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T UCTJ 

spo.!e l. s of 

Leishma n iasis i a Sl;,. r i.Jus dis s~ 1n €nct;!mie <I t: l>, an' t he 

Wo r.J. tlei1 1 h ati "'ne: of h' six 

maj u r t ropic 1. d i sl:'rlsl:'s . L 'ishma nia sis has b t:;n r~. O T e. 

abou t tlO counrrie ' an'.! proll bJy s('lm~ 400 , 000 nLW as s 

om 

eeu 

ca h y .B ( r1a 'nk - lJ 1~20), ana it aff c .s we 1 v c 10 

mi i o n peop l wOr.l , wid 

L e ishm nia5is is 

common (Mdrink 

a c omplex of d is ses 

for 

h e 

hat have ver.y i tJ c in 

e ,1 98U) xC _j) th [,1Or.phology of h e 

cnusat.ivf p r o toz f'la pa r as t es, of \' _n us Lt2ish an i a . Th r. 

13 "Iiffcrc.:n s ecies aTe at l e st 

Thes(' prl rasi (:s are tr ansmitt~~ rl t o 

and s u b s ~ec i cs of 

ma n fr o'll infe, .eel 

his :.,e nus. 

pe rs o ns o r 

animals by inf 0 cted san fl l (' s when takin ' a bluod me al . The 

. r ~; ani 5 m s 0 f t h (' ; (~ nus Lei s h man i a e xis ti n t w forms: th e 

intracellular • ma S t i (. (J t (, f -) rm, which lives in a pa rasito p horous 

a f 1 a '; 2 1 a e c! a mamma l idn macrophd ~, e, a n d vaeu ol of 

pr ~ma sti got ~h i h Ji ves in the ~ ut of inf e ct ed san1fJies . 

Th e iff ere n t. s pe' ies of Leishmania pTuduc three: differ '. nt 

disease p a tterns, with nu me r o us v rial i o ns (F a us 1 . , 

1 974 ) . Th e inf ec ti o n in ma n T n ~ s f rom a mi ld , super iei-) and 

localiz ed , 

which is 

spontaneously 

li fc' th ea t e n 

r e s ·;) lvin .. l es i n t o systemic dis else 

n ~ . Th e ?otcnti 1 s q u en e of f!v<' nts 

( the l e i s h man i a ' [l e c t r. u m ), f II () v] in >. n fi u r a l 

L ishmani a par. asit s is s umm ar iz ed in F ,\ure 

e inical ty;')es utan eu us, mu o (' ut n t!ous and 

in ocula iun with 

1. h(> thr <' m o 

v i se r.,'ll an'" hi 

ss ~)cia t: e s fle i es re shown n T ,b l e 1 Wlere ir ca n c: see n 

_ h a a m j 0 r d i v i s ion i s w h t. h € r t h l: I~ , s n 0 1: m' 1 l y v i ( r a -

lize. , ') wh c he th ey Lma i n in th l skin. Til r to hani l'l 

ntrol in r his tls<;ue r ( ris ()f h la r ,1sit.<' 1 unr)(a t> u 

i has b..:-C'n U "I~(S c ri thdt (\ m r-" r il t U r ( f ('nee m y )(" 

i mpf) nt ( r' a. son, et .) 1 19 n. 
2 



N •• r" * rlt 

.. , cot '.1" 

r:~ 
L~ 

( ~;. 1 1 
<: \I r.:_ 

• r ~ I ., 

VI • < if: .. , , 

In 

I> l j rn r .0,< I • 

II < n c: ~ '" _J 

r:=npu 
I Llr 

t. f (-

ll'ltr 
l.-lt- ... t1 <,LI " · 

t.~-~~J L o. i <.n-: 

I r\ L r n <' t n :-:-~~ll.""---------­
'''I~ I c.... <1><: ' .1 t , r\ C>~.l ,... I 

~l I t'C, t 1 

~----------_--~I 

fiq I ~ 111, polen 
toll"""n'I 
( ooitl .. 

i •• ) <''lIH'n( .. of IV' nl tw( I", "rom,,( " 'P 'fo l r " .. ) 
n"Iur I ifl'H'ul "01, \0; th I , I· Hll Vir lilli,'!! 

(I) olynf>Ux ncl .. I)fold 19/1') 

j 

> r. 

J 



H() W..;VlT hi . iI, \" ' n '. .i n t I , \ t" ,~, n' lly v1'c c 

i71n 5 r . !lo~ 10 10 V ,1 t h s n ,'n I cu u c; t"1n s , s c.h 

C'\s L-!ishmnnin l n l.1 r " m 1 h-

m:ln 1asis ( . sh '1 , hID) . In 1 ,! (l it1 , n , nc c m 1 -

Th ' i n sp i es f i s h m n nd h in i 

ma n i 0. 

Cl nj it '(1 t ~ ln 

I -- --- - - --- -- - - ------- - ------ - - - - - ------------ - -- -- ----- --

L . 3 ' hi op i .'", 

L. ma z ( n .~ sis 

L . ':: r a z i U . e ns i s 

L . l. u y "'. n "n s1s 

L. m.:1j Jr 

L. ml_n o r 

L . mc.x c " n ;l 

L . pn n aJllL ns is 

1 . pe ruv i a n 

L. p i 10. i 

L . d ' n ,)v1o.i 

C( mp i cd t T r. m V1 i e· us 

I 

L 0 f\ 1 is , 1 "1 n 1 41 f f u sc c ut 'i n... us Lish-

:1IAn l 1s is 

L J ' lis u -j (7 0% sl w hL rl1J n ' ) 1 n 

-J 1 f f u s _ cu t \ n L U 5 1 \.! ish m 01 ni l sis (3 0 % ) 

L (I ca lI s (- ,' (w tt Y;"I c ) t- n' m u c .. c u t :l n t.= us 

Jcishm ~ o.i ~. is ( ... s un 1 i :\ ) 

Cut1n C:0 us 1 Ll hm a nl sl 

lTI<.. t ast-'l ti c ( 

Cu l: 1n( us 1 -ls h m oinsi s ( ) c nt ) 

Cul -q n e -us .::ds m"1 ni Js ls 

Cut lo.c ' us 1 c ic;hJllil ol --1 si 

s o c) 

L c d Jiz c-l "l O' t, Tsi s Ln t cu 1 0 , u s 

1( ishm'l o.i n si s (w (; ty -.;) 

Cu t ~ n us Lia hm oi Is (u ... ) 

. if fus e (·u 10 ... us · i 1m Oi l S-S 

V i -~ ) ~ i hm n 1 1 (k z ) 

- 1si " n1J ly cu OLlI U . ( . I k, C1 - ~ Z 

"- m 11 ishm n .1 ) . C m t , s L o f <1 

ml I x - lnf'olum - n v~ni - eha ns . 

l ure 
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"I Li o n of v 6 I.; ,1 1 hm nl s ;, s • ') t •• '1 1 ( - II.: I d .. rill 

'isi1m:'1 n pid (d,1 L) 1n hi h r I'" n u m b l! / ' S 0 r he' 1 , • • 'I lIz n ' 

r, '1 r. "\ it ... , L . don' v, n i 'I ,) U n dIn t h .. s k n. 

th C T fo r I;.. h " chI.:: ti SUI.; t. Tnp j Bms f v') I n ' 

pl.'ci's c T ' n o. fu ly count ~r\ f)r by t~ l,e r n ur 

Th · c:xpe rim c nt J m·) w iJ 1 b . ~ 1 n v s i v. a t e 

i s c ut , n .~ ( U s l ' i 5 h m A. n i <.1 i sin 1. , b 0 t o y mlc 

pa as i L . m jcx:., rt s clE:S which r ', d ll y Inf (' 

3USCS cut n tO us 1 is hmanla is in th e ' ld Wurl 

I t 1 

L Is I 

(1) n \.. . 

c J a 

n i ,3 ) 

In this s u dy 

C<1 US .-:! y ht: 

() f t 1 i sin t l':-! u c t i \) n '.l i J 1 t h l e f 0 «, 1:> e 1 a r r' L 1 Y c o n c e rn L d wit h 

th •. clini 31 '1[1 immun r,Jo).ic;-JJ. a s pec ts uf J tl Wo old Cu a n (l U S 

J. c-i shm:ll ias l 

num'ln Cutaneous Leishmanias is 

Cut a n ~o us l~ishmn ni asis (eL ) ~n mRn, s in lepra y is q s pe c trum 

o f dis12R e s with cl ini c 3 1 ma nif es t ' ti ( ns ran g in ) f r om s If 

h e a 1i n " 1 e s i o n s t (\ C h ron i c r\ iss (' n i n ~\ c c\ , \,: S i ') n wh r - bo th th 

ill' S t fl n d t h fact.ors u ntr aJ hE pa th ol~ent's i s o f th e 

inf ti n ( Sc n t, e: t a 1 . , 1 )33) . Accordin ~ ly , it is l.1ssifi d 

i n t 0 t h r 2 e (1 iff . r ' n t c 1. i n 1 c .., 1 p . 1 t t r f'\ s : s 1 f - h C ' in '. , ~ e n e 1 -

1 i Z • d n on - h e ,1. 1 i n f, (,' n L r Po 1 c ) , 1 f) a li z ~' n ~ n - h t: D 11 n (u t r 

hype rs e nsiti ve o r r ccid i vn) . 

p r orl uc s th e s elf - h , .,1 in!' f.·r.m 

The middl oft h.. s:) c u rn 

of hI.:! S 15 th t,.Tu ~ xtr - -

rn ' th e <1 neg i c: a n J r " i d i v e '~ r ' boll non - s <..; 1 - h [. Y L: -

S \) n , 1 9 7 :2 ) • 

Th .. pr.o t o ty r e o f in ';. u hy L 11 i s h m;\ n 1 (l i. h l! sim,lc 

l a c . lz -d c:ut u n l!O U I -sl!) n (LCL), l'! S y k n r) wn 1S " 

So e" wh1 is a se -h e d In , (' i ::il'j' in th 

skIn • l\ m ' t./l L k s th i \.' by he 

s n 1 fly \1 h h t h 'n u I '-' r, !..! S fl r r fI iJ e r i () d v • yin ~' rom 

mun t hs 

lowly, 

n d is 

vin 

o l ' d by;, c ll.· L • 

in t h n i '1 h :1 ", 

5 
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s c n( ( li yce o n,1'J76). Th 'r ' 'j 1 () ' 1 y _ n a r.) un b 0 

. mmu n l Y 'Ind 

ish mloid o 

" I :1 y l c1 h Y ;') (. r s· n ~ 

f t.;O. 

i v y p ( n s l" Q 'ucc d 

The lu r: oid f o 

th t: s p t:c t . UIn . 

o T ' ci V.:l ishm"1ninsis 0 ' cu p cs o n e: ·.: oc! 0 

Th . ~~ i ',' n r ,- & (! "' ') e s 0 r i o t: 1 5 0 

C l it S s i ' a 1 y, t h (> p is 'I ,. Y i' i c 1 S1 1 r n unr! tlhose quite h nJs . 

bord rs sma J 

so that h e 

n od ul - s ru e '. ce , ul (nt, · nod h c· J inc ::> r. 1 e \:! y 

wh o e I,'sinn sr ' t:!i:lds ')c l)y . H s t o o~' i c ;) 11 y ) t h 

lesi o n s hows An int L ns 

t u be rcul oid g r ~ nu oma, 

c: c 1 _ u 1 a r r (;; 5 ;) 0 ,1 c; ~ i nth p f ·) 1:" m n f 

• s Hnt:y 0 ~I s0nt , h r ' 

a re .1n unUSU "1 num b,-- of p l asma ce lls . Th .' nit 0 0 i s 

.lS S (l C ~ 2 t C:'d with m<l rk crl rie l a yecl hy :) (S ' n sitiv t y t , l~i hmanl"l 

.::Intip,cns ( l r ay , t a l . , 1973) . 

t1 u co' ut a n co u s 1 Eo 1 s h m ~ n i .::I sis ( 11 C L ) eft 11 by 

L . br azl li e nsis and i s eha J ctcriz d hy ~ ers i sL0nt ~ s£i ~ u inR 

1 ~ s i ' J n 5 t h <l t ff..: ct h c I ~ U • ') U S m m b q n e s • I t s non - hI (I ) in . 

c:f~spit t h ~ t ' res nee u f con s i c1 (: r , 0 J. L! hum 0 a 1 and C l! 1 J u a 

i rn m U ni t y th o U ( , hut t h ' i n f f C t: i ,~ n . 

":' ses by metas t ."1tic spr c :1.J , <lnci is .:lit . o s i.st iln l. t u eoovent -

10nEil t rea t ment . ~ [rnn of roue ut ;:)nC(l u ' 1 (' sh m::l n "Isis is :\1s') 

fou ncl in th~ -j W rId <l Oci has b e n l o? scri r' -:J in E hiopia 

( '1 a r. net s n n , (' t .::I 1 . 1 ~ 7 8 ) IN h ,_ r: ' i tis r l.:t t i v .' 1 Y c \ m 0 n . 

H0w r ver, unli ke 11 S o u th .ml:?r';'c ,~ n variety th e.:: m ' I) U 'sio n 

n o r m<J J ly Aris es by 'x c n i.on r :lth ", r rh tln lnc t 'l sp ' i. d nd 

is r. arcly ar.:, r sive ."1nd Sf' nd 

Hu oe u ne0U ", 1shm n''l t, i s has :1 S (J e ( n f om 

Sudc. n ( AlJ r a l' t i1 1 , 75) used by L . 

d s ] o w y -I n P lJ n ( I _ d w ' 1 1. inke 

19 30) . 

t h ) be r n d v 

1 if 5 C! c: I t ~ n \ . s J " i r, h m '1 n i ~ s !'; ( II C L), \1 h c hi n h 

n ee s o n 1 yin r. t h i 0 I' i '\ n t! :uun 'I n in coy 



simiJIl J ClIt. n S 1I h ,0 t en n t. tb y io 

, ol-zul.l<1 . c:. U ~.j by L . 10 is 

ass 0 i t C! d w 1 h L . p i ( ~ n 0 1 i n 'J " n • Z U 1, . tJCL i~ ch rllc criz.:d 

by t h r s ' 0 '\t:io r n od u] 1eh in r . sit ~ 

\" h i c h '.l 0 0 \) t h · d 1 5;1 n fl n () us 1 y b u .! I r 0 ': . s s 1 v: ,1 n SIC d 

ov r J ., gt! :1 Las o f th C .:ls i OIl;'l.1.1y trunk of 

th ~ )<' ti e n t • ~as t o l o, i .'1 ly , 1 is Ch A " (' iz d by m ssiv 

dL! r mc 1 i n £ 11 r'a 1 0 n lth i1r:l sitiz cd m;\cru,lhn.· s nd n bs nc£; 

of lym r hocy es . Th ~ I t: 1shm c oin skin t.I..st is nc a t.i ' l.;! b '[J r 

tr eatm o t ( J ry s o n , 1 9 1 0.1) . As f(1 as i k n o. o , bo th io South 

Am ri fI an'1 In Ethllll ,L, !JCL is p ),l u cd by h sam's r :1 io of 

pn r sit th.<l t c a uses L? 1 ,' i ')o n nce , e n 

t he t wo ty P s o f eli o i ,,1 d isl '~ C;lS is 0pJ i (;vcc t L rlu o t 

morlulati 0 n Gf h o st factrTs , 

i n v 0 J v,, d ( ;~ rye ~ s 0 n , 1 I) 7 0 b 

:1 h ' r h .ln virul c ncl of (he st io 

' r n y "1 n d .( r y c r, s t n, 1 969) • H o wl:: r 

it is l ea t hat sinc' ... CL )01.y o ccurs n 1 r st iet ed oum~ ~ r of 

l e ishmania sncci·s t h a t fliJu e of th e hosts immun ~ C S ons is 

n 0 t l!ntirc.ly r (; s po n5i h l L for til 

1 1- i5, mani ,' 5is . 

. ~ v ... 1 0 pm p n t 0 f t his for m 0 f 

i 0 eu t 'I n us Leishm.,niils1s 

C 1 dia t mm u n t y - Th e n ~t ur e of th 

t h e immuol- rt::!S po os", r o Cll 1'l 0 CO US 1(;1 - hm , n ' '1 sis is n t (ul y 

un Il. stoo b u L ;) C (' (j r . i n t; t n m () s t c i 0 i .' a n " .. r-, _. , ilOf ot,l 

l! 1 d n c , CM lis () u h J f (J ur k o ) wl ~ 'e 

r et, '1 r ,: i 0 ~. i In In U nit y () 1 ish .'1 11 n 1~ hJS ,. u n Inlo,,1 ,tu lils "In:\ 

- s such in r,r . .! t -c. l h 'n u ion . T h · t • .., 0 l' \) m ,I ) n s t 

Hn ' mn l ((),~·1s f l (;.ishm·' oi'l sis 

Ii:> , ;1 n ,I f 0 )" I 1 d I: r 1 J s, <.,; 1 e s (!:: . 
o')n,l v Clo' ) 1n . h t:! mp s,' 1nr1 h '1I'1 "r . 

i ui 0 ~ 

.1n, L . 

uu .lo r tht· ,o u s" l>f I:V l ~ C' 0 • I' l. i n t r 1 . { 1 I u I 1\ t l ' i h :} n i '1 

h nvc c! VI.::1('1<.:/1 .1\(' ;, I.llity o' lfy t. 
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1ntt.:rnil) ..: nvir 11 n I. .J t t l 0/\ nu' ~ r ph 1 0 

SUil b lLh ' b . t;. L 11,he, u" h th e n i t L 

o l; r ') t: (" S t h ... h o. til" e 0 v i o n In n m I i no t: 

kn o wl , th _C 'J fil' ars t o bl; fin b 1 a n b~ t w c.: n rh h us t: it n " 
th 2 a . 51 wh 1 h tTI"ly S I ffl l 0\ n y y . r I n mos r: a ' 5 h( 

m e r a ") e bJ t ) o nl r o l rh \., • lrt ' l f ..:c tl v l y , o r 

e xamp 11 , sln p l, ' e ut int.'fl US si o n (I f L. t t i i j n t I, \:! • u 1 n .) ( ------
p i t~ , t k ' 5 less th n 1 0 ',J ek t o h ta l. Thl :; h a , I n 15 <l SS O -

ci h t h' 1 e v (. ) 0:, m . n t: n f (1 v r i , Y 0 fc c 1 i d i ;It:~ ~ irom n 

m~chanisms su h JS e e l L ;:e iV "l ti ) n , l y :n p h 0k in c. n od uc t i o n a n -l 

mac r 0 p h !l ~ o! ;)ct iv A. t: ' on ( j ry - e;s ') n, -.' t: 1J . 19 7 0 ) . y, <': 

hYF(" sensltivl y r~s po nsL 15 r 

invarlahly in r e sed 'urin ~ 1nrl rlf '" h L 1 1 i n ~, ' "I 1 h v U I> h t h • 

CX8C r 0.;' 1 '1 t I o n 5 h i !J L ) t w ~ ' n 1 m tTl u nit y 1. n :! ... TIL S £I 0 t: C J L a r ( L i.~ w 

h J 6) . 

Hum T al I mmu n it y Th r ') 1 '"' 0 [ h \1 tTl () r ~ 1 1 tTl In un' yin h e rt }-

uti o n o f cut R c o us l ~i h M~ni as i~ 1s n ~ c.:l ~a r J y ... -fin ( , hou g h 

a n i - 1 I . ish rT} ani "1 1 1. :l t i b (J , lis wi I 1 1 Y s '" 1 ish m 1 n i t " () mas t i 0 t c. 

i n vj tr o i n thL: lor ., 1 • 1 )8 3) . 

Inc.: l £I t r '1 s t, t h e f. i /; h 1 Q V e f ir uJ tin ' r1nti b') di " in 

viscer a l 1 · 1 hm ' niasis ~ n ~ tus cu t GLO US 1 ~ ish m '1 £I 1 'I sis sh o w 

n o c o rrcl ;: ti n w th Co I ini c1. J. ~m p r v m ' nt: ( '<.1 OS51 '1 11 ' n i: • o b-r 

19 75 ) . 

m.:l n i R 1 in f E' t 1 (, n S 'i n . :1 n t i b 0 oJ y P re ' 1 u C' t 1 n n h 1. S s Jl: en le'lll nst -

r ate ,-l 1. n II m I.; .~ r 0 f 1 3 :, 0 r ' t v r y In 0 I (' 1 :, ( . r ~ S t on) ~ L :1 1 • , 1 S 7 8 ; 

,( C Z 11 i , , t .:\ 1 . • 1 980; L' 'I s .) n e t 1.. , l ~'D ). T hu s .'\ 1 h o u " h 

thl!r o.! is n o 1 , r cu 11 (' t ff c .. ) {l he '0 rR.: ot ' 1 s h 1'.1 n i ' I 

inf ~ c 10n it is r0 5 1 b l l' t h a t In " .,), I y mily mod ul ar\,; t 

CMI in r e c o ~ y flom in [ cr iu n '1 U _ 1 n .1 U' h n , 1 9 7 t' ulr. 

1 ') 0 il n !1 () l d , 19.) 1 ) . 

m ai e d 1m u n ty Til. 1 ,n u n 1 0 i 1 ) r po n St; in p'! h -

c l .n 1 t ' r. £I S , ' s hl'l o in i 

;1 \..! m'l lnly :> -, rl s 1l1t: irtl."TI u nl! t - s p n 



h 0':1 r. u ... f) f h i . J i . II 

U (' ;til f t:h~ io 1.:(' i ' n ('ry' SO, 1'69,197 79. 

L 1 (! h u, L ) U is, t ' U I ' I n ·1 i s c h.: r , 8 • S " 10 Sh 

19 83) . Th':.! m"in \,! \ II r . u nl. us 10 , sh-

m n l <1 ' 1 h lw o in T;'l,ll. 2 . Thu h u It f 

rn '. i ": immun1 y 5 

l a 1 ~ os such ~s Chi ul r io S uth 

o h .. l ,~ \~ t. hL: J 

m ot (f d l 'lYc ty ... hy,) '("SLOS ivI Y 

TIl i f1 l\ n ' 

t i · n S • 

ci h 

.1 

C nV Lrs" 

Cli ;) 

'" -, 

ll.:lshm Oi h in fcc ti n n may (' i1 t ') S - h :'\ 1 .1 U L t l im : 1 i r J 

im muolty, p.1r ti cu l ry \..: 1 ul l r n s • S I 

ut[l n co u~ L( lsh r;);lnilSls wh\.'t' 

lJ ,1 t c: nsf i 

imm un e r ca r.ti .I ns t n 1 lshM .:!.ni~ l .lnti . ,,0 

lyio r mec h n nism r . s fco nsl1 L 

Tahl~ 2 

1 i s hrnan i asis . 

t'n r i1 si L 

L. 1\....th 

L. • rJzi li ~ nsis 

L. ') i' i . '\ 

mrnunoloe ic fe e t 

. IS ,- lSl 

LCL 

. CL 

LCL 

11CL 

LCL 

C 

:)C L 

LCL 

LCL 

T 

+/-

+ 

+ 

+ 

+++ 

+ 

Anti' ) Y 

+ 
.J.. /_ 

; 

+ 
+ 

+/­

+/ ­
.J../ _ 

/-

cI 

in th ("S(; . f 

it C ." n en 'I TIl . us 

S Q cutnO'QUS 

?1 r 'is it c 

+ + 

++ 

+ + 
/ -

+ ++ 

+ + 
++ 

+/-

+ 

~ c n t ; + P I I n t ; ++... '. "!, j r \ I un (\n / - \ 1. 

r W'.:t k tl., i f i f 
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ror his flnC' s nt 1s nkn o ... m . 1 is )I' v\.!'· 

b d u t o SiJ clfie m...:<I1jt 1mmun ' 

l) .) s S i I) Y r L S U ] tin )~ f. (, m ). u c < 1 J Y mp h ;t 1 L C 'I ,1:," I) i" r t ') 1 n c c. t -

i o n " r b e c d U - (: .) f l~ L n \ i 3 1 l. Y tl d. > ~ J ~ c c tin (" \.! 11 Cl ... ·j i ~ e" 

i m m u nit y ( L rye ~ s o n , S 7 0 b ) . L X I ) e r i ill ~ n t ~l 1 y , , 1 f f us '. 1 n \. t 1 · , n s 

c a n be.. Indu cd by p ri or immun ,' su,pIlSsl t' n (L ._' nn l ... rcy, 

1973; K J ivar an S)ulshy. 1)75) and ag a r 's ult ()f .> Ln tica 1y 

base -)t;! f (;!ct s in h ' S t immLnity (J,.l mc ... t 1930; Hew J, ~ t 

;'11 . " 1981). In U.l lb/c mi :t· 

l e ishmani a ap~ ea r B to h mc~ 

res po nsi b l ~ f e r p r u t ' ction , 

thL g~ netlc d0 Lct 1n cspons,s .0 

Clt~ d by thl! s a m·.;! T e(lls h t 

l ' ~ h \;: r b <.! e use n f h Q t \. r tl ,~ e n t:! t Y 1n 

t h 1 s Tee 11 p '.1 P U 1 a ri o n . r ') ~ c il u e 0 f q U .J n t 1 tat i v ...: r\ f f ,. r (: n c toO 1 n 

th e n u m h ~J S I) f t h 00 s C E! 11 s ( L 1 • w , 1 ') 8 6 ) , n w ,_ v e its II . ) U 1 (1 b e 

r emc mbl! r c·j th e t <l1 t h"ugh ~ x ,lt rimLnr. d 1 I, r " edur s wi1 

d 1 s S I;:: m 1 n <1 t e rl s p 1:" cad ('\ f d n I) t h nv is \:! !i', cal 1 zed 1 n f '- c t 1 0 n 

inctu 

n 

8 e n era 1, (! i s (! m 1 n 3 t l .~ 11 un" r ~ X ,) C r. i m (! n t a 1 c o n ' i t i ,' n sin c 1 u rl e s 

v is c era 1 i Z e. ti c n D n .\ i 5 nor L s t ric t . C t .-. t 11 ' ski n .1 sin h u ill n 

DCL. 

T r ea t me nt T r. <. i t i ., n a ) 1 Y ) . u r '1 n e " u s 1 .,: 1 s h m ".l n i ~ s l ' h 3 h CLn 

t r eA t f. d Iv i th e 0 r r u S 1. v ' ? u u J tic ,s 

a::; Euph o r bia an:! Fic us sp c: ci.:!s, 

() r L pi L f r olil p l . nt 

,)t ';list t: b" t _s 

jul ~ :5u . h 

(H"l Oi uill!) . 

1 t e r ~A st es u f sulphuri \,;i d <lnrl h <l r ud l , '1no Inf '1 

r aj i tt i f) n ('\ f the 1 \. c; i o n. h \' t c: ") m r 1.;::; S L! S , 11 h c. my, S c r p in '.!, 

cur e t tel gi n g , t p ic Cl S 11 i d e '1 . b () n 1. iI x 1.\ c n 1 I.) c,q 1 in f i 1 t ,q t ) n 

with an ti- lllishman i a . rup, w . r. ~ u ,,'J (l~ vi ... n,:rl by (!o lyn ). 1 rl 

Ashfurrl , 1903, Curri~ , 10 ~ 3) . In c o nv ~ n i o n q ] lin1c a 1 'CtiC0 

n n d expl Im:..:n t 1 s ucii. ",.' ) 1.1a ny ch ',n\· th~r ' \ I\. U ;)." nts h i.\ v II:.:<;! n 

used (T obl 3) h n u ;.,h rll", ·r - 1 [ley )f mAny .heM 1 f1uh -

fu Sl)m Rre t o xic, tt o os () f h ' I'I n ",d :IT n t:T' ;1 nini 

ration. 'in 1 .) n, fit n r • 1m -ns \o1hi h <! no qui e 

c o c. ;1c tic.n sUI" v 1. s i ,) n h, v l n r 
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s' i um <; i l ~ uc. nat (1' n t 1m I ) I r. u. .) '" n u in 

a nt muni) t (G 1 U '1 t imc 1 .. , r n ...• • w \.. V ru 

nrc r: nt1 a Jly x i (' :t n 

muc - ut d e', us i sh ml o l i s, rh·y tire InVl 1,', Jy .. 'C m, .n i 

s<:: r.1 ·u s si L.! vf f · c t s s u ch '\5 

( Men s J 1 , 19 8 6). 

r t h ,. a J .~ i nn, e x ':) L 

y 

I n mfl o y ~<l r ts , f th e w ' 1 C 'i S b J i :1 n t i m n y cb i s 1n t is h -

m.'1 oi , 1 5 inc t r ' a tl'! with Amph ", ri c i n (F u n , 1 z nL, Sq u i 1 ! , 

U . S .A . ) . l[ ., WCV r, i ts u se is a " '). in J im it (4 s in cL it is se i , u s -

J. y n e ,) h r , . t. x 1 C , ,1 0 .! s 1 0 . Lit 1 (~ l.; n l.r" ll y ., i v 0 io tr avl. n u sly 

t , ') 0 U 0 ~ (' r c 1 . S l. m - 1 i c :11 S U ;' e v i, in . Th tl c r 

,~ r u '" r ~ c . m m c~ 0 i (! ~1 f u r s ~ c n ( 11 n C' t h ..? r ; r' yin c .) s e s .) f .:l n i m 0 y 

r e sist a nt 11:.! 1s h m::l.1 1 nsis a r c. t hl. ; en Am 1 ' in e le ri '! t i v s of 

i i a mi :1 i 0 e, .: <2 n t a In 1 .1 i 0 e' i m l. th o ~ u 1 ,I h ,n t ~ ( L 'J mi l 1 n (. , S,c 1 

F r ., 0 c ( ~ ) oJ n " e n t a ITo i'i n " t s t h i n il t t: ( L ~ 0 am i I I i 0 " 11.'1 Y t1 0 ,~ "1 k c r , 

U . K . ). ~! ' ,oJ G L 1;" , t h e s c rU H S ais h 'lVL sI;' r i ' u s t xici ty ~)r m 

a r J i t x i c n o ' c.. J U S~; , i q f •• t .' S m '11 iu s , a 1 h IJ Ll P, h 

t he i n 'l u c t i , n (' f ~ i I'l' e t ~, S h n v l. Le n r.~ ( t c 1 t \. ~L leSS ma rk 

w i t h !) n t c'l m i ] in c is h i na t e: (fl.! l . h u, 1982 ). i'.'1 t i <.. n t s un -1 " r -

g , i o t; t hllr:3.l- Y mu s t t h e r E.f r. h· VL f r .; uen 

Cc~ r. · l . f: r ap lli c I'I.nrl ~ i ch em i t:<l 1 , oi t ) r.io 

c l 01 _ c1 tr 

?1 t r oi (1::I z . l (Fl o, yl, May " o rl :'nk l..r, U . K.) u s.' s.:: <: f 

S U C l. l.! SS U f' o s cut 0 -

e. u s 1 ishm a ni il s i s in H xic · (L · o \~ , 1 ~ 73) .... 1 th I U h th r s t u , E=& 

1 0 ' ) t h t h ~ N -= t. ,1 0 r! 1. I loJ , r 1 1 s h tl v 

Cl ny f f ~ c. t ( \~ a 1 t: 0, ~ t 1 . , J 974, ' h u , 

H" we v c r , 11 f; m ' l j J 1 y " r u I s u s' I i 0 t: h 

oi Fls is a r L i o c f n h," t t'ntm0.n 

e ish rn Oi:l .,i s ',I US " ty L . 1L; ----"'----
a r r ' utio Jy ·f f , t iv 

c m
" 

,u I j S 

L kl.. U . 

(L m' lin 

.. ) 

'1' i ns L. 

r 1 n c \ n 

11 

m ostr ., 

(; t '11 . • 1978) . 

r '\ l'"t.: n 

0
1 

Et h l 

h 

1 

In r. I n~ u 

nly ru ' S 

l \.--n rni' in 
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Ta lJ ug U n .y 

m n II u , n (I U 

J1 UG 

Amin ('"J rs c n l'p h,-n ,1 

Am CI P Y r () .J U i n 

An p h o'o r aci n B 

Anthi om 1 .... n 2 

J3~ nzni ':a z f ,]_ e 

ae r lc rin e sul p ha t c 

Ch l o rt e tr a cycline 

Clin :l '1myc in 

eye 1 (' ;~ u "\ nil 

D e h y d :r U l! I (, t . n c 

Di f u r myl dap s .) n c 

J i minaz in e ~e - tur a t l! 

Em tin ~ RC l 

E r y t h r .J m y e i n 

Grise ,l fn vin 

M f 'q uin 

t·,·- n ) t .) n c.. 

su lh' n t 

Cont i nu d 0 v e e n 

11 

se 

se 

iv 

v 

se. 

s (~ 

se 

i 

Ilr 'l l/s!' 

se 

s 

1 m 

e 

se 

s 

s( 

J , 1 

se 

se 

s ' 

1 2 

nd n r.. I y n h e 

hOl e 1 

::1.1 E 1:1' :TAL 

+ 

T 

Il' + 



J ~ uc 

Ml" xir r n ' u in !.:! 

~'i mycin ~ 

Ni f urtim ( x 

N-m c thyJ ~ lu am in L 

P a r ' m ') my c 1 n 

3 L ) myc1n uJ r, h a t: 

P<.:! nt a mi o in l, c 'J mp s. 

h:: 1m <:l q u1n c 

Pyr1m e th am in 

S ,., lusur min 

S t 1 b() ;. h E. n 

S u 1 r h ,F i i) Z i n (' 

Sul p h .1 d ,xin 

S u 1 p h 1 ;" u in ' x in 

S u J i' h " m, n , mI t h - i n 

S t r (; !1 r _, m y c i n> 

T i m(! th r p im 

1m, i n ram u s' u r 

se , su o u t n c us 

n eft ,t 1 VI..; 

C m. , il' d r ,n v:tr i 

UT E e L I l e,l 

1:" 1 J 

i Tl) 

.:1 1 

t r ' J 

i m 

i p 

T 'll) i .) 1 

im 

s 

t np ic ill 

r ,l l 

sc 

", r · 1 

i 

iJ. 

s 

t t.' r .i c ,\ 1 

' r n1 

1m 

" 

s 

0"11 

im 

s c 

1,1 , i o tr ,'! , ' 

++ , · f 

I n t ~p 

s urc s . 

r1 , 

++ 

+ 

+ 

++ 

+ 

++ 

+ 
++ 

" I. 

, 1\ 

1m 
++ 

+ 

N '-

++ 

nt.,; 'l l 

"1- , 

t ~ (! • 

+ 
;:. 

++ 

++ 
-t+ 

-t-++ 

+ 

+ 

+ 

-: .. 

++ 

++ 

++ 

+ 

++ 

+ 

i' 

++ 

i in . 1 1 n -: 

S i ht 1 tiv 



Sin, rn st r m f II r: I n \,; 11..:1 - h l1n h 
u s" f nt1.v I n f im n C III un ( .t i 

,,- nr'1mi io" whic'h h 1 u n 
vs ily jus 1fi 

n v c 1. lt1l h ' s f t 1.l.m(;o t h, v~ 'n 1nv s It . I: 
.q ) E n ci'l, su) a i 0 I ' U 10 11. (' .. :1 1 

,,; h fit s u , 1 L I , G ,1 n ML v in rh 
d u , 'ir l! tly t I.: 1 n f l no I in this 
Wfl y th e ff~ctiv - '.5 can " > y 80 % ( • ..! me1.n 
[I n rl , 1 k " w, 19 84; c k s '1 0 I \1 1 S n , 1 9 7 7 ) • 

, ) T J p i c ,,! r 1 ml! nt is ' n r ssi - i i y which mi ' h 
ci rcumv e nt th . i s i1 ,I v n t., \ s f sys (;Tni trc. I ml! n 'In • 

succ "ssf ul us'- t r c J J y i1 11 'ru : s such :'lS 

r ntami'in..: 1nt ,,;t m my in (11, Humntl n, J 1.rkoc , Tnvis 

a n '\ C ) h q S I, l' n r . (r1 - "' n , t , l " I 984 ; 
Hum /,c. r, ( t .1 1., 1" 83) . 

c) A v ;'riLty ' .f th .. r met h , 's r nsfl r f<,c 

( ' \ryc e s n , 19,0') , 1 c"\ Ji z l' hl..!iltin . , 
1 984 ), su r ) ie ,l In V (1 L (Jryccs n, 1970) <In' LU · c tt -

, I.! (C uri L , 19(1 )) h! v ,_ : It' n i II V l! S tin t .... 

In t<:: ms (, f c Jn 1 f ) I. ish mIn i '1 i. , t r c .1 I m n p ilYS In i m, ' r -
t n o h ul " V ' th ',t i "- n t 
with :'1 0 n .lc qu t immun 

I r (' 1. • L1 ttl l.! inf 171" i n i s 
r1va ila !' ' r ",\' in ' h ef Qc t f tr ' .\ m nt o immun ns 
t ) 1 ish m 1. n i .1. , ~ , h I u ' h h' ''' • i> r t th fl t: t: I.! t i v > 

i mm unity t r e in cti n nly ur su h 1.11n ;-
" n f <I P im ry 1 i ' n . r yc c s n, tI l., 1(70). H . ~v (: , r '-' n , , 

,· 1 L 'CI u c s (1983) h Cl vc !I.m r n r'1 t h immun y r.lny 
11 ,. v '- p f,ll ' w ' n ' eh ! l: V 

u I j c t 

i v im mun i y 

m"lni si n f 1 h 

" m L n t • f n n - u 1 r t'n 

wi h liv ", L , 

1nfl.:cti n n' 1 u l ' n 

h IS • ( n 

f 

n \ u 1 

S1n 

ish-

icl.!' in 



p r l, t cc tiv2 immunlt.y f l. l]' ! ws In1 ' I:i In I n s l. u 1 In j I. !. s h-

hl :1 n i :> 5 i s , i n '1 c ui a ll 0 n ) f 1 i v ~ 1 j s h Itl 1 0 ~ ' I. Ic r l .\ J in 

tlll.! us S \, ;} n :J Is r ~ '~ 1 f r ( , ' . ~~, u mHny yed S Cll:c 1 by '} iok 11 1<) )) , 

nu ~ t\. ! r. ;>ins T his m '~ th ::;,i (· f v'1c c in .q tL) n c' lf!T , l c. y s 1 l v ,· n ) n a t 

o t L 0 t r (') ['l i c '1 t 0 p r o t (; C t C\ f; .1 i 0 S t i 0 f' _ i I n , 1 n ' h~ v~c(' l n .ti n 

r1 is :;a s C' m,'l y b£: a 6 e V e t' e (t s t h -, n ;\ t u f' l 1 Y C In t rAe t! (' i n f ~ c 1 , n • 

Jl ( JTJJ ~ v c r , t h (; r (' i S rl C u .:.> m c- tic a rl v t.l n c.i f, (' i n r- h f.3 C I: h "! n~ 

l l~s i c'o is n o rhl a l 1y p r o n u c e:l , n " it i s in ;'J c snc tic 11y <)CC,-.I t­

'1 h l l~ 2. r c ·3 • 

S in c c th e ~ r u ,~ s c f c h o i c. e in E t h i (\ P i 1 n 

.'l r c pcn t i'lm i d i.n C' COlI',po un d s, o n t. o f th ( s 

ut <l O ~ I U S 

'1 r . " , ~ dS chose n 

1: h i s i n v "~ 5 t i i', ,'l t i ,) n • H (l W F: V ( , r, r. il r e o t e R 1 Y • ~ ~ n i s t l? 

m i '1 i n "'- iss c V 2 r (;: 1 Y t u x i can d I: h '_' r (' f I) r c: :1 S l! C ) n d 

1:' l ~ ,,, i m,~ n, t 0 l' i e a 1 t r CA t m L nt, h d S 

fn r 

r T h ,c· t J p ic 3 1 t r ea t ITt C n L r c :~ i me n c h 0 S '_ n i s OJ n ' t h '1 I: h " ti b f' (; n u ~ t 

r n ut:irHJ ly at t:h ,~ All Afric '! 1 Lp r u sy 'I_ h a ) 11 1 ::tt i lln 1 n 1 Tr i n i n ! 

j.\,.Je l f ~) r L. ,H; th i '~'~'d,c a wr: u1 0 h r ' VL' be:-n ch .s ,- n, h .)\y v, r , s inc 

th "!c C is ~t, p r 2 s o.: nt n ") s u it !> l 

.:1 fl :: It ',; rn .3 tivt~ L . m:lj ') r i n mi ce wc' s I n i'!. ,.' i i n tw, ' 

str a ins I.;' f mi ce.. wt: r e US l' l ') f\ e of wh ic ~, 1\~ l h / r.., i s .l ~rm l s iv t o 

L . 'f ' cl h t h S " ; s ,L .~ I 1 ; now h ~ c. h ')' r ' J u c ::; ( • nl ClJ(:.E. l.n I..- ct1. 'J n .:l n t '0': U ~' T., ' ' --- .~ -. ---

s~ l f - h c..a lin R 1~si 0 n s imil Rr t ~ hu mA n LeL. 

TIl,. Aim r) £ this stu dy wa s t o) 2 3min r. r h _ l fcc "f .,.. t h 1 .... n -

t e 1':' .'1 J a n d t o't') i cal l y i1 I ' . 11 0(1 fJ ~~ n t: ,Ill' i l i n c- -n t h e r u ') f 

1 2 is h ma ni a inf e c ti o n An rl W ( t h ( r ell '111 , h " r \ 1 Y I I :. r .; I: h ~ 

d l,' v c, l o!Jm,: n t " f 1mmun(~ r L S \1{J O S " S t r, 1 ' i shm:1o r1 n t ' I. n s • 
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eRA TE R 2 

MATE RIALS AND METHOOS 
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T L o ET Il ) 

L e ishm a n a ar si s: Th f 1 ~ 1 h ni U I.! nth i 

stU " y , was ~. mnjo LV 3 ( iV'd f Ol!l r 1 n i Sf, I r. .. f urn 

wi 1 'i r orlc n .q n d (, b n 1 n (> 1 n s kin" , 1. t r "J t h 1'-1 X J l k 

Insti tut .. , C\..rmnny) . h l.! I) " r ( si t · W .1 S n rt 1 n 1 in c hy SLr1 

ra ss dg 1n ~a Jb/c mi cl. . , r )m t 1 ) I..S W r .... \t~ in euJ u c 

a max i mum o f 3 t -:> 4 w t.ks in "n t . .: M p a r V ' n 1 .) S S 'J f 

infe tivit y . H1e ' liJC' (. -.J ut i n ' Jy in o(: u ('ti sub ul:ln..: us1y in ") 

th e c r ma r g i n w i h 1 0 5 \) r (. m S i J' 0 t L S , I r o m S t 1 I' ') S W 

n o r m a 11 y .) b t ,J. in · d bye u J t ur i n ~ j SSUl ob in .. fr o m thL C rvical 

lymph n ode s l r a inin g hes\.! i n f ' c i o ns. 

Prepara i o n of ino cul a a n in cu1 a t io n of n n ima s S 

US L' oj f .) r in 0 c u 1 a t i ' n w L L! k> r , IN n in .. J -') 1 1 640 e u l u rem • 1 u m 

( F 1 () W L b , I r £l t t, ri c s. U . Y . ) sur , J _ 1 L n t w th 20Z f . \.. nl ':\ Jf 

s e ru m IN i t h th E" {\ . ,I i t i r n 

units a n . 20 0 u ~ p r millilit .. r rLSpeC iVcly). t , h 

p re pa r .'\ t i ( I n Aft h e in , c. u 11 ~ 1 'i IY th e u r v l' W b t £.. rminecl f -r L . 

- Co he · n _ • i n in .' 10m 1 ) f .. L' M I 

incu ba t L t, 2 l3 () C • S:tm,l s "'"rl, 'ilu . cd with 'in 

b uf s11 in L , ~)n 

7 . 2 c n nt 1 inin g 1 % f o r mn 1 

d ur in f, c o untln q usi n r. t he h e 

hy L ) t i mm b ll' zL til ... nl r,sit 2s 

c yt )m' L r . Th i ",- t - s f ~ r 

inf e ct1n ~ th e 'n i m~ l wcr..! h"lrv 's r ,' f . m 1tlln1ry I h. Sl: 

e ultur 8 s by c ntt'ifu [; in ~ t J Y 800 g IS minu L!S 

.J n d r , sus pe n d in r, in p ') S r h q L! b u c r c c! S , 1 n l.! r r 1 In ~ cu -

1 :1 ti o n . The nu mb r 1£ f 1. ,11£.. 11 d tI..S w s 1m •• 1..:( u in . oJ 

hem (, C Y ') m , t r. f f) 11 (. u 1 n r. n 1: 1 ,\ i 1 uti n (- f h n 

c u un in ,; f luid. 

Th e l.! r p inn.] \;;! f t h L ,I n m I] VI r ' 1n ICU). t c-l un IIllnc o u ly 

C .nsi o .... bll! 'U ~ h:ls i h 

m, usC! l;'lrS sineL th inn ;1)' - .: X t m 1 Y hin. 
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e a i o n s h ip b w cn 0 0 u um z .n n V opm n 

s tu ,ly w.,s 
I.. In Ju\.o '- In c ulu il: n h o I ur 

im €. c ) u S C )f h u'squ.n I,. s 1 os 1 I n s 
'1 1bi n ) mict.! . US I' t..! 0 s i 

s t n C\.:1 m,lnnl' r W 1 S rl lJul l.! yi J. 10 uJ.t 

r.l'1 t c ly 10 3 , 10 4 , 105 a o rJ 10 6 l' r mastl 

g r v ulJ> f 4 ( C1 J b /c) .l n i 5 (wi s 10 (' ) m1 

Wt k ly int e rv . ls, a o l th o \.x e o [ r h' 

a ss e ssed usin g () 8 r ;)0{;.d s l . L (.s i ns we r e 

usIn g a g r de" sc .11 )f + (1) t , ++++(4) . 

s ec ) n J < ry inf e cti ' 0 inv vin g m s t f the 

h v r 10 h 

Ct n inio n') r xi -

r 0 . ( 5 ml. EilC 

J<;. l X minlCd n 

ki n 1 .,1 ns "" 5 

~ss ~ ss 1 e inie 1 ] ly 

L.t 'I.: 1 n 5 wi h 

11 I,; I ~s 4; 

ulc r at~ l t si ~ ns inv 1 io p I pr r ~ xlm _ l ly h , lf h e r 1& '3; 

s na Il 0 (, n - u 1 c <! r a t i n g 1 c sin s 2 : lIz t: I ~ 1 n (I u "1 1 , n (l 0 ~ n 

ap p a rent l c s i~ n QS O . 

E xper im e ntal an ima ls : Th · Ilie US l..'( 10 thi s s u ri 

un J \::!r c J n ve nti n o a1 c 0 1 i i os 10 th L. ~1'[I tn,o f 

a nim Al h o us e. a n , 

a n d. l.' Cl iry .... 0 L r r 1."is A Jis Aj:lh' . Hi 

t h I.! E t hi i) 1 ~ 0 

r,- II )vi I -,J 

with wq t c r ad Ji b i t u m. Tw s r ~ io s f ml 

S w iss a l b i 0 Ii n c1 i 0 h r ,~ I h .,1 b / <.:. u . h 6 

[l S i 0 g 1 C Ii! X pc' 1 m c ot I) n J. y ) 0 C S L X W - U _ 

ther e were H g r 1 u p s e1ch C ot,inin 

15 mic e (Swiss a lbin " ). 

the: f o ll v wi n g sch ed ul e : 

T p ic al ly tr a t ed with p ot amidio 

(DMSO) 

I mm,-JiDt J y r st lof , ti , 0 

Tw .1 w · k 1- ,S t io ri ? n 

Thr ct: WL. ks S t in I I n n 

lth,-

o 60% 

C ,,) 0 t r .l (t 1 C: C1 \.: c: wIt h vMS I n y) 
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Systemi c a ll y tr ~'a t C' with ,) -:nt f' mi 

I mme::J i a t c' Jy p , s t i n ft 

inl! 

n 

T,,, ,) W <:: '- k s po s t 1 n f " c 1 ,I n 

Thr l'e wet: ks ji.; s t Inft.· tl )n 

Co ntr 1 ( unt r a t e· ) 

Tr e a t men t an d r u g s an d Clinic a l ss es n t; T h ~ , r u ' u \.! ,I 

~urin R t h 0 S~ c x ~ e ri m e nt s wa s 

sul p h v na t c ( L o m l :~ in e , ge n c r 0 usly 

T h c: t )) 1 c a l p r e pa r a t 1 0 n w <1 S i-' r \; p r J by .11 s s ) 1 vi n ' 7 am ( f h · 

d r u 0, p ~ r m i 1 1 11 i t e r ( ) f 6 0 % .\ i ill C thy l s u] ~ h . xI , e ( I. ' I S I , S i f' m 1 ) • 

Th ~ ['d rcntcr.ql r r epa rati )n wa s 7 0my, pe r mil l 1i l! 

s a line . 

1n ste 1 t:. 

P:: n ta m L1i ne w a s !l P P 1 i e ~ t u p i c.q 11 Y by c1'-: min is \:! r 1 n "', O. 05 m 1 ... f h 

s n luti c n t o e<l ch i nf,-,c t l:~ e ,l )," n I wa s g i ve n I t r l::nt a lly by Cl 

W 0. i f h t <.((1 jus t (' c1 i n t ra p e r it ,) n e -'l 1 i n j l: C t i ') n r f O. 2"1) t a 1 1 y ( l~ alb / c 

mice) o r a .3ml (Sw i ss a l h in o ) . 

Hi st o l ogy : T 1 s S U e f q r h is t r) 1 .. g 1 c ::11 e x :l mi n ' t ' n w '\ 5 f 1 x " , ' 1 n 1 0 % 

b u f f l': r e , ~ f ',l r ill a 1 i n , ,J (~ h Y .-1 r a 1: e .~ , i m b e c! .\ (. : in , ' , ;'1 f fin ax 1 n 

s€eti ) ne J . Th e s ee t i '1 ns w r c st a l n e . i th h · ml t xy1in '"' n 

e .) sin. 

st ai n e,; with g 2 im s a . 

De laye d Hyp ers e nsitivi t y : Th e . 1 ,"2 V t;. l ' I' rn c n o f 

h ype rsen s itivity W3 S de t ~ rmine o by th ~ In r C3 S 

e l,y e' 

in f 

an : 

y' ' 

r'" 1 

t h i c k n e s s f 0 1 1 () w 1 n g th e 1 n t r a ,\ C r m 1 1 n r, C u a t 1 , n f' f 2 x 1 0 6 \ 1 u , -

a l d e hy de f i xe ,l L. maj (. r p r ', ID Cl sti gn t s int , th e 

Ch u n ~c s in f OJ t PJJ th lc k n e s we r m ~ s u e1 a 24 h ,u 

usin [~ ..:1 1i::ll c a li pe r ( Schn ell t a st r, G" md ny) us n 

l l1 ter. a 1 f ,.,r) t p !11 a s a C 'l ntr II . 

Antibo d y Ass ay : Ant i b :' d i p s t , J,' i h na n i 1 ., n i 1, n w 

us 1n i2 ;} mler ,) D.gr. J.uti n a t i n n a ss ,'1 y. M1 1 ' • • r '1 11 
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tw u vJeeks u p t ') 10 W E. .k s <lf t e r j n f ' c- i .n , ( n I h S u S i . .1 ",I 

a n d kEi,) t fr ' z e n a t: - 20 ' un i '. G 1 i r _ I • I U in I iJ U i l ns 

(fin ~l1 v 'l lume ll f 50 ul) () f th e: t Ls t .,n iSL w. ;- r( in 

f13t b, ; tt o m e ~J 96 WLll mi e r ' titr e p l ., t s ( F 1 ) 1,.1 i 5 

U • K . ) a n n t :.1 ac h we ll ., s ,1 ,1 L ' 5 0 U f s ... i n:1ry h'lS 

\"' r ,j m .::1 s ti p, 0 t (> s us p ~ n s i (' n '2 x 0(' pl m ) . Th \! 1,.1 r e 

incub a t e j a t 37 ~ C f o r 0 n e h 0 ur. Th t! Ie. r, r e ~ ;:qg Ju(in 'J i n was 

.q s s C! sse d us in g a ni n vcr t ' d m i c r sC i' qui I;' \ it h h el 5 C 

c c· ntr a st. T h e l a st wel l with y,g lutinl cum " s v f r r ( -

mas ti S'J tes wa s t ake n a s t he e nd ~ lint. 

in f e cti , n a l mie w-.:rc ch:lll n 'c ' Challenge: S i x mo nths a ft er 

wit h 1 0 5 s t P. t i ,) n a r y ~, h a s E L. ma j l r i r )m:l sti ,.,J tcs n j t t . I in t · 

Th e ::I ni ma ls we c 

o f 3 mo n th s t o a ssess th e , ('vc l .) ml: nt 

a ni ma ls we re a ls ~ in 0 c ul a t "~ . 

Statistics: 

x minl:i Jr. r ~ I' ri 

C ntr 

WG1"C ca lcul a t ed usin g a Te xas Instrum ... n t s ~ r s:: r mma . L c t1 1cu-

l.'l t c r ( TI 5 9 ). 
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RESUL TS ANr. DI SC USSI ON 

L. m::t j · r c a us e s c ut · ~ ;J U S .l~ishm[lni .1s is In m n , In m s 

it is c o nfln \:! d t ,) th " sk i n, t t i '" , u n r r ~ ca' 1 iz 

he vic;".: r a ( ' 1 - n 

t: t ill ., 1984) . I n ] ~ a lb / c m ic c i t e a u L s S 1 nI l. s 1 _ n 15 ,,' 1 1 

vis c er a .l i n f e c t i o n a n d t h r ,,- 1 s n C) s 1 c ur"" ThLrcf . r\! 'II in , 

the p r ese nt ex p e riment th e: l o c a l c1 ~ 1r anc _ 

Bnlb / c mi c e i5 a ttribut ed t J j r u ~ t[ ~ t mL n t 

th 

y . 

I nas i l.: 

n th 

in 

hl: 

h ::t n 'J , L . maj ') r l· [ 'J O UC S 5 c 1£ - h t.1:l 1i n ~ l ' sl n In Sw is 1 b ' n 

'J U t b r e c.1 m i c. e \vh i c h i 5 ,-, n e ', f t h ' r es i s t 1 n t s [ i'\ 1 n s 1 n n ' 

1 ~ , Th .. f r c h l. 

r e 5 u 1 t s rn u s t b e i n t c r !) r (' t e .'\ wit h C [l utI n . In h I "'s nt 

.:! X I" e r i rn c n t th e u n t re a t e , 1 c ,) n t r ',' 1 S h t! 11 .1 (\ f l '-' 20 \J\.!eks an I 

t r t! :1 t c .~ .:' n c she ,q 1 e! af t E! r 1 2 ,J e e k S, t: h u s 'lCC 1 T(\ 

hea1in i; . 

Th e s e v e rity o f th e inf ec ti !n CL t crm ' nes t h f urn os r1-

ti (' n . .' f ,j ru g a cti ',\ n a n ·j it i s a £f 

i n u c u 1 u m s i z can ( l d g ,. ( • f c u 1 t u [ i. • 

c a r r i e cl , ' U t t 0 i n v e 5 t i 1: at e t h · 1 (. W S 

t ... . .! b y fact , rs su ch 15 

in l culu m si z 

is 1 i ,J b 1 e t ~ . p r u .1 u c e a ,' i 1 a n~ n t J. (! S L .. n in b (l t h s t r <' in' 

i1 t; r ,Jwt h c urv e wa s ' ie t c rmin c"' . 

(lOS) which 

mi l.. .1 n ! 

Gr o wth c urve - Th e ,J ' wth .: £ L . rn j o r LV 39 In • i 1I - 1 6 0 rn 'lum 

SUI [' 1 c me n t e rl wit h 2 0 % f (H:. t al c ;) 1 f S l! r. u m w 5 u i T I, 1. 1 c 1 . • 

cultu r l2 s o f p a ras it e s we r. c in ' u b1tL \ ,1 t 2 8 C 'I n' c unt 11 1J y 

f ,) r 1 2 cJ 11 Y S • '" Ins im 

( Fi r: u r e 2) . The~ r ,, "Jt h was l ' )l' ar l hrn1 c. t na Y I h lS 

wa s r e ach ed b e tw e e n ,l a y 7 ct n I 9 , , nd thl! ,1 

\ ~ i e h y .i a y 1 0 • 0 u rin ? this l..X r~ i m nt f 

i n fect in p th~ mic e we r e h ar v £r dm h s 1 n a ry h 

th e ~~ r 'l w t h , £ (' r pr () rn3s r: L ; l t es a r ' s 1 <1 

this ~ h a s c ~ £ Hr Jwth ( S' c ks d n0 Ll rkin , 

~ ... m ) vI t n 11 

19 4) 
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Fig. 2 : Growth c ur v of L, m -, t LV39 tl I.SoC 
in RPMI-1640 media. 
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Co urs e f infection 

Th e c u ur s e " f 1 2 s i.1n ( (: v .... l , l' m nt 

(inb r l:! c ) a n d Sw iss a l b in ; ( lu t b r t:: 

i n tw s 

wa 

n s f 

u ' 1 

Ie , 

1. w 1 n 

bl 

h 
i n j e c t i u n ') f p, ra :le in '!!: u l ( 10 6 , 105 10 4 , n n ! 10 3 ) fL . 
LV 3 9 in t h e e ar p inn ae . 

wee k l y int e r va ls. 

In r1 i v i ,1 u a I m 1 I.! w r v 

Sw i ss a l b in <: mic e In t c ul a c o nt a i nin " 10 

l e si o ns d urin g th e 1 6 wee ks u f o b s e r v a t i c n . 

n 1 0 4 J ! u e n 

Th h i .h s in J c u 

( 1 0 6) p r (, d u c e n 1 e s i f; n s w h i c h r e a c h c: j 

\1/ e e k s • Af t 12 r t h is p €. ri c - , th e 1 s i 'J n s 

m'l xi mum s ' Z ~ a 

us j b y 1 n l ul 

b ( u 14 

in r 1 0 6 

j) r , ) ma s t i g CI t e sc e (l s \:: r1 inc r e s i n g , a n c 1 t h ... s ea u s ~ b Y 1 0 5 s (I r t .:! 

t :> r t:: g r <:: ss. 

B a lb I c m i c I.:. - T hi s s t r a i n L' f m f Ll S e 'e v 1 u [1 C , I s i ns i t h 

in o cul um siz e , a lth ) u g h bi g.~~ e r 

e i a t c::1 with th e hi g h r in o cul a , 

q ui c k e r 1 

a n l OS , 

i u n s w r 

N r e. -.! 1 n f 

t h e l e s i o n was o b s e rv e d in a n y , f t h v U ,) S • In 

ge n e r a l, l e si 0 ns w ~ r e m n r ~ vi go r o u s i n B Jbl th n Sw i s s <l l b i n ') , 

a n d t h e si z2 o f th e I e si IJ ns we r e p r (J~8 r ti u n 1 t ' , t h 

in u cu lu mo 

Th e s e r e s ults c o nfirm p r e vi u u s f i wli n e s t h .:! t m d s 

maj o r g e n e r a l ly p r o d uc e s e l f h l ine 

( T r o tt e r, e t a l., 1 98 0), wh e r ea s in 

s t r a in th e l e si o ns do n r, l t h a l ( Hu wa r 

s u b s e q u e n t ex p e ri me nts a r'\ ,') s f 10 5 

s in c e t hi s wa s th e 1 () we s t rI (. s e w h i e h 

l e s i o ns in b u th str Ains 0 f mi c • 

1 

t h 

r 

S i ( ns 

su sc 

t . , 
m s i 

J n s i 

i n ' u 

i b 

1 80 ) . 

I') (: 

I: nt y 

o f 

" L . 

mi c 

U'11b/c 

I n 1 

c h s n 

.., u 

Ef fe ct o f treatment o n the d evel p m ot th 

ac t iv ity wa s e v a lu a t e ~ by 0c t e rmin io ~ t h - eh n o 'L in 

1 0 0- I u~ 

S n lz 

a n i b y a s s ~ s s in g r e si d u a l pa a s i t · s in s m" n 

f r ~_ ' m 1 e s i ' -' n a n c. th e r si t .:; s • Im p r ' v (! m ~ nt S ' n h un ... 

t r e a t me n t in all a ni ma l s wa s ttri but .! t t h l t '1 m n Th 
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5 \:! I e c t ed wa s A I e v ' 1 k n I w n t ~e 11 ' c ioi e 11y 
a g a inst c ut a n e·) u s leis hma ni n si s . 

subc ut a n e (~ us in 0 culati v n f 105 I r M ' S i S 

i n t J th e ea r inn a e ( J f n alb / c m' c 1 i , n s 

After 

LV 39 

sm a ll n O-1 ul Q wh ic h g r ad u a lly n l r ~ j , u l (' \ (! . n 1 ly 

ThL l e s! ' n 1"' L. LSsiVl.!ly ~nl b e c a me s e c o n d a rily inf ct j . 

t () \l7 a r d s th e pe ri p h r y , a n ~ t h mc1r ~ in \ f s nr t o 

e r n de . This c o n d iti o n p er sist ed f v m ' r th n 5 mJ nth 

s e lf cur e was o b s e rv ed in thi s mo us e str In . n n h h h n ' , 

Swiss a lbi n ,) in o cul a t e:! simil a rly ri v e 1 0p \ s ma n du l e whl h 

ga ve ris e t o s ma ll l es i o ns 2 t (' 3 mm in e 1 me L r n' h · cd 

sl. ,wly af t Qr ab l) ut 20 weeks . ~ urin ~ this e x ~~ ri mC!n t b h mJus 

str a ins \.; e r e tr ea t ed t r r ic a lly an , sys t e mic l::1 y t iff~ Ln 

tim e s ~0 St inf ~c ti ~ n : Im me d i a t e ly tr ' n el f r i nf~c i n Ct 2 

'Neeks a n d 3 wee ks po st inf ec ti o n. 

mine e1 in ea ch m::-> use week ly a n d th .:: 

Th · 1 si ' n s iz e s was L -

v c r g e sC u r t:! w s c e rn, ut e 

us in ;:>; th E' s ca l e de scri be d in ma t ·ri 1 n · mc th "c! . TeL sc ' S 

a r e t ab ulate d against t i me a n d Tab l s 4 a n , 5 sh J W th e ~ f ec 

;-, c nt a mi d in e me than e sul p h ') l1 .:l t e (L o mi 'i n e) r iv e n t r ic ly nn 

systema tic al ly t v Sw iss a l b ino an d Ba l b ic mic resr ctiv~)y . 

tr .1 ( .. 'r ic a ly wi h Top ical treatment- Bo th mic e str ins .J . r t' 

0 . 05 ml o) f 70 mg p e r ml :. f p ot am i (~ in d im f th n e sulI h n'l 

( L ,j m i cl i n e ) i nc 0 r r 0 r a t e d in 60 % i i me t h y 1 su) p h r xi ' S( h .'\ s 

bee n u s ed in ma ny p h a rm a c e u tic a l (, intm nt :, ; 

p e n e trati o n ( ;1e vi e w h y I d s ') o, 1975) . Its merl i n 1n 

mic e is a pp r o xima t l;; ly 2 0 g / Kg b od y w - i g h n n 1 h L f ) r 

virt u a lly n o n-t o xic t o mic e . Th~ r 

c! i r € c t 1 y t ( J th e 1 e s i ': n :1 a il y f 'J r 7 w > k s • 

[l ilr 

T 

i r n w s np 

~n w 

a t d iffer e nt t im e s po st inf c c ti \l n t ,) n s e v h e . ff ' 

ti min g (I f 

immunity . 

') o s o t o f tr a tm e: n t (I n su b s 

C 0 ntr ~ ls wer e t r ~ t d imm , i 
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Ta Ie 4 Co urs o f i nf c i o o in • ) I 0 

pentamldin > 

---- - - ----------- - - - - ----- -- ---
Tr ea t me nt 

Gr ·.J u p 1 2 3 4 

----- - ---- - --

5 6 

1 h 

7 8 9 10 20 

--- - - - ~ -- --- -- - ---- - -- --- --- -- - - - - -- ---- -- ---- -- ---- -- --- ---- --

T" p ical 

I mm eJ i a t e ++ ++++ ++++ +++ ++ ++ + ++ 
2 w c ks ++ +++ +++ ++++ ++ + + 
3 wee ks + ++ +++ + + + 
]'HSC; + + ++ + ++ + ++ 

Sy s t <? mlc 

Imm e ,~ i <1 tlo; + + + + ~. 

2 wee ks + + + 

3 w,-E ks ++ + 
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Table 10: DT!i - ~ESPONSc T 48 HRS. OF BALB C MICE ..... _-
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,. j I 
..- ! I I I t. I i 
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I 
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i I , I I I J 

... ,tot si gnificant. 
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