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EPIDERMAL IMMUNE PRMLEGE

IN AMERICAN CUTANEOUS

LEISHMANIA5IS
fc:lill J. Tapia, GIIC~'a Ckeres-Dlrtmar and Martln A. S&nchez

THE SKIN IMMUNE SYSTEM: CUTANEOUS
ROADSIGNS AND ROUTES

TIJe .kin is an imporrant componenr of rhe imrnune syuern con­
formlng a particular rnicroenviroment referred ro as rhe .kill im­

mune ,yslem (515).I TI,e 51S includes immunocompcrent cdl••uch as
\.angerhans cells, keratinocytes, derrnal cells ;¡ml cutaneous-specifie T cells,
rhe dermal perivascular unir, and epidermal aOl' dcr/l1;¡1 humoral con­
ulluenu lhal involve inleraclinp; cy .. ,kines and chemokines.' The
pcrivascul21 unil embraces rhe high endorhelial venules (HEV), T cells,
mau cells and dermal dend rocyres." The L.angerhanl cells, which are
rnembers of rhe dcndrilic cell familr, are rhe professional omnipresenr
anrigen-presenring cclll (AI'C) of rhe epidermis, In contraer, keratinocytes
become active immunocompercnr cdls solcly afler a cutaneous Illmlllus}·5

The imm1tnoregulalory pro<:esses of rhe skin have been divided inro
Ihrce phases: recruirmenr, rercnrion/proliferarion and ~circulalion.'The
recruirmenr phase involves ehe extravasarion of leukocyres rhrough rhe
perivascular unir, and rheir subsequenr artracrion toward rhe epider­
mi •. The relenlion/prolifcrlllion p"ase compri.•el tht intenetlon be­
rween l.angerhans cells, kerarinocyres, cl'idcrmollopie T cells :In" cy­
rokines, wirh .• uhselt"CIIl T<ccll proliferarion, leading lO rhe fcmnalion
of a .Iermal infilllale or granuloma. Thc recircularion rhale ¡.• acri­
valcd "fler lhc c1iminalion of lhe cut ancous iJuul·t. IlJH invnlves rhe
.IownrcRul"tion of "HC'<ory sign:ll .• hy L.allr,('rha"~ I'clls al1ll krralinocYI~s.

Mo/l'r:ul.ir ,",,1 /0""11"1' MI'( ¡"mism.< ;" l/II' 1'.11¡'up.I'''I'.s/~ ot (II';I"I'OIlS 11'¡.<llman/as/.<,
I'(filr.d hy , "Ii' I 1.11'1.1. (;1<1'1" C\u''''< [I¡"",,,, ",,,j M.lI\Ín A Sánrhez. ID 199(, R.G.
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Tbe exrravasarion o( leukocyres is a ItIullislep proeess Ihal requires
Ihe sequemial inleraelion. of leukoel'les wirh rhe e ndorhelium under
the direcrion of an :ldhes;o" eaSl,ade.1.O These 5Iep' mar he divided
into primarl' :ldllt~sion (:lluclllnenl :lnd rolling). flrm adhes;on (activs­
lion and 5Iickin~) and diapedesi,. In prilllarl' a"hesion. (ree-nowing
leukocyres wirhin rhe ve nu lar Iume n flnl slow down allll roll on rlre
endollll"li.1 cell ,u'(:lce unde r "'''lIliliol'' o( shear (orce and rhe selecriu
(a"'ilr o( ,,1I.r,i"n molecules." 1. selccrin ami ['.declin ['allicipale dUling
arrachment, ['-sdenin :lnd E-selecrin durillg rollin~ :lnd E-sdeelin and
rhe inlegrins inrercellular :I"he.ion rnolecuje 1 (ICAM-I) aud vascular
adhesion mnl-cule , (V( :AM-I) during Ihe flrm adhesion plu.es. The
inreract ion berweeu var ious pairs o( adhesio n molecules and rhe I'ar­
rieip.u¡on of:l series of eyrokines Ibl inllnobil;zes rhe enrlolhdi:l sur­
faces are n"eesurr (or Iirm :ldhesion_ Among lile :ldhesion molecules
involved in Iirrn adheaion Are rhe P2 inlep;rilu CIlIIa/CI>IR anel
CDII"/CDIR Ihal imeracr wilh Ic'AM-' and "lhN lir..nds on Ihe
e n do rhe-Ii n m , :lnd rhe JlI inlq~rin verl' bre 'IIrir,en -1 (VI.A--1.
CIH')d/CIl2'J) Ih:ll "ind, 10 VCAM -1 ",111 fI"",ne<'lin.'o 11 CI.ell1nkine.
produ,rd "y en,llIlhelial cells or .urroul"lill~ epilheli:l such a. rhe epi­
dermis gene,,,Ít' a gradienl p".lI1o.illg di:l['edesis_ Chellwkille. lI1al' he
eirher loc:lled on rhe surfsce o( endorhelial eell or delivered lo oprirnize
Ihe (unelion o( t lic inlrgrilu. The rerbered lymplrocyre responds lo

chemokine gradj<'nl< "r migralin~ fllSl 10 rhe epidermis aud larer lo

rhe Ioci o( inOaltlln;uion. The :lddilional :I,lhesion I'lOvid<,d by epidermal
cells, which i. also induced "y allligell alHI microcnvirorncntal faelon,
Iriggers rhe "indinK of lellkocYI<'s lo epiderrllal eells :lnd exrracellular
n1:llrix. T"j, hirllling is ,rjlical in .Iel<'rminilly, I"e slleófrcil), of Iympl",­
cyle IO"ali7alion and IlOlI1ing lIec<'"ary (or rhe Innalllln~.or)' response."

/n 1"<' <'piderll1i., In"jor "i5l0"'II1['alihili.y COIIII'!t'X (M I rC) r lass .
11 moleeules :lml tlre illl<'rallllbr adhesioll 1I10In'lIl<' IC:AM-I are <,s
semial ill 1~lIidinr. II,e iuuuuue r<,'pon.e. In a,I.!irion. a (eedhaC'k con­
Irol Innh"ni'lI1 wi.h Ihr [',uli,-i['.lIion o( eylokille. lI1,y 1,.. r'lal>lished
I.clween Ihe "pidell"al rrspon .•e and eI",," .• 1 illfrltrales. l'['i.le'l1Ial I.ange,­
h:lru edls ,,"e1 ke'alÍllocYle~ prndllle cYluki"es W.-ll "' inlerleukin- J
(11.-1), 11.6. II.-R. I\I:,nulucYle-'II.lCrul'hase 'ellu,,>, 'lill1nlalinr. r.1Cl<H
«;M-C.'il') al .. 1 rlllllor necrosis r.1Clun TNI'-a an,' TNF·JI.(' 11.-' i.
rc:lc:lsed I>y kcr~lillocyles ~nd l.anr.elh~ns cdl •• al,,1 Ihen ael< in ,
p~raerinc ~nd aUluerine IIlcule prnmulinl: rI,e c~pre<sioll of 11.-1 reap­
Inrs I>y rI,e.e "d!.." II.·Jn Slimi,bres kera.incu·y'" 'YIII"..,is o( 11. In
a,"1 rralls(oll"illl: l~ruwI" (a, lo' "11'1.,, en ;1',,) "",1 ,,,,,duh .... rhe ar­
/InilY o( epid",,".•1 y,ru\Vlh LICIO, (I'.Cn/Tl;l'n I('apror (", il.' lil:alld."
T<:r:ll is kllOWII In e"halKe ke,alillol'Ylr I,l('oll""ioll." Sul>.r'l'lentiy,
CM-eSI; 1"''''1'1'''' \ViII lo,' III"q:llbl,·.1 "lid rI,e "ell, ,e,'pul"I Iu CM­
CSF /"od",rd hy :u'liv:II<'d k<'l:llino,ylr,I" TNFn "lid (;M·CS¡: ill
d", e L"'y,rrll.lll., alls ru lI1a,u,e :1Iul ,"i~.ale Iu rrr.ioll,,1 IYIl1/,h 1I0de.,
\Vh..(.. r1.<'y [',um"lr /1 ,e·1I di((rrellliarioll ",,,1 ill1l1111l1ulul:iol 111"1110')'.
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nrcefllly. j, I,~~ "un shllwfl ,h~1 dlC' dlr('(,;ol1 uf l.~flgerl'~lu cdl
migr~t1on flUY he rry,uiJted "y e.tr~(ellubr 1II:"ri. compoueuts.!:' On
IIIC'lr w~y '" II,C' Iympll nOl11' an" \VIJiII' pn«il1y, ""our.h rhe basemenr
memhrnne, 1.~lIgrrh~,.. ('rll< flr<1 u"nr ifllO "ol1r~ce wilh lamln ln mn.l
Iypl' IV '·lIlbp.rfl, :lfld ehrl1 wieh 'Yl'r I u'¡lay,rl1 111 "pl,r, .I.-r1111< ~,"1

lihronl'cr;fI in rl.., ~rrerrllr IY'"r"~ein ...... Adhe.iofl In I1hrofleetin and
bminln Is '"nli~erd "y et'lJlI ~nd ,,(,JlI ,r(epI",. "" 1.~l1lterllan. cells.
re'l'r. tivrl)'. ,n ~1'''I"rl el ~IIJ h~ve shown r1ue L1l1grrlun. cells cmll ~IIIIerC'

1" drfll1~1 e-x t r:u:ellular 111~ltix eO"'I"'"rll< ~frl'r (olll~" wilh ha~elllelll

rnrrllJ,'~nr bmlnin o, type IV cO "'Jolel1. whereas a rr'~1 enlllACl wlrh
,ll'rm~1 e s rr ace llular I)'I'C' 1 colbJolrl1 rnll1cr. lhr hillCling c~pachy nf
rhe eell. lo lamiuln. The ,rSll11< '"y,grst dUI ,"i. il1ll'r~ctilln m:lY im­
pe<fe rhe rcrurn nf l.:lIIger"an. n'II. ro rlre el,idrr",h.

Ac,iv~le" l.~ngerh~1II cell. r:ll'i,lIy migrnrr 'o ,1.1' cI,alning Iym!>h
nOlle, :mel accurnulate in Ihe l'ar:acorlic~1 area wliere rhel' plUllclplllt!
in 111,. ¡mml1nostimlllarury rha.e 01' '''r inunune response by "r,.seht~

¡ng anrlgel1 rll l1~ive T cells, whleh ,IIen hecnme hlel1w,y T cells.1'·H
Mo" :1nligen·he:l,ing l.angC'r"ans edl, rcmain in rhe r(,¡de,mls fol lIn
amplr re'iod nI' time. ". Mef1lory T (·..11••"rcif'ic:.Ily liorne In the .klil
:111.1 l'arllcil'~le in lh~ relenrion/rrlllif(-r~,iofl pha.e "y inlC'ractillR with
eridrrnul k('I~,inlJ(·Ylr. n'lCl I.nflr,r,hnn. lrll. rI'''Hlgh n ,rrie, uf ac­
auo,y .• ;r,flnk Am""g Ihe,e ,ir.fI~" nre d,r eXI"eHiollt u( MIIC-I!
nl.. 1 ICAM· I 1II0leelllr. by r"ielerlll:ll n·lI. a 11<1 cerrnlu cyeukllle...Icl.
n< TNI:". :..,,111.,(0, whirl. are ind,"nl "y I"N·y", 11.·'1."'"

M"" '1' (1'11< u( rhc skin exp,r« ,I.r r,lyeop'''leill curaneous lyrn-

l
' l 11 ' e )' I r - ~ "oe i n l e d ~lIlir.el1 (CI.A), 't'lop.niud "y l"r IIwnnelnhal anrl­
""Iy ""CA·'152." C:I A i. n 111 ajo 1 '1' ,,-11 IiR~".1 ,,, F.sclrnih. ~llll ill

el",,,,;.. innnll1m:l,ioll CI.A. T ....11 i"/illl:"e< orr do,e1y aHhcinlec1 l/'

F·,e1,'nlll' IIEV 01' d.r 111'1'(" drrmi •.• .. • AI"I\" '10% "f illl'~el'¡de'mnl

~r,,1 I'criv~,(IIb, T (1'11, rxrlC'Hed CI A in no rma] '''"I1~1I vkin, how­
ever , 11.1, nr,r«ion i. 1101 o",elv,." :1\ ~,"n. di,,~nl f,om ctltallr"ll,
veHrl., SIlr.r.C"lillr. I"r p~rtidl'~tloll ,,1 ,,,I.('r I'~i" "f ~d"r.jnll llIul­
eCIlIe< ill ,kili IlOl1tillr, of IYIII"hn<'y,e, ....,

TI.r illlll1ll11<' le'I'0Il'C nlll\lIl1<,d :l1:.•ill<l ~ CIIUllrl111S IlIsur. rnke.
11,,. ",''" ,,1' ~ c1e'III~1 inflll,~tr ,,' 1:"'"11I"",n, whit" h~ve ~ rnrricllbr
<O 11 lir,lIInlio 11 , will. el>ll, lyeul".k '1' ,,-11, (CTI.) ","l el> In, I.allg('t­
hnn, crlls ~rr:lnr,rd in r"r 1n:l,,,le "It '1111I111 I"1: Ihe infiltrale, Alld CD'1,
T "r/"e, "r/l, :lnd eri,I.c1inid ~·"II., 1", :H"" IA,.. I"",'y. TI.i.' "'1::1ni7.~­

,ioll ha. 1'('('11 u1"C'tyC'd in "d~ye,I'IYl'e I.Yl'r,.,e"'icivlry (1)TI-I) le'I'0Il.e,
~I"I luhrrl'lrloid'll'l'<' r,'nl1l1l"IJl~'."·" (" :1I1elili,,". I"r differ,.nli:ll ey­
I"kinr 1',,,,111"';"" "y '1' erll, ,ltlt;II!: :111 illlllllllle '1"1'''"'(' pbys :In
ill1l'0":lII' r"le i" '''r."blillr, Il.e 11:11'"" 01' d1<' ,r'ru",e. TIIII<. TI.'
, ..11, ,,',"'1(' 11.·1 ;111,1 lfN·y, ~,"1 il1d,"·" ...·11 IIIrd;:He,1 1"'11111111' le·
'1'0I1S"'. ind"din¡: 1)'1'11 :111<1 III;,crOl'iJ.l¡:c ,"ti"atioll, wiJ(',c:u T"l (clls
'l'l',elr 11.·'1. 11.-';, H.·(, ~11l1 11.-1 O, ~lId ~.,i.<t in :llIlil""ly I'r ...lllcliun
("r 11111110.:11 inlllllllJiry. ".-' TIIl' eyrnkine lIIiliell dr,efllli,",t ,,, .. Iy!'r
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of immune rrspulH". t1IllS II'N-y and 11.-12 drive TIlI. while IL-4 pro­
mo t es a TIl2 respouse.!" Reccnt cvide nce shows rhat innare irnmuniry
mal' eondirion rhe ryp" of acquired imrnune r"spons". whereas acri­
vared macrophages and natural killer (NK) cells secrete 11.-12 rhar primes
Ir:N-y producrion, and lllaH rdls or b:lsorllils secr..re IL-4 . .l1 Besides
rh" local microenviromenr of cyrokine, di" skewing rowards a TIII or
a Th2 r"spons" mal' depend on rhe coucemrarion and rype of anrig"/I
and pOHil>ly 0/1 rlie ryp" of AI'C dl:ll is prc·s"nl.'(,

THE I.EISIIMANIA JNTRlJSJON AND JTS l.OCAl.
IMMlJNE RESPONSE

Dur ing a "Ioud rneal, an ;/lf('(le(1 /'/'/("olol1lilla( sandfly salivares
inro lllr skin uf iis verrebrat .. hosr, i/lucllbling Leislrmnni« in rile epi­
d .. rmis or l!.(, IIpper laycr of rile dermis. Vasudilaror pcpriclcs, such as
maxadilan fUlI/ld in rhe saliva of lile ~andfly Lutzomyia longipalpiJ mal'
propel I'ara~ire proliferarion aml disse minario n by impairing anrigen
presenrarion uf rnaeropllaf,"~ and l.angerhans "ellsY·)? Tite proliferar­
i/lg parasire« mal' cause rircumscr ibed lcs ion s , or disserniuarc ro diual
sk in , 1II11«'(1I1:1I1('01l.S memhrunes or vis«,I:l1 lymphoid organs.

Lrishmnni« p'lIa.sil"s ¡¡rsl arrach lU macrophages or dcr mal Langer­
Ilalu cclls via lile Clhi (eIU) complemenr r('(eplOr (see chaprcr 2).~O

Tllis d e rlllal disrurbnnce cau ....s ¡¡r~l a swifl decrease in La/lf,e rhans
,·.,11 d('/lsity (IInp"blisll('(1 obs..rvatious), and :lfi('r a [ew days a hyperplasia
of .. pid('rmal Lnngerhans (ells."'" Coucomiran rly, 11.-1 a/le! CM-CSf
is pr oduc ed by epidcrm a] ce lls. rhus p,ullloli/lf, langcrhans cclls mi­
grario/l 10 rhe I)"uph no dce (I'iy,. /l. 1)." 11 II is /101 cÍenr whcrher in­
frer e d 1.:1I11:('lh.1IIS «'lis rct ur n lo .".. epidermis a/ld _dl('n mi¡:rale or
dl(,y g<'l i/lfe(I .. .1 in rh ci r way lU 111 .. I)'mpll nudc. 1/1 rhe paracorrical
a!<'a uf 111 e 1)'lIIpll /lO.!<' rhe infecr ..d l.angcrlmus cclls prime naivc T cells
10 I>..corn.. IÚJI""tl1ria.spe,ifl,' T ('lis." H '<;0111(' uf diese mcmory T cells
.spC'Cificall)' ,uig""" 10 111" skin lo iniriatc rlrc inflammarory response
agai/lsl dl<' P:lLISil(,. 1/1 ad.!irio/l. I.:I/lg('rlla/ls ("lis i/l lhe Iyrnpll /lode
mal' :l1~0 a(l ;1.S :l r"srrvuir of 111" p:lr:lSileS i/lvolved in sll.sl:li/led slimu­
b,ion uf T ,'ell a/ld imlllll/lologieal lIl('mur)'H .

Th(' memory T eells ILIV"I lo til" skin ::allll "xrr~v~sal(' lltrollglt lhe
dermal /,('rivascular unil. wh"re il~ "'Hlolhcli~1 ('dls <'X!'reH E-scleelin.
veA M -1 ~nd ICAM·I (unpuhli~t.ed uhservalion~). FlIrrllerrllOre. rhe
~<'''''Il dCl"clion of rlt<' sol"hl" fOIIll.S 01' lhe.s" mol('clll,,~ rcv"al"d I"IV
I"vels fOl ~E-~"I,,(rin. nOlmal kv<''' fi" .VCAM·I. allll incr<'a~ed I"vd~

01' ,leAM I in p.Hienls wilh locali/".! (uuneou.s l"i~IHllaniasi.s (I.el.)."
Af'rrr "xlL,va<:Hion. T ("lis 111igr:1I(. lo rll(' "pid<'lmi~ ;Hul i'lleran wilh
rI,,, k<'Lllinol)'ll'l "nd " felV a,,;,'al('(1 I anl:(',han~ «·lIs lo ,,,('eiv(' pro!,,,!

,,~ ti., (1111 U/'/Io<,h' p.I,:",) (V("II'" U) '/U' """1111/(' I('c,¡t0"o;r o( ('(I'(t"I'()II~ /(';.-.1"".1";,1.";-:'.
/ e - 1.1/)R(·(".I"~ e (''', KC - k.".1I1mx yll'. AAf - .1ttl.l<lil{o'("(. l' - r:.-11Il"/(1y 1J'{l/)()t;("j(, NK ~ ()
N.•fll' ••, kitl," ( ,,11. f\ "1'" n',H loph.I'~('. 1- 11)'111/.11( H.. )'tt'
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and ~nlial accellory .igrials. T cells rhen rerurn lO rhe dermis 10

mold • granulom. infihrale againll rhe parasires, where lnfecred rnac­
rophap. proce.. and present úilh"'lInill anligrns ro T cells foslering
don" proliferarlon. Albril mote ¡nfihrallng cells are memory T cells,
only a few are euraneous-speciflc ClJ\t T cells, luggelling rhar orher
Iymphocytn probably primed to croSl.re:!cting anligens may be seque.­
rered to rhe inflammalory area (unpuhlished dala).

THE EPJDERMAL INVOLVEMENT IN CUTANEOUS
LErSHMANJASIS

Defecrs in rhe signaling properries of rhe epidermis can resulr in
chr acnrralion of immunopathology in the rhree clinical forms of
American curaneous leishmaniasis (ACr.).

The epidermis of parienrs wirh Ler. conrsins many componenls
as.oci.led with active inflammation.46 TheJe involve appropriare num­
bers or CD 1:1+ and CD83 t Langerhans cell•• a marked expression of
MHC clau " by kerarinocyre•• and ICAM-I t kerarinocyres dllUib­
ured In parches (Table 8.1). Furrhermore, mRNA lranscripu for IFN-y,
II.-IP, TNF'lI, TNF.p and II.·H (bur nor IL-tí) can be derecred in
LC\. epiderrnal shéeu luinll rhe reverse rranscriprase-polymerase ehain
reacrion (HT-I'CHl 47 I\.·tí. however, can he "crened in tlre enrirc LCL
les ion luinll rhe sa me proeedllre. 4' In cour rasr , diffuse curaneous
leislrmaniasi« (DeL) epidermi~ has (ew en la. alld CDll). Langer­
hans cells, lO" and rhe kerarinocytcs fail ro nl'reS1 MHC class \1 or
ICAM·1. ,. neL epiderm i~ also lacks 11.·6, anrl ooly a [cw parients
exprcSJ mHNAs for 11.-1 P and TNF·n," indicating a Ilfmihlc failllre
al t he level of rnouok ine product ion hy ',h(' APC. l'l<l~cd, vhe lack o(
II.-tí may he die rcsulr of rhe pOOl nl'ression .. f IL-IP and TNF'lI, as
ehese l'yrokiocs are necessary 1<I iodolc 11.·(, "",duciion'" Similarly,
rhe pr('<eo<e of IFNy in lhe /leL '('<illm /Ilay cnlllrihllle 10 rhe lack
n( In('''~~e (nr JI. I fl iu rhese par ienrs, ~illcc IFNcy is knnwn ro
dllwnrel:lIl:tr(' IL-I I'ro<lu<lioll." The mO'1 oUlsralldillg f(,'llllf(, of mu­
r ocurancous lei .• hmallia<i. (Mel.) lcs ious i< rhe all~cllec 111' (;/))". an.!
CDRJ. LlIlgrrhnns (ell. [n rhe m urosa] epirl,c1illm ...·'I 'Lhis may re­
net'r rhe <el,·( rive mil:r,lrioll IIf allligcn'l'rimrd I.allp,nhan< crlls (rom'
rhe' epithcli"lll In rq;ion:ll IYlllph IIndc<. or Illny be ,h(' resull of a
dir('cl cytt>lyric e(feel nf lh(' pnra'Ílc: On lh('<C' cclls durilly, rIle pro­
IOllgcd c<uu<e o( MC!.. In Me!. <pidcrrnis, horll MIIC da~. JI an.!
ICAM-I :trC' ullirnrlllly ('xpr~s<~<1. ('onllrmilly. rhe hYl'cl<ell.irivil)' ""re
"'Soc·jale.! \Virl, rI,i. c1inical fmm.

TIIE DERMAL IMMlJNE RESPONSE IN ClJTANEOl1S
LEISHMANIASIS

.,.h(' J.(:1. l:ranllloo':I .I",w< :r "rnlnmil""<T of Th I e)'rokin<:<."'·"
\Virl, :r CIH/CIlR rario wirhill rhe 1I0rlllal !:rllge. 1""")' CD2S. alld
(TlH 1, ;Ir ,i\'.lI"<! T (cll •. ah"'I<""" lIIell'or)' T , ..11<. ;11111 "';lIIY yr. T ("..Ik
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There la high expression also of leukocyre funcrion-associared anrigen
1 (LFA-I. CO lla/CO 18) and LFA-2 (CD2) also expressed by mernory
T cells [Table 8.1).49 This cellular organization reflecta rhe efrector
mechanisms associnred wirh I.CI.. which include macrophage activa­
rion and Iysís of rhe infecred cells, Addirionally, LCL lesions show
deposiu of IgG2 and IgG3. which are induced by Th I cyrokines, in
rhe uppcr dermis near rhe basemenr mernbrane (Table 8.!).H

The presence o( parasires in the skin induces rhe local producrion
of IFN-y wirhin LCL lesione. This, and orher cyrokines such as TNFp.
could lesd [O rhe inducrion of kerarinocyre expression of ICAM-! and
MHC class 11. promoring rhe migrarion of epiderrnorropic T cells.
Langerhans cells are porelll srimularors o( Ltishmdni/f-spccific T cells"
and can rhus promole an efreClive TIr I response against rhe parasire,
Once rhe parasire is elirninared, or masked from recognirion by rhe
han immune sysrem, rhe epidermal accessory signals are downregulared.
This process causes infihr:aling cells ro rerurn ro circul:arion or die by
apoprosis, índllcing healing o( rhe curaneous immunoparhology rhat

T.ble 8.1. lp.vels 01 t'ple/t'rm~1 c:ells" Inliltrating ~lIs and Immunoglobulln
kotype e/epos;ts In leslons 01e/ilkrent lorms 01 cvtanfflUS lelshman;asis'

LCL DCL MCL

1I
11
A
1.

/1
l
NO
1
1
NI)

H

I
l.
I
t.
I
It
l

11 1
N 1.
11 I
N 1.

N

lt
11
11
11
I
11--_..-._------------

Epldprm~1u>/"
/11 A DR. kprallnoryll'~

'CAM·l ~ kl'l.1,lnoryl.,s
el>h. l.'nll.'rhan~ rd'~

(:~~:1.'_.1,-,,!,~~h.,,,~ ~I'I!~__

Inlillr.1l1nll .dh
CO-4¡CDIl
CD2S
C02
eDl\l
ylI
<:0.10
ml'lllmy¡n.1ivl'- .
Immunfllllc,hulin i~(l'YP<' 11I·"o<i'~ in uppe-r d"rnli~
IIIG I 1. It 1.
'lIe2 11 1 H
IRe.1 11 1 11
IIlG1 I . It I

~'!!....._.__._ .._ _. __._.. _. .. _. _.'_' o _.1_ .__'!...- __l ~

Ahh,t-vl;"hun: tCI. IrK.l1iI.NI t ul'Ulrnu~ l4+dllUiU11.uj\; 1)(°1. diffu\(' f I.Mn('()us 1C'I!lihmi\nl,,~i(; r
M<':l. mu( oClll.1n("ou"" 1."'""hm.1nl.,,,,,I,,,,; N. 110rm.,I; 1\, .lh".'nl; r 1. hiJth; L, low; Nn, 1101 (JC'Ip.,mim·<I
• n,1M ~u"un;nirN'1 from Rr'" 1.017. 44) , r;1, ~-t
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h.. caused leslon. In Iacr, trcattnenr of Lú¡/'man;4-infeeled rnice wirh
u.Ittaviolet Iighl, ~pcclrurn B (UVn) alleviares rhe derrnarologlcal rnani­
fdtllrion. wirhout rcducing rhe puasite load." Furthermore. t¡'~ role
oE lymphocYles in immun01'31ho[ogy has recenrly been sllOwn in T cel]
llldéinll SCID m ice, which manifesred rhe ch ara ct er is t ic ulcer of
leishmani:asis Joldy afler Iransfrrring CD4t T eellsY

The DCL ¡tr:lllulollla shows a predom iuant Th2-rncdialcd response,
with many CDJO, T cclls, depo!ir, of 1&(; 1, IgG4 ,nd 'gE toward
rhe bas'ment mernbrane, unusually high nurubers of naive T cells and
no particular mlcroanarornic arrangcmcnt (Tab!e 8. t). C030, I rnem­
ber of rhe TNF/nerve gro'Yrh factor (NGF) rcceplOr superfarnily, is
pl'tfert'nrially expressed by T edls t har produce Th2 eYlokinesY

The disp:trlty in rhe 'cvds of el) l a :tnd CDll3 berween LCl. and
Del le~ioru may be rclalr.d lo cell lrig¡;ering, since COA] expresslon
ha. been associated wirh anrigen presenrario n :II1J the edlular interne­
tlons lhal foJlow lyrnphocyre aerivalÍon,lR Indeed, the CD83 rnolecule
may dblingulsh a subset of pr imcd CDlat Lanr.erhans cells that are
responsible fOl presC'ntin~ anli¡;en lo memory T cells. Thus, l.CL le­
sions P'''SC''s fIIRny "ca«llry .<ign"l.< ""ces""y lo prolllole an dTeelive
immuue resl;nn.<e ag,IiIlSl ehe l.eislnnnnia parnsire, wlierens DCl. le­
sions m~lIifeu ~I\ impaired cpidcrrnal Iuncrion.

Cert:lin risk f¡¡ceors lII;ly makc intiividllah susceprible to oct, such
;lS rhe geueric background of t lic ho sr," specics of rhe parasile(.o and
sen.irivily ro UV13.r" In t his situ.u ion, t hc para,<ile evades lhe imruune
response of rlie hosr , :lnd rlrc cytokiues proclucerl cnnnor acrivare rhe
keratinocyre lO ex('re« ICAM·I aru] Ml lC class 11. In addirioll, unger­
hans cells are dimill!.bed ci rlrer hy :1 di,en efle' I.of tlic parasiles,H or
by a lack of epidC'.m,,1 p'imillg. '1hcsc eYClH< 11';111 rl> t he gCllesis of a
Thl rcspou se, cre;";lIl'o.1 \1;\[,' uf l',ogrC'<.,i\'c 1"""'itC'·'pecjfk IIIHe"P<Il\;
siveness. wit h a ClIlancolI' paral}'<;s of T cell"

ThC' M<:r. ~ralllllom:l ,how< a mixture of Th 1 alld Th2 cyrokinc
patterns, characrerized by an :lIHlndancc of I/'N-y, IJ.-2, IL-4, IL-5
snd 11.·10..··" In a<ldirion, dle: MCL grallllloma ,hows 3 high CD4/C08
ratio, whieh is dislillgllishet! by lhe marked aceumul'lion of ~D4+
T cells in lhe I<'sions ¡¡nd low IIlllnbe" in peripbnal blood'l.f.' (!evels
of OlhC'r T eell subscls are showlI ill Tahle 8.1).

Ml1co,:t1 involvemenl ari,es in individual.< many yea,s afrer lhe
primary eUlanC'ous lesion, li:lv~ IlCC'1I cured. In fael, ir i, ('osslb!e l"ae
indlviduals willl no ap['arcnr ,kin lnions rem,in crypliolly infeCleJ
Wilh !.. (Vi,/llIt;,r) brnú!;'I/f;J, "'" (lId)' 'e'coglli/C'd "."",,;\,(' a~elll of
Met. The p:lra,ire :IIHl/or illllll"noln(~ical lllclllory may he aelivared
by reinfC'elio", iIlIlUIIII05l1l'llI<'<,ioll o, r':tllma (lhe sO·I:lII<'d Koebner
phenomenon ill wllieh orannl.leiud IIl1involvC'd ,kin d<'velo['s disea,e),
causing a dllollie immunC' re'I'0"''' wirh a'sociared mueosal dalll:lge.
Anolher f"'elor lhal allay he illvolvC'd i, lbe v:lsodilaior peplidc
maxadilan,"'· whit:h m'IY inhibil IFNy :lcrivhy :llld :lllligen presenta-
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rion by m:zerophages.)II Thus, in a given endernic area, recurring sandAy
bires miay contribute to rhe hyperacrive sra re of MCL lesions.

In MCL lesions, acrivarion of rhe disease may be associared wirh
rhe hyperproducrion of kerarinocyte-derived monokines, such as IL-I
and TNFa. These eytokines can upregulare rhe expression of rCAM-!
:znd MHC cbss " on elldolhelial cells and ketatinocyres, and iniriate
T-eell tr:lffic wirhour eoncomiranr anrigen presenrario n, The [ack of
epirhelill! 1.11ngt'rb2ns eells may cause insufficienr or inadequare signlll
rransauelion ro accornplish rhe efTecror phase of the immune response,
Furrher release of monokines by rhe kerarinocyres eould promole :1

perslsrenr proinflarnrnarory srate, wilh assoclared rissue damage,

CONCLUSIONS AND OUTlOOK
The ourcome of curaneous leishruanias is is decided by early irn­

munologieal eve nt s oceurring in the skin and draining Iymph nodes,
We propMe the follnwing model of evenrs in curaneous leishrnaniasis,
depicrea in Figure 8.1.

Opon the sanclny inocubrion of l.~hhl11l1nil1 parasites inro rhe der­
mis, macrophages mar lake up rhe parasires and pass rhem ro sorne
Langerhal1s cells (L(:) rhar t he n migrale in greal numbers ro the epi­
dermis. Alternalively, rhc meclrnnical disrurbance caused by the insecr
proboscis may induce rh e p ro duct io n of IL-l and GM-CSf by
keralinocyres, altr"clin¡; derrnally-infecrcd Langerhans cells lo rhe epi­
dermis. These rno nok ines may alrer rhe regulatory role of extracellular
malrix cornponenrs in conrro!ling Langerhans ce]l rnigrarion. MoS! of
rhese acrivared Langerhnns cells will rapidly rravel ro rhe paracorrical
arca of rhe draining IYlllph nodes ro srarr rhe immunosrimularory phase
of imrnune response by sensirizinf'; naive T cells inro memory T cells.
Concomirantlj . afler rhe enuy of rhe parasites rhe perivascular unir is
acrivated allowing rhe infus ion of leukocyres inro tite skln. The
extravasarion of cells lhrough rhe unít compela rhe sequenrial lnterac­
rions of [eukocyres wirh endothellal cdls under che direction of an
adheslon cascade rltar "Iso involves ehemokine secreted by kerarinocyres
(KC). Moreover, rhe epidermis guitft"s rhe specific homing and inOall1­
malory confine of lh.. T cells lhar ar~ speciflc for Lálhmania. Acees­
sory $ignak such as the eXl'ression of ICAM-I and MHC dass 11,
and lite seeretioll (lf cyrokirics, direcl lhe effeelor llhase of lhe im­
mune rcspnrl<e Ih:H will take rhe fMm of a granuloma inflltrale. fail­
IIres al lhis Icvc·1 \ViII cOlme an il1lpaired imlllunc respouse lhar is nol
only unahk lO e1iminate d\(: parasitt', hut whieh can also resu!l in
liHue ,lallla¡:e. Incked, " dc(eel ar lhe level (lf acccssory signals in DCL
lesions ll1ay aCtlHlIll for the sc\ecliv" ""cr~y thal .ís observed in rhcs{:
patiellls. "'''e JJ1acrnphag'e deme DeL gr:llluloma, whieh conrains ll1any
naive "nd CDJO t T cells, may rcsull from dr.fecrive signaling hy rhe
epidermis and (he sdecrive migralion "f naive and Th2 cells. Slmi­
lady. defeni,'c sign;,)¡,,!, ar rhe el'ithclial kv,,1 may accounr for lhe
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chttinlc: tJrohaflammatory .tale Ih.al UU.SeI liasue damage in M~L., h is
important to note thal ahhough moal IYnlphOC)'te. conforming the LcL
ptnwoma are metnory T cell•• ooly a 101111 percenrsge are cutaneous­
apedAc CLA I T eell•. These CLAt T cells mlY be Ihe {jrst Iympho­
eytet lo migrale inlo rhe dermis snd initiate rhe granulorna forma­
rion. whlch will beIater accompllslJed by cross reacring mernory T cells
and other eell groupl. 'I'he cellular componente of in liare [rnmunity
(nalur.1 killrr eells, NK¡ mlcroplJlI¡es. Mt¡ masr cells) mllY condlrlon
Ihe cytokine milieu, and Iherefore Ihe rypc of imrnune response..

le 'NOuld beof inleresr ro direcr fUlure srudies roward rhe analysil
of speeific f.clolS rhat may afTect rhe curaneous immune responsejn
Idshm:anialis. sueh :as cyrokine microenviromenr, expression of cyro­
kine recepeors IInd role of theextracellular matrix.
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