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EXPERIMENTAL CUTANEOUS LEISHMANIASIS

I[I — The pathology of leishmaniasis by Leishmania mexicana

Eridan CouTiNmHO-ABATH (1) and Marcello de Vasconcellos CoeLHO (2)

SUMMARY

The pathology of Leishmania mexicana, the causative agent of “chiclero’s
ulcera”, has been studied on albino mice and golden hamsters. «

The lesion caused by L. mexicana had tumor-like or nodular appearance,-
either ulcerated or not, and, on section, the tissues had lard-like aspect.

Metastases were produced in the ear, scrotum, snout and feet and, in isix
hamsters, the strain underwent visceralization. Hepato-splenomegaly was present
in about 90 per cent of the animals.

Micrescopically, the main lesion in the dermal and subcutaneous layers, showed:
a) either the compact type of lesion, with large-sized histiocytes, a sole intracyto- -
plasmic vacuole and leishmaniae grouped in a garland-like fashion; b) or the
loose type of lesion, with variable degree of interstitial oedema, small-sized multi-
vacuolated histiocytes (foam cells), rupture and fragmentation of the reticulum, a
smaller number c¢f leishmaniae ‘than in the former type.

Those lesions were accompanied by an infilirate of lymphocytes and plasma
cells with a tendency to concentrate around blood vessels and nerves. Foci of
purulent necrosis were very frequent and sometimes coalesced, the pus being then
eliminated through the epidermis.

The occurrence of hyperplasia and parasitism of the endothelial cells of blood
vessels, especially of the capillaries and venules, was frequent and, then, an histo-
logical picture of obstructive or semi-obstructive leishmaniotic phlebitis was disclosed.
Intravascular micropolyps, formed by collections of parasitized macrophages on
the valves of dilated lymph vessels, were also found.

Nedular feci of histiocytosis were found in both the liver and the spieen. Amyloid
degeneration of the liver, spleen and kidneys was observed from the 86th to the
580Cth day of infection.

Atrophy of the lymphoid follicles of the spleen was detected in 76.4 per ceut
of hamsters and 60 per cent of mice.

Parasitism of the bone marrow was detected not only at the site of inoculation
but also in metastatic foci.

In mice and hamsters, the cutanecus lesion caused by Leishmania mexicana
proved to be histologically different from the lesion caused by Leishmania tropica.
In the latter case the cellular arrangement was more compact and showed a pre-
dominance of groups of epithelioid cells (parasitized or not) with tuberculoid-like
granulomata and, sometimes, giant cells. - This picture has never been observed -
in animals infected with L. mexicana and sacrificed after the same length of
infection.

(1-2)
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INTRODUCTION

Braci ¢ ™ %, in México, called attention to
a form of cuianeous leishmaniasis locally
known as ‘“‘ulcera de los chicleros” which
had already been previously described by
SemeLiN. The disease was later on found
in Guatemala and British Honduras ' and
clinically characterized by ectimatoid lesions
(chiefly located on the ear ® 7% % % 20)  chro-
nic course, tendency to ulceration and sel-
dom infecting the mucosae.

Considered at first as a sub-species (L.
tropica mexicana ™ ** ) this leishmania
was recently classified as Leishmania mexi-
cana % %% 21 owing lo its clinical and epi-
demiological features. Recent observations
by Abier ! show that L. brazilicnsis, L. tro-
pica and L. mexicane are antigenically dif-
ferent, which further justifies the individual-
ization of L. mexicana.

Proceeding with our studies on experi-
mental leishmaniasis, the present paper deals
with ‘the histopathology of L. mexicana in
mice and hamsters with an aim to find out
whether pathological changes determined by
Leishmania in laboratory animals can con-
tribute to distinguish between Leishmania
species.

MATERIAL AND METHODS.

There have been used fifty-five albino
mice (Mus musculus) and thirty-four hams-
ters (Cricetus auratus) of both sexes. Thir-
teen out of the thirty-four hamsters were re-
infected with the same or different species
of Leishmania. The mice were subcutaneous-
ly infected, at the age of two months (18-20
g), with L. mexicana from lesions of mice
or hamsters. This strain was isolated from
a human case of “ulcera de los chicleros”
in British Honduras and has been kept in
the laboratory for three years, either in
culture or in hamsters and albino mice,
through succeeding subinoculations.

The animals were inoculated in the snout,
base of tail, scrotum or peritoneum and ob-
served for 80 to 580 days.

For comparative studies, 11 hamsters were
inoculated (in the snout, serotum and peri-
toneum) with a strain of L. tropice from
Israel and killed 6 months after inoculation,
when the cutaneous lesions was quite visible.
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Then, they were fixed in Bouin’s fluid,
embedded in paraffin and stained with hae-
matoxylin-eosin, Mayer’s haemalumen, Mal-
lory-Russel’s trichome, Benhold’s stain, P.A.S.,
Giemsa, Mallory’s phosphotungstic acid hae-
matoxylin, Verhoeff-van Gieson and Perdrau’s
silver impregnation.

Sections (10-15 p thick) were cut off in
the freezing microtome and stained with Su-
dan III for fat.

Decalcification of bones was performed in
alcohol at 709 with nitric acid at 5% for
7 to 10 days.

RESULTS
I — Gross pathology

Animals inoculated in the snout (65)
showed a tumoral or nodule-tumoral lesion,
ulcerated or not, covered with a crust (Fig.
1A). In 27 animals inoculated with L. me-
xicana, the skin lesion was quite inconspicu-
ous when located at the scrotum, perineum
or at the base of the tail but, at the snout,
it was quite visible and gave the local tis-
sues a lard-like appearance and consistency.

Scrotum lesions usually showed heavy oe-
dematous interstitial infiliration and the or-
gan attained giant size.

Skin lesions did not ulcerate until about
three months after infection,

In some hamsters inoculated by either sub-
cutaneous or intraperitoneal routes there ap-
peared a cendition of generalized oedema
and the animals died from 8 to 16 weeks
later.

II — Metastases

In 4 mice and 12 hamsters the primary
lesion gave origin to metastatic {oci and pa-
rasites were detected in the liver, spleen, ear
(inoculation in the snout), scrotum (intra-
peritoneal inoculation), and feet.

Involvement of the skull bones close to the
primary lesion (snout) was not evident and
the viscera seemed normal except for the he-
pato-splenomegaly present in about 90 per
cent of the animals,

IIT — Microscopic pathology

1) Skin — The skin covering the primary
lesion at the site of inoculation showed squa-
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mous epithelium slightly cornfied that was
cither normal or atrophic, sometimes with
areas of acanthosie. In some ecases there
could be seen extensive ulreration (protecied
with a erust) extending down 1o the derma,

mexicane. Ree, Inst. Med, trop, 8o Paulo 7:145-

The main lesion. located in the derma or
in the subcutaneous layer. was a diffluse mas
sive infiltrate of large univacuolated histin
cyles parasilized hjr' numerons  leishmaniae,
Those cells, pressed wgether, save the lesion

Flg. 1 — A) Lesion on the snoutl of a hamster, & monthg after infectlon with Feosho oo i
mexicana. B) *Compact™ type of leslon iskin of the snout) with big-gized histiocytes
with o sole Intracyloplasmic vacuole contalning lelshmaniae in 4 “garland” faghion (1LE.
1% ), ) “Loose” type of leslon (8kin of the serotum), with marked interstltlal ocedema-
toug Inflitration and foam-cells containing leishmaniae (H.E. 160x ). D) Extensive necrosis
in the derma, the pus being eliminated through the epidermls (H.E. 16x ). E) Obstrurtive

endophlebitis caused by Leishmonio mericanda.

Hundreds of parasiles are present in the

e¥toplasm of the endothelial cells (HUE, 82X ). Fi) “Colonlzation™ of parasitized macro-
phages on the valves of a lymph vessel (HLE. 40X ), G The zame hlstological pleturs
under higher magnifieation (HE, 160 §.
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Fig, 2 .
hametor (FLE, 40 ).

Ay Madules of histloeytosis seatlered In the llver parenchyma in
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a4 "wiscerallzed”
Bl Marked depositlon ol amylold substance wilh atrophy of  the

hepatic cords; inflaimmatory infiltration of a portal space (HE. QX ),
lokdosis of the spleen, leading o atrophy of the Malpighian follicies

Cy Dilffuse amy-
(HLE. 10%:). DB}
Nodules of histlocylogls (reticular hyperplasia) in the spleen of a “visceralized” hamster

(H.E. 40x ). Ey Migration of parasitized macrophages from the granulomatous lesion on

the snout into the bone marrow, after foeal destruction of the skull bone by the growing

“tumor” (H.E. 40X ). F) Parasitived macrophages in the bone marrow of a skull bone
of a mouse (H.E, 205 ).

a comparl look (Fig, TB1. In several ani-
malz, however, the skin lesion showed a loose
aspect  and  the  histiocyles  were  smaller,
foamy, and seemed to be “floating™ within
the intensive interstitial oedematous infiltra-
tion (Fig. 1C). In this instance the para-
sites were less numerous than in the preced-
ing lype.,

In either of the two types of cutaneous
lesion, the histological piclure was an inlil-
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trate of lymphoeyles, plasma cells and a Tew
polymorphonuclear  cells.  generally  located
around small blood vessels and nerves,

No PAS-positive substance could be  de-
tected  within those large-vacuslated  histio-
cytes and fmll',c' a few [at tlfﬂ]]l{‘l!‘ were ob-
served alter slaining,

The fragmentation of the reticulin [rame.
work was constant in all animals with the
“loose type™ of skin lesion,
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In one vase parasitized  chromatophores
were seen by the side of leishrmaniae within
the eytoplazm of histioevies and [l cells o
the corinm of a serolum with melastatic b
sion,

merivare.  Rev. Tosteo Med. frop, 8o Powlo 9:145-

Parasilic granuloma sometimes grow deep,
there remaining o =mall band of superficial
derma al the basis of the epidermal append-
ages, Unly when the lesion beeomes extensive
and destroys the superlicial derma does the

Flg. 3 — A) A parasitlzed macrophage being ellminated through the respiratory eplthe-
lurm (M 205% ), By Several parasitized macrophages in the interstitlum of the epldi-
dymis (1LE, 160x1. ) Parasitized histiocytes In the famine proprioe of the rectal mucosa
(ELLE. 160% b, 1) Amyloidosis of the Malpighlan glomerulli, in the kidney {(PAS 40% ).
L) Microgeopic appearance of the skin lesion in hamsters infected with Leisfinanie fropicn
(HLE. 40 ). F) The same picture under higher magnification, showing epithelioid cells

in a luberculoid-like

arrangement (FLE. 40X ),
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involvement of the cutaneous appendages be-
come apparent and, then, the granuloma ap-
pears limited by the covering epithelium.
In a few cases, wandering parasitized histio-
cytes were detected within the Malpighian
layer, in the spaces resulting from a local
spongiosis.

Micro-abscesses were frequently seen within
the granuloma, especially in arsas of heavier
‘parasitic concentration. They sometimes coa-
Jesced and gave rise to extensive areas of
purulent necrosis, the pus being eliminated
through the epidermis (Fig. 1D). In the
neighbourhood of those necrotic foci there
could be found histiocytic' cells containing
Sudan IIT positive material, probably result-
ing from tissue breakdown.

Sometimes the inflammation spread out 1o
the underlying muscles and then, diffuse in-
terstitial myositis with parasitized histiocytes
could be observed. . The muscle fibre, how-
ever, did not keep its integrity when sur-
rounded by heavily parasitized granulomatous
tissue; in this case it was destroyed by
mechanical compression but underwent sub-
sequent regeneration. Pseudo-aspects of local
destruction of the sarcolemman sheath by
_compression of parasitized histiocytes were
seldom observed.

The small and medium-sized blood vessels
often showed endothelial hyperplasia and
then numercus leishmaniae were seen within
those cells. Histological pictures of obstructive
or semi-obstructive phlebitis (caused by the
parasitism and reactional hyperplasia of the
vascular endothelium) in the vessels within
the granulomatous lesion were very frequent-
Iy seen (Fig. 1E).

There could also be observed emboly - of
parasitized histiocytes and dilatation (or even
colonization) of the valves in superficial
lymph vessels with macrophages phagocytiz-
ing leishmaniae, which simulated parasitic
micropolyps in the vascular lumen (Fig. 1F
and 1G). Periarteritis was present in only
a few cases.

As the lesion became chronic, there could
be noticed very marked local fibroelastic
activity with the formation of collagen fibres
and fibrotic areas that gradually replaced
the primary lesion.

2)  Scrotum — The primary lesion in the
scrotal sack generally reproduced the same
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histological features of the skin elsewhere,
but it often disclosed the “loose type” of le-
sion, with intense oedematous interstitial in-
filtration. The inflammatory process spreads
deep to the cremaster. Sometimes the tunica
vaginalis showed fibrous thickening and was
infiltrated with parasitized histiocytes. The
normal histological pattern of the testis was
always preserved.

In a few cases, there occurred involvement
of the epidimys, and histiocytes phagocytiz-
ing leishmaniae were seen in the interstitium
(Fig. 3B).

Necrosis and infiltration with round cells
were also present in the histological picture,
although these aspects were then less cons-
picuous than in the skin of the snout.

3) Liver — In the liver of 52 (out of
89) animals (52.7 per cent of mice and
70.5 per cent of hamsters), were found no-
dules consisting of histiocytes and round
cells without parasites. In 6 hamsters in-
fected by intraperitoneal and/or subcutane-
ous route, the histiocytic granulomas showed
tiny leishmaniae, very similar to L. donovani
bodies (Fig. 1E). Besides the portal infil-
tration by polymorphonuclear cells, lympho-
cytes and plasmocytes there could also be
observed amyloidosis in 32.7 per cent of
mice and 23.5 per cent of hamsters. Ex-
tensive deposition of amyloid substance on
the walls of sinusoids and blood vessels, with
resulting partial atrophy of the hepatic cords,
was sometimes evident (Fig. 2B). In a few
cases, megakaryocytes were found within the
sinusoids and small foci of necrosis were
then also present in the liver parenchyma.

4) Spleen — The involvement of the
spleen was indicated by the atrophy of the
lymphatic follicles, which were but poorly
delimited from the surrounding tissues. Some-
times diffuse lymphatic hyperplasia of the
red pulp, with marked blurring of the lym-
phatic follicles, was evident. Amyloidosis,
which occurred in 34.5 pér cent of mice
and 29.4 per cent of hamsters, began as
small deposits of amyloid substance on the
walls of the splenic sinuses around the Mal-
pighian corpuscles and rapidly progressed
to massive diffuse deposition, when only some
remnants of submerges lymphoid tissue could

still be identified (Fig. 2C).
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Besides congestion and infiltration by poly- 10) Pancreas — Rarely showed foci of

morphonuclear and reticular cells, there could
be observed heavily infected histiocytes in
granulomatous formations and/or free ones
within the venous sinuses or beneath the
splenic capsule. The parasites, however, were
very small-sized and poorly stained with the
usual histological basic dyes, despite their
capacity for inducing the formation of several
histiocytic nodules (Fig. 2D) irregularly dis-
tributéed in both the liver and the spleen,
conferring those organs a very peculiar histo-
pathological pattern.

. 5) ‘Bone-marrow — The presence of both
free and phagocitized leishmaniae within ma-
crophages in the bone-marrow was relatively
frequent in mice and in hamsters (Fig. 2E).
The invasion of the bone-marrow took place
not only in the skull bones (in cases of ino-
culation with primary lesion at the snout),
but also in the feet, which frequently occur-
red when the skin lesion was not conspicuous

(Fig. 2F).

6) Intestine — The presence of granulo-
matous lesion with histiocytes phagocytizing
leishmaniae in the lamina propria of the
mucosa and submucosa layers of the large
intestine (rectum) was observed in only two
animals inoculated in the scrotal sack (Fig.
3C). In some animals there was also ob-
served unspecific inflammatory reaction, with
or without amyloid deposition on the con-
nective tissue of the submucosa of the in-
testinal villi.

7) Kidney — The most important histo-
logical lesions were concentrations of round
cells around blood vessels (perivascularitis)
interstitial focal infiltration of lymphoid cells
and deposition of amyloid substance in the
glomerulli and vessels walls (Fig. 3D). Di-
latation of the convoluted tubules containing
hyalin casts was present in some areas.

8) Lung — Most animals (60.6 per cent)
showed pulmonary interstitial infiltration
(pneumonitis) as well as congestive and he-
morrhagic phenomena of secondary impor-
tance.

9) Heart — TFoci of interstitial acute
and chronic myocarditis, focal endocarditis
or. epicarditis and fibrous patches without
leishmanial bodies were seldom found.

inflammatory infiltration with mononuclear
cells.

11) Upper respiratory tract — In cases
of extensive primary lesion in the snout, with
involvement of the bone-marrow of the skull
bones, -there could be observed propagation
of the granulomatous skin lesion. to the epi-
thelium of the upper respiratory tract and,
in some instances, the elimination of para-
sitized macrophages through the mucous
membrane of the nasal cavity (Fig. 3A).

"12) Central nervous system — In only
one animal were two glial nodules seen in
the brain cortex and the pons, close to the
blood vessels, but no parasite was detected
locally or in the neighbourhood.

IV — Histopathology of animals infected
with L. tropica

The main lesion in all animals consisted
of conglomerates of epithelioid cells usually
phagocytizing - leishmaniae present in the
derma and thus tending to form tuberculoid-
like granulomata (Fig. 3E,F). There were
not found large macrophages with a sole va-
cuole containing leishmaniae in a garland-
like fashion nor oedematous inierstitial in-
filtration, characteristic of the pathology of
L. mexicana. '

The granuloma caused by L. tropica some-
times discloses giant cells, which are never
found in the lesion by L. mexicana.

The infiltrate of mononuclear cells around
local vessels occurs in the histological picture
of beth L. mexicana and L. tropica.

DISCUSSION

Although the cutaneous lesions observed
in the present group of animals displayed
the same general aspect of the skin of hu-
mans with “ulcera de los chicleros™ 2% 2,
some features however, are still well worth
discussing.

The lesions seen in both mice and hams-
ters were similar, but they seemed to be
more florid in mice.

The main lesion, consisting of a parasitic
histiocytic granuloma, gave the disease a
very peculiar histological pattern and, in
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massive infections, disclosed a true histio-
cytoma, as previously remarked by Marri-
NEz BAEz & ArLEMAN %%, Acanthosis was not
always present, as referred by LamNson &
STraNGWAYS-DixoN *° and WirLcocks #* with
regard to patients with cutaneous leishma-
niasis. i

The presence of leishmaniae in the epi-
dermis was relatively frequent, which is in
accordance with what has been reported
about biopsies of human and experimental
cases 2% 2', Parasites, probably migrated from
the underlying dermal lesion, were always
located in the cytoplasm of macrophages. In
only one case were parasitized chromatho-
phores seen in the derma of a hamster ino-
culated in the scrotal sack.

There has been noticed that these leish-
maniae have a tendency to be grouped in
a garland-like fashion in the cytoplasm of
histiocytes, as described by other investiga-
tors ** # from. both human and experimental
material; this, however, was not an invari-
able aspect since, in massive infections, the
parasites formed clumps in the center of the
macrophages and, in some instances, were
found free in the interstitium.

No extensive fatty metamorphosis has been
detected in such parasitized histiocytes as
reported by GarNEAM & LEewis 3, but just
a few droplets of sudanophilic material. The
fact of the material used in this experiment
having been kept in 109 neutral formalin
for a certain length of time and of most tis-
sues having been fixed in Bouin’s fluid con-
taining acetic acid, may partially account
for the negative results ®. It seems, however,
that a condition of intracellular vedema (hy-
dropic degeneration) has been somewhat res-
ponsible for that aspect.

The presence of leishmaniae in the bone
marrow, already reported in human Kala-
azar *% %, and in dogs **, as well as in guinea-
pigs infected with L. enriessii®*, was fre-
" quent in hamsters and mice infected with
L. mexicana. There has been detected in-
fection in the marrow of the skull bones
(below the lesion at the snout) and of the
feet, apparently in the absence of a cutaneous
local lesion. In the head, the parasites reached
the bone marrow through the expanding gra-
nulomatous lesion which, causing the focal
destruction of the outer ond inner tables of
the bone, let parasitized cells migrate into
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the marrow. The parasites probably reached
the marrow of the feet through the blood
stream.

The frequency of obstructive or semi-ob-
structive endophlebitis, determined by hy-
perplasia of the lining endothelial cells pha:
gocytizing leishmaniae, as seen in the infected
skin, suggests parasitic hematogenic trans-
portation, according to the findings of Pa-
RAENSE ** on the cutaneous leishmaniasis >f
the guinea-pig. The parasitism of the vas-
cular endothelium was accidentally seen 2 ¢
35 in humans with mucocutaneous leish-
maniasis.

The presence of dilated lymph vessels with
emboly of parasitized macrophages and the
colonization of leishmaniae within macro-
phages on the valves of the lymph vessels
(leading to the formation of intravascular
micropolyps), strongly suggests possible dis-
semination of parasites through the lymph
stream. However, as no histological examina-
tion of the regional lymph nodes has been
performed, we have no grounds for estimat-
ing this possibility.

An interesting aspect deserving discussion

is the presence of leishmaniae in the lamina
proprie of the respiratory portion of the epi-
thelium of the nasal cavity with the elimina-
tion of parasitized macrophages through its
mucous membrane. PARAENSE 3% 3¢ also re-
ferred to the involvement of the mucous mem-
brane of the nose in guinea-pigs infected with
L. enriestii. There has been reported the
presence of leishmaniae in the nasal secre-
tion of visceral leishmaniasis and there has
been considered the possibility of contact
without the interference of any vector 2. ViL-
LELA et al*® reported the presence of leish-
maniae in the apparently normal nasal mu-
cous membrane of patients with cutaneous
leishmaniasis.
. The dissemination of parasites (visceraliza-
tion) in cutaneous leishmaniasis, though not
constant, has already been reported. Kojev-
NIKov et al.*®, NaTTaN-LARRIER & NovEer 3%
%2, and ANSARI * reported this finding in livers
and spleens of albine mice infected with L.
tropica by dermal route. GUIMARAES *" refers
to the visceralization of a strain of L. bra-
ziliensis (isolated from a human case muco-
cutaneous leishmaniasis) in hamsters inocu-
lated by intraperitoneal and/or subcutaneous
route,
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Larysaev & Kuvugova ?? remark that
cutaneous leishmaniasis does nol visceralize
in its normal hosts except when the parasites
are introduced by an unusual route like, for
instance, the peritoneal cavity. Lainson &
STRaNGWAYS-DIxoN * did not notice any vis-
ceral involvement in patients with “ulcera
de los chicleros”. The occurrence of histio-
cytosis nodules in 58.4 per cent of the ani-
mals (including animals without visceraliza-
tion of strain No. 5), the deposition of amy-
loid substance and the portal infiltration were
characteristic features frequently observed in
the liver of mice and hamsters infected with
L. mexicana. The hepatic involvement in
visceral leishmaniasis, as evaluated by liver
function tests * *3, or by histological exami-
nation, has been pointed out by several in-
vestigators 27 %% %, The formation of histio-
cytosis nodules may be an immunoallergic
reaction (of the R.E.S.) determined by the
reabsorption of substances liberated after des-
truction of parasites from the primary cuta-
neous lesion and eventually conveyed by the
blood stream to other departments of the
body. The presence of leishmaniae in the
mentioned nodules would occur only in cases
of massive dissemination of parasites which,
under special but still unknown conditions,
would colonize in the phagocytes of the liver,
spleen and bone marrow, where the R.E.S.
is particularly developed.

. Simijlar -nodules of histiocytosis have also
been described in human cases and in natural
and experimental infection of laboratory ani-
mals with Trypanosoma cruzi 2% 29,

. The histopathological changes found in the
spleen (such as atrophy of the lymphatic
Malpighian follicles, amyloidosis and presence
of histiocytosis nodules containing leishma-
niae) had been previously preported in hu-
man cases of Kala-azar 2% %, Amyloidosis of
the liver, spleen and adrenal glands has also
been detected in the course of experimental
infection of hamsters with L. donovani 2% %
37 but so far no reference has been made
about its occurrence in cutaneous leishma-
niasis.

According to the descriptions by Goon-
winN 2, GELHORN et al.*®, and RITTERsON **
concerning hamsters infected with L. dono-
vani, there had developed generalized oede-
matous infiltration (anasarca) in the final
stages of the infections. Deposition of amy-

loid substance in the glomerulli and infilira-
tion of the kidney’s blood vessels were also
observed. As already suggested by the afore-
mentioned Authors, the oedematous infiltra-
tion might be ascribed to the loss of protein
resulting from the injury of the glomerular
loop. This explanation is acceptable at least
for some of our cases.

The visceralization of L. mexicana did not
seem to be correlated with the length of in-
fection or the inoculation route.

In the “visceralized” animals the parasites
were small-sized and poorly stained with the
usual histological basic dyes and thus could
hardly be visualized in the liver and spleen,
under routine histological stainings. The
best results were obtained after staining the
section with Mayer’s hemalum.

The involvement of the large intestine
(rectum) and of the epididymis seems to
have occurred through the expansion of the
inflammatory process to those structures,
since advanced cutaneous lesion was present
in the scrotal sack of those animals.

Invasion of the cartilage by leishmaniae
was never detected, even in cases of involve-
ment of the marrow of local bones and of
the mucous membrane of the nose.

No correlation was observed between the
occurrence of the cutaneous lesion (either
of the “compact” or “loose” type) and the
type of host (mice or hamster), length of
infection, inoculation route, degree of fibrosis
or occurrence of necrosis.

Visceral amyloidosis took place after 86
to 580 days of infection (chronic phase).

The lesion caused by L. mexicana was
easily differentiated from the one determined
by L. tropica in the skin of experimentaliy
infected animals, In infections with L. tro-
pica, the histological pattern is very peculiar,
consisting of conglomerates of usually para-
sitized epithelioid cells with a tuberculoid-
like appearance. Though giant cells may also
occur, the structure of the lesion is always
very compact, and interstitial oedematous in-
filiration, characteristic of the infection with
L. mexicana (loose type of lesion), is never
observed. Our {indings are not consistent
with those of Lamvson & Srtrancways-Di
XON ?°, concerning human cases, where the
histopathology of the skin lesions was similar
to that described for Oriental sore,
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RESUMO

Leishmaniose cuidnea experimental.
Il — Patologia da leishmaniose pela
Leishmania mexicana

Os AA. estudam a anatomia patolégica
das infeccoes causadas por L. mexicana em
camundongos albinos e hamsters sirios.

A lesdo fundamental, de aspecto tumoral
ou nodular, localizada nos tecidos subcuia-

neos, apresenta-se com dois aspectos funda-

mentais:

1) Lesdo de tipo compacto, com grandes
histiécitos, grande  vaciolo citoplasmatico,
tendo, em sua periferia, leishmanias dispos-
tas em forma de coroa. ,

2) Lesdo de tipo frouxo, apresentando
grau variavel de edema intersticial, histié-
citos pequenos e multivacuolados, ruptura e
fragmentagfo do reticulo e pequena quanti-
dade de parasitas.

As lesBes acima descritas sio acompanha-
das por infiltragio linfoplasmocitaria, de lo-
calizagdo preferencial em tdrno dos vasos
sangiiineos e dos filetes nervosos. Sao fre-
qgilentes os focos de necrose purulenta que
tendem a coalescer quando o pus é elimina-
do para o exterior, através da epiderme.

E, ainda, assinalada a ocorréncia freqiien-
te de. hiperplasia e parasitismo das células
endoteliais de vasos sangiiineos, especialmen-
te de capilares e veias, caracterizando-se his-
tologicamente o quadro de endofiebites leish-
maniéticas, obstrutivas ou semi-obstrutivas.
Foram observadas, ainda, micropolipos intra-
vasculares, formados pela aglutinagfo de ma-
crofagos parasitados nas valvulas de vasos
linfaticos. :

Tanto no figado como no bago foram ob-
servados focos nodulares de histiocitose. De-
generacio amiléide do figado, bago e rins
ocorreu’ em animais sacrificados do 86.° ao
580.° dia apés a inoculagdo.

Em 76,49% dos hamsters e 60,0% dos ca-
mundongos observou-se atrofia dos foliculos
linféides do bago.

A medula 6ssea, tanto nos ossos proximos
a lesdo inicial como nos focos metastasicos,
apresentou-se parasitada em varios animais.
Em ambos os animais, as lesdes cutlneas
causadas por L. mexicana apresentaram ca-
racteristicas que permitem, facilmente, dife-
rencé-los da lesio causada por L. tropica.
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