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IN VIVO LEISHMANICIDAL MECHANISMS IN TEGUMENTARY
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LETSHMANIASIS. ULTRA-STRUCTURAL OBSERVATIONS.
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Activation of macrophages oy T iymphocytes oOr 1ts
products are thought to De The mosSt 1important nost
aeitense mechanism 1n ieishmaniasis. Such observations
nave been predominantiy made using in vitro models,
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witn very Iew in Vivo opservations of Tne
modifications induced py tThe agents or proceaures
useqa. Althoughn tissuliar reactrions are neterogeneous
and aynamic some histopathnologicai crnanges nave peer
correlated tvo Pprognosis 1in human or experimentad
leishmaniasis, comparing susceptibie and resistant
mouse strains. it 1S difficult, nowever, Lo
discriminate ractors 1nvoived 1n resistance 1rom
those merely rerflecting diverse genetic backgrounds
but not implicated in speciric protvection. Sduch
difficulty may be overcome by using the same mouse
strain altering 1its susceptipility to Leisnmanig.
Extremely susceptible BALE/¢ mice may be renderea

partially resistant to L. mexicana amazonensis (Lma)

P ks Sttt & g e g — v mieipy et Ny et | g -t § e gt detigpel] Yol Beral

by intravenous immunizationi. WwWe tooK aavantage ol
this procedure to study the morpnoiogical aspects ana
the Kilnetlcs oI <the tissuiar response O 1mmunlizead
animals TITolilowing Lma infection, comparea to those of
their susceptiple counverpartus.

Immunization consistea of 3 i.v. doses orf 5x107
soiublilized Lma promastigotes at WeeKLyY 1iNntervals,
Mice were 1inrectea in the Ioot-paa wWith oxiU®
nomologous promastligotes one week alter immunizatvloun.
Lesion Iragments at diifferent phases of infection
were submittea to optical ana eliectron mMicroscopy. in

order TO Pperiorm a gquantitative ana quaiitvative
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evailuation oOI cell Types present in the exudate, 1Us
interaction witn parasites ana other cellis, a
dirfferential counting of a 100 to 200 cells per
sampie was maae. The parasites were aiso counted
taking into consideration 1its location and rate of
integritys .

pvuring the Tfirst 24 hours arfter infection no
difrferences were observed betweerr 1immunized or
unimmunizea animais. There was an acute reaction with
dense infiitration of neutrophils, eosinopnils and
severai macropnages. The majority of parasites was
adamaged. These findings suggest that at the beginning
oI infection the response depends on the natural
resistance OoI tne animai, since mice responded
similarly, despite previous immunization.

Between one ana 4 waeeks post-iniection
macropnages containing parasites preaominated in the
lLesions. Amongst tnese cells tnere were severa.
Lymphocytes, eosinopnlils ana neutrophiis. Frequently
a ciose contact between +the pliasma memoranes of
parasitized macrophages anad iymphocytes or
€osS1inopnils were noted. in these situations most or
the parasites exhibitea structurai alterations.
Degeneration, or even 1ysis, of macropnages with
liberation of parasites to the extracellular space

was &also ooserved. The presence of parasite in tne

matrix was assoclated TO accunulation of
granuiocytes. Lesions Irom immunized mice showea &
rew microscopic IOCl oI ribrinoia necrosis.

Difrerences in the numper and integrity of parasitves
petween tThe TwWwo groups increased with evolution of
the dalsease. At the 4th week of inTection 54% of the
macropnages 1n the i1mmunizea group showed signs of
activatrvion against only 174 oI macrophages 1in thne

unimmunlized group.



Mem., Inst. Oswaldo Cruz, Rio de Janeiro, Suppl. | Vol. 83, November, 1988/Page 374

Clear-cuvt difierences belweern immunlizea ana

unimmunlzed anlmals were opserved aiter the ith week

post-infection up to the end oI the period oI study

(13 weekKs post-inrection;. At this time the lesions
of animals infectea without previous immunization
were representea Dy an extensive and aimost
monomorphic infiltration. Vvacuoliated macrophnages

comprised B87% of the celils in the exudate ana bb% or

them

were heaviiy parasitized. More tnan dSUs of the

parasites insiae celiular vacuolies were well

preserved. Lympnocytes represented only 2Z% oi all tne

infiammatory ceils. This monotonous picuure wWas

aiterea by tThe presence oI granuiocytes IIorming

microapscesses aryround a Tew necrotic cells. In the

immunized animalis tne lesions were representea py a

mixed-cell 1nTlammatory infilitration. Most orf the

macrophages exhibited signs of activation. Unly 18%

oI

the cells were parasitized ana the majority ot

parasites was degenerated. Lymphocytes represented

id%

of the cells, and freguently exhibited ciocse

contacts with macrophages. PFoci of granuliomatctous

reaction Tormed by accumuiation or epitheliocia and

muitinucieated giant ceL.is were found 1n smail

clusters surrounaing parasitizea macropnages. ihis

aspect was correiated TOo 1ysis o0I macrophnage and

parasites. Pocai Iribrinoid necrosis was an
outstanding Ieature. Llestructlion 01 parasites was
seen more oIten 1n the extraceilular space than

inside phagocytic celis. in the group O0I immunized

anpimals there was an active Iibrosis with fibroblast

prolireration and coliagen deposition.

ihe results presentea here SNOwW tnat

1mmunilzatction induces guaiivative dirferent tissuliar

response in animals oI the same genetic backgrouna.

T ne

presence oi lymphocytes, granulomatous reactlons,
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ITiDorinolia necrosis and I1lorosls nave opeen correlatea
to celiular immune responses, and protvection against
leisnmania 1n human and experimental ilelsShmanlasisc: .
our ITinaings seem to conTirm that nistological
picture may refiect nost 1immune Sstatus 1n  tnis
disease, and that diverse tissular mechanisms operate
1n susceptipie and reslstant mice.

Uur data suggest tnat the most important host
dpiense mechanism against leishmania is the lysis ol
parasitized macrophages, ana amastigotle destruction
by granuiocytes. A close contact oI iymphocytes,
2051nopnils or epiltheliocid cells was reliated tTo
macrophage lysis. The roie of eosinophilis 1in tne
destruction of parasites and macrophage activation 1S
unknown. Likely, the action of such cells aoes not
depend much on the immune system, as 1t was Simiiar
in immunized anda unimmunized animais. Direct contact
of lymphocytes nave been considered important IOr
macropnage activation4, and it has bpeen recently
shown in vitro that even helper T cells may induce a
cytotoxic errfect in macrophages®. Close contact or
Lymphnocytes ana parasitizeaq macrophages, with
destruction of the latter cell, was also seen by us

in numan ieishmanial infiection. In our modei thers

Was a positive correiation between pumoer or
LympnocytLes in tne iesion ana prouvection, and
parasitizea macrophage rupture was seen more

frequently tnan intracellular paraslte aestruction
inside activated macropnages. REFERENCES:1. BARRAL-
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