRG）tJntilth8 COlour dE？VdopE）d．Tht】reaCtion waE；StOppOd by washinBln  
d8lonlヱ8d wator．  

Th8 effect oE L－prO11ne． L－alanlne，L－81utaEnin8．L－1euclrLe，L－1801eucln8，  
SlucosE）． 8uCrOS8， Lructo68 and maznose wBr8 uS8d a8 8ub8trat8 0n  
m8taCyClo88nE）SIs．The above 8ubstrate8（10 mM）wer8 addE）d to artlflclal  
trlatomln8 urlno m8dlu皿（TAU）（Contr8r且S Ot ELl．1985）ono at tlrne．It18  
u8C［Eul becaus8 dlfEl）r8ntiatlon18 nOt aCCOmpanlod by 8elf，rePlicatlon and  
lntEIrPrE）t且tlon of re8ult8 1s thert）Eor8 Blmp11flod． Contro18 WE）r8 run  
SlmultartEIOuBly Yrlthout any 8ubBtrate． L－1◎uCln8 and L－1801EluClne． known  
lnhlbltor＄ OF prolino metabol18m WOre Bdd8d one by ont）alons Ylth L－PrO11n8．  
The perc8nta8t，ロfl旭t8CyCllc Bta8e6Iormed and the totBlnumbBr OE（沌11s w8re  
d8t8r皿hod wlth a Neubauer hetnocyto皿8tOr On 88COrLd，thlr．d and Eourth day8  
0E culturo．ControIcultur8B COntahed no m8tabo11t8B．  
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通ULTさ 〟旧 DI8CU弘IC相  

加 trypm抑mud8aPp08r8d ro旭uv由y 餌rly 山地00V血utlonary h16tOry Of  
tbo叫叩t郎．抽d th帥卵d山11y dovohp8d仙d∫par且8nk mod80f uf8・h  
卵r且1■ thoyれ瓜VO tWOIm8加tho M8叩d8 ニm h仇○帥t Oflm鋸t8a雨  
血in hunuB（Or COrt山 mamnB18）．Itl8 VOry rOa80n且blo that a hrgo  
n皿b8r d mo払b011G．1皿n叩血c 抽d mo叩ho脚tlG 8＝omtlon与 ∝Cur durl喝  
the trBnSltlm Ero血 thiJWeCt tO tho tAann81hT）ho8t（Blum1993）．Th8idea of  
lDEltaCyCl喝eneELb．thatlB tho tr肌8ねrDatbn o，non－in，ectlve for皿tO抽tlv8  
0M had provlou由y 鵬n 由vdop別1lれ Trypanomm8 8pp・（Vk恒汀加m19的卜  
如．not耶yCl明OM：b qccu印1n mpoM h 8 V由吋 Of cha叩鵬 h  
onvlronmont山8tlm山1，and l8 恥mp且山8d by dr8mtk ch岬 血 色on8  
0XPr朋810n．prOtOh8yntb08旭8nd morpholo8y・  
ThB rOBult8 0f GDP むId CIEP te8t8 EallE）d to provlde any d18thct d1．fertmce6  

Of L816hmanla．Th8  between log and stationary phase antigens oP both sPecies 

band pattern w8Bldentlcalin bothlog and stat10nary phas8 anti8en When  
r凰CtBd vlth homo1080uS and heterologotJS antlbody（Bandyopadhyay1992）・  
mero was a cIE）arlncroa881n th8 OPtlcaldenslty【0．D．）valalR）from108 tO  

ヒ・吐・But thlslncr8a88  L．donov8nland  St8tlonary pha881n（泊88 0f both  
wa8 mt found to b8 Statlstlc811y   818nlficant．Anoth8rirtt8r8StlnB  ft，atur8 WaS  

thelncreas81rL O・D v且1ue of と・吐 Wlth het8rOlogous antlbody than with  
hom0loBOuB antlbody・Thl＄ featur8 Wa8 nOt Ob巳erVedln c8SO Of L  
【Flg．1ト  

donovanl  

Thou昆h GDP and CIEP Yr8rCInOt 88n81tlve enou8h to revealarLy ＄tage－SpeCiEIc  
dlff8renCe8．ELISA w88 BufEIclently 88n＄1tlvE）tO dlGtlniu18h sta8e－8peCiflc  
antll8nld耶pltE，．BOtne CrOBB－re8Ctlvlty amon8 tht，tWO Bta8e．8・B8daro et al■  
（19861havl）8hown（he h18h朋t mt旭n ab60rbanc8 0T ka18一眼ar pELtlent’8 B8ra  

j s以ion∬y血dgemby巨∃，♭些由工logandgenby［：＝：コ，』由S餌iona丹an厄gm  doれOVan   

1ogantibody andと・盟logantibodyis representedbvaandb  b）・吻・ら  
respectively．  

donovami  

．・フノ   
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wIth L．mexIcana arnazont】nSis．Our r8Sults alBO d8mOnStratEld  81mllar typt）Of  
proflle．Thls could b8 eXPlalneld by the fact thatlmnunodoninant  

donovanl m8mbrane ar8 also the major ＄hared antiBen  COmp血ents of L．  
【H8ndman and 融c  kln81982）．Incr8aS81n absorbanc8 Valu8 from log to  
Stat10n8ry Pha68 0f both L．  
rabblt＄ln the prB8ent Study  

donovani and と・吐Wlth 細r8 rrOJnlmmunlz8d  
ju8tlfylncr8aSedlnEoctlvlty of 8tat10nary Phase  

proma＄tlgotl∋S．EIAmln E）t 8l．（1987）havo a180 found that th8 01der formB Of  
L． dDnOV8nl  Wlヨr8 hl％hly reactlve vrlth p8tlent18 Bera．Our r8Sults of hlgh  

1nfectlvity b8tW88n bothlog and stat10nary pha88 土・吐antlgen and 主・  
1body support theld8a Of Roson et al．（1986），Bogdan 8t 占了  donovani ant: 

（1990）that th8 と・里竺ユ竺d8rlved 8ntlgen rather thnと  
WaS uS8d b8CauS8 88ra Of kala－aZar patlents r8SpOnd b8St  

donovan18qulvalent，  
to主・吐ant188n・  

R08ult6 from th8 anti8enlc  
8naly81＄（1mmunく】blot）qflog  
and 8tatlon且ryす188e prOn迫6－  
t180t¢8  Of L． donovani引1d  

主・聖ユ竺 晶aln摘ntlf18d   
by antl－prOrnaStlgotes 8nti－  
80ra 8rl〕8hownln F18．2．A  
CODparatlv8  VeStl∋rn blot  
8mly8l8 W8S pOrform（ld to  
d8t8rmln8 1f th8r8 are  

COmmOnly 6har8d anti8enS  
ano叩 the two morpholo8ic  
8t8g88 0f  L． donov8nl and  

主・叫 promast180te6・  
Rosult8 8howod that band8  
8t 20 KDa，g5 Km and120  
KDa we柑 pr◎SOnt both ln  
lo8 and 8t8tlonary phase  
Wh8n L．donov8nl antl  g8n  

r88（コt8d   Wltb homologous  
且ntlbody．wht）r8a6 20 KDa  
且nd 120 RDa wt）rt∋ nOt  
dott〉Cted by het8rOlo80uS  
8ntl88r且．  On th◎  Othl∋r  
h8nd．ln th8 homologou6  
r88Ctlon of two phさ88＄ Of  

と・吐 8tr811l．nO COmmOn  
8h8r8d  8ntlさ8n写  W8rQ  
dE）tl）CtOd．Chly a band at120  
忙b ⅦS Ob80rVOd 血n b8th  
lo8 8nd 8tatloI鳩ry plaさO  
ant188n Of 主・吐ー飴CtOd  

donov餌点．8nt188rum  Wlth L．  n8．2．v●一t－【血 blot“鳩Iy■1・。rl叩■nd雷t■tlo仙ry  
小一・山11■川■○∫土・do耶Ⅳ■雨●鵬土・吐・土・  
血MY仙l■t■t山M・y ■nt19仙 川・L・d。nOV・れ1  
10■ ■8t19■n（別．L．叫】Or 一也tlon■ry dntltl●n  
（C）・山上・出三l09■nt19●n（D）Ⅵr■r鵬亡t●d  
vlth L．■りOrl09■ntlbodγ（■）■bdI■．血noY－1n1  
109 ■ntlb（Idy （b） r●叩●⊂tl▼●1y．Ibl■Cul■r  
■●19ht雷Ib k110山1ton書（K鵬Ilr● 山Idlc■t■d▲t  
th■ ■1d■ Or th●1■n■．  

Tht汀8 W8r8 r8W antlgen8  
r8COmmO爪dod 88 8P8C18占 and  
8t880－8p8Clflc．vlヱ‥105 肋  

donovani log ullquo to L．   
pha88．140 KDa t010g pha88  
0fと・旦皇ユ竺aれdl15 KDa to  

と・吐 8t8tlon且ry Phase  
proma8t180t8B， Wh8rt）88  
8nt18切10r 50 KDa was o山y  
pr【略8ntlnlog phas8 0f both   

．り二  



METACYCLOCI；NESISOFLE］SHMAN］A SPP．  

主・吐Btraln・IrnmunoblDttlng showed that antlproma6tlgot8  
1n rabblt d8t8Ctt〕d few8r antlgen亭 Of 8tatlロnary phas8  

L．donov8nl and  

antl引∋ra ralsed  
proma8t180tBS Of both spE）Ci86 th8nlog phas8 prOmaStlBOteS．Whlch ar8in  
W811a8reenent Vlth the ob＄8rVatlon oE Groglet al・（1987）・Few8r antlg8nS  
that ar8 r88ardod as unlque 8P8Ci8S and sta88－SPt】Clflc wereld8ntlfied．The  
8nt188n Of 50 Ⅹ【旭1B th8 0nly 8t8卵－8p8Clflc marker pr88¢ntlnlo8 phas8 0f  

8nd と・建・Theidl）nt1．lcatlon of aTlt188n8ralB8d among  both L．donovanl  
the two  ヒ・吐18 a1601Ⅲl叩rtant・F8W8r  Of L． donovanl and  8tdg88  
P8ptld8与 On W88t8rn blots  Of8t8tlon8ry ph且S自 th且n Ofl（）g pha88 prOInaStl卯t（烙  
＄tr町Igth8n号d th8 0bらl）rVatlon oE Gro8l8t al．【1987）that promaBtlsotes frorn  
＄tatlon且ry Phase cultures may belessimmuno帥nlc to th8 Vertt沌rate 加st，  
Wh8r08¢ thle ＄ta8818 muCh mor81n紬ctlv8 thanlog pha島8（G18nnlnl1974．  
S8Ck8 8t al．1985】．The 8XPr8さBlon of sevor81polypeptldeB BXCluBIvelyin  
th8infective＄ta卵【Btatlonary）180f spEIClal山1terBSt・  

吐レprolho was prlm8rlly ro亨pOn号ib18 for  doI10V抑l邑md L  Ⅰれ both L  
prodⅦ：1n8 metaCyClo88n朗18．howovor．L－alanln8 and L－glut8m8t8 tOO had s8m8  
eLfect on the transformat10n fromlog to statlonary（m8taCyC11c）phas8  
【T且blt）1）．When L．1euclnc．and L－18Oloucln8 W8r8 add8d to wlth prolln8，the  
匹rCenta88 0E m8tiCyCllc8in TAU wa8 reduced（Table2）．   

T■bl●1． RDltlOrレ轟1■nln■．レ甘1ut■■t■■nd L－pr（〉1lm01nⅦEtllCyClo℡OmeSIs．  

Sp■⊂1●1  S血1ヒr■t■  N0．01Fr8■1■t190t●事Xl0  1鵬bcyGllt：S  

2nd d■y  ：〉rd tl叩   ちtb d■y  2nd d■y 3rd d■y ‘th d■y  

3．6的  5．1硝  l．gO鵠  

0，321  3．681   0．g7‡  

0．5埴  2．22篭   ヰ．引沌  

1．耶識   1．891  

1．09ヽ 18．0肋  27．001  

0．ちOt  6．00I lん．22l  

8．61土0．鵬  

6．21土0．01  

9．80士0．012  

7．3310．021  

12．6010．09  

g．ユ110．02  

1ち．00t0．OI   

8．02土8．02  

5．75量0．010  

3．2ちt0．016  

10．30量¢．005  

7．■3士0．0ユ  

6．81土0．02  

ち．7：‖沌．03  

1．07土0．00ヰ  

0．01量0．003  

3．20土0．005  

1．99tO．012  

L．donoY●nl  

⊥．■■jor  
L－▲1耶1n●  

L
－
L
一
 
ェ
一
⊥
－
 
 
 

L－911止▲■■t●  

L－pr01111■  

T■■l■1． R01●Ofレ1■u亡1ntlnd L－l■0l■uCln■■81nhlblto一事Or pr01lllO p●tllb01山川．  

So●⊂1…  Sub暮【r▲t■  tb．0r Pr01■itl甲t…XlO  lIhtlCyく：11c8  

加止d■r  コけJ血y  ▲lh血y  211d d■y 3rd血y ▲th血y  

1．dt和OV●且I L一甘rdll且■  S．60量0．01ユ  7．ユ2量8．062  1．80士0．0¢9   0．7硝  1．011  2．771  

エ．■■】or  レ1●u⊂1n■  3．67量0．012  5．8ん土0．01ユ  0．98量0．01  0．98篭  1．09t  

L，d0110▼■nl レrr011■●  ヰ．62量0．057  ヰ．01士0．012  2．67量0．004  
－  0．90t   

土・吐   L－1暮01●uGl■●   3・11畑・01● さ・69土○・○㈹  2・03用・016  0・01t  －  

h thE）COntrOI E）Xperlmont8 nO PrOm88ti％Ot88 COuld b8 0bBE）rV8d aft8r th8  
SeCOnd day・D－gluco6e，Whlchls anl皿pOrtant COnStltu8nt Of most m8dia had  
V8rylltt18 rO18ln mEltaCyClo88n8葛1s・In cas8 0E 主・空皇ユ望こ nO prOnaStiBOteS  

，J■l■   



Ml∃TACYCLOCENESISOFLEISHMANTA SPP．  

w8re Ob8erVedln thElmedlum（1n whlch 81ucose had b（伯n added）after the  
third day．The p8rCentage Of mt）taCyCllcs produced wa＄ alBO ne8118ible（upto  
3％in th8 thlrd day）．Th8 0ther ＄uBarS．i．e．sucrose．Eructos8 arLd mannose  
had no roleln produclng metacyclic．Itls estab11shed that tht〉 paraSltic  
PrOtOヱOa be10n8in8 tO th13 klnetoplaBtids can u68both Bu8ar＄8nd amlno acid8  
a8 Carbon and E？n8rBy SOurCt娼．R8C8ntly Ter Kullo（19g3）suBgeSted thatin三・  

th8 1ns白Ct  L．donovanl．81uco8ei8 a prlmary nutr18nt．butin  bruc81 且nd  

St888．amlno acld8 C8n a180b8u8ed a8Carbon and8n8rgy80urC8・Our re8山t8  
a180 Showt）d that L－prOllne ha8 a dlstln（コtlvE）rOlt）ln producln8 n8taCyCllc  

（27ち On 3rd daylth8n と，吐  donov8nl  pro皿邑8【180teB．but h18horln L．  
（14も）．Glutam8te and alanlnE）Can a180 8tlmtJhtE）ZnetaCyClo88n8SiB but at TnUCh  
10YE）r rate b8C且u6E）th8S8 tYO arE？htermodiateB and／Or Ond product81n  
pro11m met8bollsm（Kr888ner and Flory1972）・L・－prOline can b？COnBlder8d a＄  
an essential substrate for producing metacyclic form as in case af 
TrypaLnOSOEBa 8pP．【Contreras 8t al．1985）．ThLo a5凱皿ptlonis furth8r  
stren＄th8md by th0 Ob8erVatlon tht when L－1飢1Cine or L－1引⊃letJClne w8re  
add8d to TAU along wlth L－prOline，m8taCyClogenesis waL＄ rOducod・Both  
l飢d血）and l引】1euclne ar8 knom to b81nhlbltorB Or prOl加 m8tabollsIn．  
Gluco8e tOO．VraS Eound to hav8Very11ttlt）efE8Ct bothln cas80f L．  donovanl  

aJld 生．吐．be8id88 fructos8．nannOS88nd 8uCrO88・Ynlle TAU cor［talnglB  
upto th8 ねurth day．と・吐  donov8nl  81ucos8 GuppOrt8d th8 8rOWth oIL．   

and Opperdo8S（19g3）  PrODa6t180t8S dled wlthln th8 thlrd day・Ter Kulle  
donov且nl can conBunO a11ava11able culturo nedlutn  hav8 pOlnttId out that L．  

8lucosE）before the 8ndoflog pha88 8rOYVth・On the oth8r hand，と・trOpl∽  
exhlblt dolay8d 81ucos8 ut111ziatlonln cultur13（Mukkada et al・1974】and do  
not utiliz8 gluco8e tO any eXtent unt1118tein th810g Or Oarlyin th8  
8tatlonary 8rOWth ph888．From th8 V8ry llJnlted lnEorn8t10n re8ardlng  
181shm8rLlal mt）t8CyCIo8ene818．1t18 COnCelvab18 that 80ne blochBnlcaland  
antiさ8nlc chan88S OCCur tO BVrltch on the pha8E，tran＄formBtiorL prOCO＄B and  
8Stabll6h somo pr08daptatlon8 tO SLLrVIv81rL thelmmunolo81cally hostl18  
8nVlronnorLt Of th8 host．In order to BOt nOr81nformatlon on the anti88nic  
Chan888 0CCurrln8 durln8 thle transformatlon procE）BB WO are at PreS8nt  
C且rryln80ut th8BtudleB On antLBEInlc chracterl2；atlon a8aln8t antl－PrOma8tlgot8  
Bt8tiorLary antl80ra r8180dln rabbit8・A c188r under与tandlng or allthE，  
88peCt8 0r m8t8CyCl喝8冊818 Wlllbelpln dov010pmOnt Of 8tr8t88leB ねr  
contro10，tht）hf8Ctivo Eorm o，the p8ra81teB thatlnf8Ct mOr8 than 400．000  
【治Opl08 0V8ry y08r．   
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