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Cellular immune response in popliteal lymph nodes and liver of dogs with visceral
leishmaniasis

Resposta imunoldgica celular em linfonodo popliteo e figado de cdes com leishmaniose visceral

Flaviane Alves de Pinho'", Geérgia Brenda Barros Alves?, Maria do Socorro Pires e Cruz®

Abstract: Canine visceral leishmaniasis (CVL) is a zoonosis caused by Leishmania
(Leishmania) infantum chagasi in the American continent. There are few studies detailing the
immunopathological characteristics in lymph nodes and liver in infected dogs in endemic area from
Teresina city, Piaui State, Brazil. Thus, we have evaluated histopathological changes and the presence
of CD4" and CD8" T cells in popliteal lymph nodes and liver of nine dogs with clinical manifestation
(G1) and seven dogs without clinical manifestation (G2) naturally infected with L. (L.) infantum
chagasi. Histopathological and immunohistochemical analysis were performed on samples liver and
lymph nodes tissues. The important clinical changes were lymphadenopathy (80%) and skin lesions
(70%). Histopathological analysis of the popliteal lymph node revealed higher depletion cell of the
paracortical region. The number of CD4" and CD8" T cells was no significant between the groups but
there was positive correlation between CD4" and CD8" T cells in G1 and G2. In the liver, the
inflammatory infiltrate was focal consisting of mononuclear cell in the periportal and intralobular
regions, in both groups. Inflammatory infiltrate of mononuclear cells showed positive staining for
CD4 and CD8 T cells but there was no significant difference between groups. However, there was a
positive correlation between CD4" and CD8" T cells in the G1. Immunoperoxidase analysis also
revealed more amastigotes and antigen of Leishmania in G1 in liver and lymph nodes than in G2. The
role of CD4" and CD8" T cells seems is not related to the clinical status of dogs with CVL.
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Resumo: Leishmaniose visceral canina (LVC) é uma zoonose causada por Leishmania
(Leishmania) infantum chagasi no continente Americano. Poucos estudos demonstraram as
caracteristicas imunopatolégicas em linfonodo popliteo e figado de cdes infectados em area
endémica de Teresina, Piaui, Brasil. Assim, n6s avaliamos as alteracdes histopatoldgicas e a
presenca de células T CD4" e CD8" em linfonodo popliteo e figado de nove cdes com manifestaces
clinicas (G1) e sete cdes sem manifestacBes clinicas (G2) naturalmente infectados com L. (L.)
infantum chagasi. Fragmentos de linfonodo popliteo e figado foram obtidos para analise
histopatoldgica e imunoistoquimica. As principais manifestacdes clinicas foram linfadenopatia
(80%) e lesbes de pele (70%). Na anélise histopatoldgica do linfonodo foi observada uma deplecéo
de células da regido cortical. Ndo havia diferenca significante entre os grupos entre células T CD4" e
CD8" mas havia uma correlagéo positiva entre essas células em G1 e G2. No figado, o infiltrado
inflamatdrio era focal consistindo de células mononucleares nas regides periportal e intralobular, em
ambos os grupos. O infiltrado inflamatdrio era positivo na imunomarcagdo para células T CD4 e
CD8, mas sem diferenca significante entre os grupos. Entretanto, havia uma correlacdo positiva entre
as células T CD4" e CD8" no G1. Na analise da imunomarcagdo também mostrou mais amastigotas
e antigenos de Leishmania no figado e linfonodo popliteo em G1 em relacdo ao G2. O papel das
células T CD4" e CD8" parece ndo estar relacionada ao estado clinico dos cdes com LVC.
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Introduction

Canine  visceral  leishmaniasis
(CVL) is a systemic and chronic disease
caused by L. (L.) infantum chagasi in the
American continent (Mauricio et al.,
2000). The dog is the most important
reservoir of visceral leishmaniasis (VL) in
urban and periurban environment, because
they have high susceptibility to infection
and high cutaneous parasitism, making
them the main source of infection for
insect vectors (DANTAS-TORRES, 2007).
Thus, the presence of seropositive dogs in
human dwellings is seen as a possible risk
factor for L. (L.) infantum infection
(CUNHA et al., 1995).

The clinic-pathologic spectrum of
CVL is very diverse (CIARAMELLA et
al., 1997; TAFURI et al., 2001). The
histological changes found in skin, lymph
nodes, liver, spleen and bone marrow are
similar to those described in human disease
(KEENAN et al.,, 1984). Although skin
lesions are a characteristic of dogs
(Brachelente et al., 2005), these can be
seen also in man in cases of co-infection
with Leishmania and HIV post-treatment
(FAROOQ et al., 2013).

There are few studies detailing the
histopathologic characteristics in lymph

nodes and liver of the infected dog in

Teresina, (Piaui state, Brazil). These
organs are considered as initial targets and
thus are important for understanding of
immunopathological mechanism of VL
(Alves et al., 2009; Beattie et al., 2010).
The lesions in the liver contributes to
several clinicopathological changes as
hypoalbuminemia, increased levels of
transaminases (ALT, AST) and total
protein (Abranches et al., 1991; Reis et al.,
2006), but rarely causes liver failure
(RALLIS et al., 2005). The interaction
between the Kupffer cells and CD8" T
cells within granulomas has important
implications for the identification of novel
antigens vaccine candidates that may serve
as new model of immuno-therapeutic
intervention (BEAittie et al., 2010).

The early response of popliteal
lymph node is the increase of volume
(Costa et al., 2008; Giunchetti et al., 2008),
with a humoral and cellular response
related to the evolution of the infection
(PINELLI et al., 1994). There are few
studies showing cell profiles in lymph
nodes of dogs with VL, but the main
change immunophenotypic is an increased
in the frequency of T lymphocytes,
particularly CD8", an increased expression
of MCH-I1I and a decrease in the levels of
cells B CD2" (Giunchetti et al., 2008). In
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the CVL is not clear whether T
lymphocytes and their subpopulations have
an important role in modulating the
immune response (MORENO et al., 1999;
MORENO & ALVAR, 2002; MIRANDA
et al., 2007). CD4" T Ilymphocytes in
peripheral blood may be inversely
correlated with disease severity
(MIRANDA et al., 2007). Studies have
shown that macrophages of infected dogs
are deficient in co-stimulatory molecules,
reducing the ability to activate T cells
(PINELLI et al., 1999). It has not been
shown a pattern of response associated
with clinicopathological status among
subpopulations of helper T lymphocytes in
murine, human and/or canine models of
VL. It is known that both Thl and Th2
responses are present in dogs resistant,
sometimes with a predominance of the first
(PINELLI et al, 1994; MAIA &
CAMPINO, 2012).

CD8" T Ilymphocytes play an
essential role in protecting the host because
they can lyse macrophages infected with
Leishmania (Pinelli et al., 1994). But,
studies show that their number both
peripheral blood and lymph nodes may be
increased in susceptible dogs (MORENO
etal., 1999; GIUNCHETTI et al., 2008).

The immunology of VL is closely
related to the modulatory role of host

immune response. Thus, the aim of this

study was correlate the morphological
changes and the presence of CD4" and
CD8" T cells in liver and popliteal lymph
node, with the clinical status of dogs
naturally infected with Leishmania (L.)
infantum chagasi.
Material and Methods
Animals and diagnosis of VL

16 mongrel dogs, males and
females, adults, naturally infected by L.
(L.) infantum chagasi from Teresina, Piaui,
an endemic area in Brazil, kindly provided
by Management Control of Zoonosis —
Fundacdo Municipal de Salde, were
included in this study. The animals were
divided in two groups: group 1 (G1), with
nine animals with  serology and
parasitological positive with  clinical
manifestations of VL, and group 2 (G2)
with  seven animals with positive
parasitological and serological examination
without clinical manifestations of VL. The
diagnosis of VL was confirmed by indirect
immunofluorescence (IFAT), combined
with parasitological examination and/or
culture of sternal bone marrow, spleen and
popliteal lymph node.
Sample and processing of the material

After general anesthesia with
thiopental sodium, the animals were
euthanized with potassium chloride 20%.
Fragments were collected from liver and

popliteal lymph node of 0.5cm thick to
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touch imprint cytology.

Samples were stained with Giemsa
for parasite count in 50 random fields
under the light microscope using oil
immersion at 100X. Others fragments of
tissue were fixed in 10% formalin buffered
with 0.01 M phosphate pH 7.4 and
processed by routine technique and stained
with  hematoxylin-eosin ~ for  light
microscopy and other fragments were
adhered to slides with organosilane for
immunohistochemistry.

The detection of parasite antigens
was performed using mouse polyclonal,
anti-Leishmania amazonensis antibody,
diluted 1:1600 (v/v). CD4" and CD8" T
cells were detected with mouse
monoclonal anti-canine CD4" (VMRD.
Hybridoma DH29A, Lot 1089, Pullman,
USA) and CD8" (VMRD, Inc., hybridoma
CADO46A, Lot 0395-0598, Pullman,
USA) antibodies, diluted 1:800. The
reaction proceeded using the EnVision®
peroxidase system (DAKO Corporation,
Carpinteria, CA, USA, Code 4001 k). The
reaction was developed using 0.06%
hydrogen peroxide and 0.3 mg/ml 3,3'
diaminobenzidine (Sigma Chemical, USA)
in PBS. Counterstaining was performed
using Harry's haematoxylin  (Sigma
Chemical, USA). We used as positive
control kidney tissue of a dog with LV
where the marking of T cells was already
well established (Costa et al., 2010). As

negative control the primary antibody was
omitted.
Morphometric analysis

Quantification of CD4" and CD8"
T cells was performed in popliteal lymph
node and liver by immunoperoxidase using
image analyzer computerized Leica Qwin
D-1000, version 4.1 (Cambridge, UK),
Departamento de Patologia Animal
(BIOLAI), Centro de Ciéncias Agrarias,
Universidade Federal do Piaui. 20 random
fields were captured by lymph nodes and
liver of each animal for counting of the
number of CD4" and CD8" T cells.
Ethical Principles

The procedures involving animals
were performed according to the Brazilian
Guide for Care of Laboratory Animals
(Bill No. 3.964/97 - http//:
www.planalto.gov.br) and the
experimental protocol followed the criteria
established by Research Ethics Committee
in Animal Experimentation of
Universidade Federal do Piaui.
Statistical Analysis

In the analysis comparative of data,
Mann Whitney U test was used to compare
two groups and for linear regression were
used Sigma Stat software (Jandel
USA). The level of
significance was set at P<0.05. The semi-

Corporation,

guantitative analysis were performed to
measure the distribution and intensity of

lesions in the scale 0-4 where 0 = normal,
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1 = minimal or doubtful, 2 = average, 3

moderate 4 moderately severe, 5

In areas endemic for VL, few
studies have demonstrated the association
of lesions in different organs affected by
parasite and cellular immune response. In
the present study we seek to understand the
morphology changes associated with the
presence of CD4" and CD8" T cells in
popliteal lymph node and liver and its
relationship to the severity clinical status in
dogs naturally infected by L. (L.) infantum
chagasi.

In dogs with clinical manifestations
to VL, the most frequent changes were
local

(80%),

or generalized lymphadenopathy

skin lesions (70%), weight loss

Animal (v.14, n. 2) p. 142 — 157 abr — jun (2020)

severe.
Results and Discussion

(45%), fever (35%) and anemia (10%)
similar other studies (CIARAMELLA et
1997; SOLANO-GALLEGO et al.,
2011). In this group of dogs (G1) popliteal

al.,

lymph node and hepatic tissue stained with
Giemsa and H-E showed that amastigotes
were present at the same intensity when
compared to animals positive for VL, but
(G2).

analysis

without clinical manifestations

However, immunoperoxidase
revealed that there were more amastigotes
and antigen of Leishmania in G1 than in
G2 in both, lymph node (P = 0.0255, Mann
Whitney test) and liver (P = 0.0076, Mann

Whitney test) (Figure 1A-B), respectively.

Amastigotes and antigens of Zeishmariia sp.
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Figure 1. Presence of amastigotes forms
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symptomatic and asymptomatic dog infected. (A) Lymph Nodes and (B) liver.
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liver of symptomatic and asymptomatic dog infected.

*P<=0.05, Mann-Whitney test.

and (ID) periportal inflammatory cels of
Immunoperoxidase staining.
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The presence of antigen was
significantly higher in hepatocytes in G1

in the periportal inflammatory cells (P =
0.0139, Mann Whitney test) (Figure 1C-D)

(P =0.0382, Mann Whitney test) as well as (Table 1).

Table 1. Clinical and pathological parameters of the lymph nodes and liver of 16 seropositive dogs infected naturally with L (L) infantum
chagasi and testing positive for the parasite

Depletion of
Cytology IMH Inflammatory ~ cells in the
Animals Clinical signs Serology(IFI) Parasitology Infiltrate  paracortical
IN  Liver CD4+ (D8~ area
LN Livee LN Tiver  Liver  Lymphnodes
1 Asympfomatic  ND Positive 1 0 080 980 675 460 + N
2 Asympfomatic 1160 Dositive 2 0 4765 160 4330 000 + N
3 Asymplomatic 1320 DPositive ND 1 720 025 1050 085 + N
4 Asympfomatic 140 Positive 0 0 ND 105 ND 480 + -
5 Asymplomatic 180 Positive | 0 045 ND 014 030 + N
6 Asympfomatic  Negative Positive 0 0 420 ND 57 ND ++ N
7 Asympfomatic 1:80 Positive 1 0 ND 000 ND ND + N
8  Symptomatic  Negative Positive 152 1 2809 ND 3027 ND ++ +
9 Symptomatic  Negative Positive 0 2 3905 505 2650 530 + N
10 Symptomatic  Negative Positive 0 0 ND 370 ND 440 + -
11 Symplomatic 180 Positive () 0 1285 ND 1980 XD + +
12 Symptomatic 1160 Dositive () 0 ND 006 ND 340 + +
13 Symptomatic  Negative Positive 0 1 ND 005 ND 005 + +
14 Symptomatic  1:80 Positive 11 3 ND 000 ND 000 = -
15 Symptomatic 140 Positive () 0 ND 000 ND 000 + N
16 Symptomatic ND Positive 0 0 6465 ND 419 ND + ++

Serology (IFI) = indirect immunofluorescence. Positive parasitology was determined by the presence of leishmania amastigotes in smears of
bone marrow and/or lymph nods. Cytology scale was the number of amastigotes in 50 random fields under a light microscope using oil
immersion at a magnification of ] (0x. IMH= immunohistochemistry. Scale used for IMH and inflammatory infiltrate; N= normal; += minimum
or doubtful; ++=mild; +++ = moderate; ++++ = severe=moderate; +++++ =gevere; ND = not determinad; LN = popliteal lymph node

This result is related to the immune animals without clinical manifestations,

response of dogs against infection by
Leishmania, because dogs without clinical
manifestations exhibit a profile mixed
Th1/Th2, but in many cases, the Thl-
resistent profile is predominant (Pinelli et
al., 1994; Cabral et al., 1998) and,
therefore dogs with higher parasitic load,
as observed in G1 compared to G2,
showed greater power to infect the vector,

although this fact is also present in infected

but to a lower degree (MICHALSKY et al.,
2007; SOARES et al., 2011).

The immunology of CVL is
complex and requires understanding of the
cellular immune response involving CD4"
and CD8" T cells in organs of the
mononuclear phagocytic system as lymph
nodes and liver which were the organs
selected for this study because these cells

actively participate of the modulation the
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canine infection (Reis et al., 2006; Beattie
et al., 2010) and it is known that the
organic
(REIS et al., 2009).

Histopathological analysis of the

response is compartmentalized

popliteal lymph node revealed higher
intensity of depletion cell of the
paracortical region (P = 0.03, Mann

Whitney test) and granuloma (P = 0.03,
Mann Whitney test) (Figure 2 A-B) in G1
when compared with G2. The depletion of
follicles was more frequently observed in
G1 (Figure 4 A-C). The inflammatory
infiltrate consisted mainly of macrophages
and lymphocytes, but in some cases, a high
presence of plasma cells in both groups. In
one animal in G1 was observed an intense
presence of fibroblasts as component of the
inflammatory infiltrate.

the

In capsule and

subcapsular  sinus, inflammatory

Paracortical Region

4
N=o*
37 T
2
g 2
A2
1
=17
4 L
0
% symptomatic asymptomatic

Score

response varied from minimal to severe
intensity, the presence of eosinophils also
was observed, particularly in G1.

The cell hyperplasia in the medullar
sinus was more evident in G1. Scarce
neutrophils ~ were  found in  the
inflammatory infiltrate in lymph nodes in
both

analysis revealed in lymph nodes that most

groups. Immunohistochemical
cells of the paracortical region showed
positive staining for CD4" and CD8" T
cells (Figure 4E), but without significant
difference between G1 and G2. We
observed positive correlation between
CD4" and CD8" T cells, both in G1 (P =
0.001, r = 0.99 — Spearman correlation)
and G2 (P = 0.005, r = 0.99 - Spearman
correlation) (Figure 3A-B) (Table 1).

Granuloma
2 N=7
a1
31 NT’ 9*
>
d |
o1

symptomatic asymptomatic

Figure 2. Lymph nodes. (A) Depletion of paracortical region cells and (B)
presence of granuloma in symptomatic dogs compared with asymptomatic dog
infected by Leishmania (L.) infantum. *P<0.05, Mann-Whitney test.

Depletion of the paracortical region

iIs an important morphological aspect in

popliteal lymph nodes because the

paracortical region is rich in T cells (Abbas
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et al., 2012) and sub-population of CD4™ T
cells which can be directly related to the
immune  response  associated  with
activation of Thl cytokines leading to
control of infection (PINELLI et al., 1994
PINELLI et al., 1999).

This aspect has been better
observed in murine model of experimental
cutaneous leishmaniasis (HEINZEL et al.,
1989; ROGERS et al., 2002). In the
present study, however, this confirmation
was not observed because the animals of
G1 and G2 did not differ in number of T
cells in the organs analyzed. It is known
that the dog with VL does not show a clear
dichotomy Th1/Th2 (STRAUSS-AYALI et
al., 2007). The infection seems to induce a
mixed response and the control of parasite
replication, progression or cure of the
disease is determined by a balance between
the two dichotomous patterns (BANETH et
al., 2008). Thus, T cells may be present in
the same proportion in dogs with and
without clinical manifestations for VL, as
observed in this study.

A fact that needs better
understanding it is the cell depletion of the
paracortical region in dogs of G1 and sub-
populations of T cells. This probably
resulted from the action of the parasite on
the extracellular matrix and in the host
cells, taking to the death by apoptosis of
the infected cells as has been demonstrated

in experimental infection (Abreu-Silva et
al., 2004) but not in T cells which are not
target of Leishmania infection. Probably it
happened because the parasite load in G1
was higher than in G2 (P= 0.0255) as
demonstrated by  immunoperoxidase
technique to detection of parasite and
antigen.

In the liver, the inflammatory
infiltrate  was  focal consisting of
mononuclear cell located in the periportal
region, corresponding the zone 3 of the
hepatic lobe of Rappaport (Thung &
Gerber, 1994), and intralobular of mild
intensity to moderate with granulomatous
organization in both groups of dogs.

There was a tendency to have more
hyperplasia of Kupffer cells (Figure 4D)
and fatty metamorphosis in G2 of minimal
intensity to severe, but without significant
difference between groups. Inflammatory
infiltrate of mononuclear cells showed
positive staining for CD4" and CD8" T
cells (Figure 4F), but similar to lymph
nodes, there was no significant difference
between G1 and G2. It was found that
there was a positive correlation between
CD4" and CD8" T cells in the G1 (P =
0.03, r = 0.8 - Spearman correlation), but
this correlation was not observed in G2 (P
= 0.28, r = 0.6 - Spearman correlation)
(Figure 3 C-D) (Table 1).
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Figure 3. Correlation between CD4+ and CD8+ T cell in lymph nodes (A-B) and liver (C-D) of
symptomatic and asymptomatic dogs infected by Leishmania (L.) infantum chagasi. Immunoperoxidase
staining. Spearman’s correlation.

Figure 4. Histological sections from dogs infected naturally with Leishmania (L.) infantum chagasi. Lymph nodes: (A) Depletion of follicle
and (B) paracortical region cells in symptomatic dogs and (C) hypercellularity of paracortical region cells of asymptomatic dogs. Liver: (D)
Kupffer cells hyperplasia in asymptomatic dogs. Hematoxylin-Eosin staining. Bar= 25 pm. Immunohistochemical localization of CD4+ in
lymph nodes (E) and liver (F). Inmunoperoxidase staining. Bar= 25 pm.
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In the liver, the morphological
changes were similar in G1 and G2.
However, it was observed that there was a
slight predominance of Kupffer cells in
dogs without clinical manifestation and
granuloma in dogs with clinical
manifestations, but with populations of
CD4" and CD8" T cells in similar
proportions. In this case, it is possible that
the Kupffer cells in the animals without
clinical manifestations have a role in
infection control. Regarding  the
granuloma, studies in BALB/c and
C57BL/6 mice infected with Leishmania
donovani showed that the inflammatory
reaction is organ-specific (Murray, 2001)
and is not always associated with the
infection control (Lemos De Souza et al.,
2000). That is what seems to happen in the
dog, because liver granulomas were
presented similar in both animals with
clinical signs and without clinical
manifestations, as observed also for
number of CD4" and CD8" T cells.

The results obtained in this study
demonstrated that the morphological
changes in lymph node and liver were not
associated with a predominant type of
infiltration of T cells (CD4" and/or CD8"),
because these cells were labeled in a
similar intensity in both organs (lymph
node and liver) and in both groups (G1 and
G2) despite the difference in the parasite

load. Alexandre-Pires et al., (2010) also
demonstrated that symptomatic and
asymptomatic dogs with VL not have
difference between CD4" and CD8" T cells
in lymph nodes. These results are different
of peripheral blood compartment, where
the presence of T cells is inversely
correlated with disease severity (Miranda
et al., 2007). Our results suggest that this
systemic response can be different from
the response observed in situ. Furthermore,
it is likely that the group of animals with
clinical manifestations had a prevalence of
other sub-populations of T cells, as Trl or
regulatory T adaptive and these are sub-
populations of T cells which express also
the molecule CD4" and can therefore be
marked. It is known that these sub-
populations of T cells are important for
producing IL-10 which is associated with
susceptibility to infection in experimental
and human VL (Nylén et al., 2007). In
addition, macrophages can also express the
CD4 molecule on the surface (Crocker et
al. , 1987; Kazazi et al., 1989), which
probably contributed to the increased
number of cells expressing CD4" on dogs
of the G1 group, since the inflammatory
infiltrate was formed also by macrophages.
Thus, it is observed that for a better
understanding of the cellular response in
organs of the mononuclear phagocytic
system, it is necessary to identify other
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lymphocyte populations. This aspect is
being goal of studies conducted by our
group.

Moreover, considering that the
population of CD4" and CD8" T cells in
both animal groups (G1 and G2) were
quantitatively similar we believe that small
differences in the number of cell
populations may have no statistical
significance, but what matters most is the
level of cell activation, even in small
numbers, that may have a decisive
influence on the biological modulation of
pathological processes. That is what this
study suggests. Possibly the occurrence or
absence of disease was caused by slight
mismatch between the activation of these
two cell populations among dogs with and
without clinical manifestations of VL.

The protective role of CD8" T cells
in CVL suggests that the preferential
migration of these cells may occur in the
parasitized spleen, with the aim of
promoting the lysis of infected
macrophages (GUERRA et al., 2009). We
did not observe this behavior in lymph
nodes, as well as no difference between G1
and G2, since animals with clinical signs
had a higher number of CD8" T cells.
Thus, our results suggest that CD8" T cells
have an undefined role in the CVL, similar
to those found in other studies (GUARGA
et al., 2000). There is evidence that

cytotoxic T cells are not activated by the

presence of Leishmania antigen, remaining
mainly as inactivated cells (MULLER et
al., 1994; MENDONCA et al., 1995).
Although no difference  was
observed between CD4" and CD8" T cells,
we found a positive correlation between
these two cell populations in G1 and G2
(P=0.005, r = 0.99) in lymph node and a
positive correlation between CD4" and
CD8" T cells only in G1 in the liver.
Studies using mice athymic BALB/c
(nu/nu) and experiments of cell depletion
in BALB/c (nu/+) using monoclonal anti-
CD4 or anti-CD8 showed the necessity of
both sub-populations CD4" and CD8" T
cells in protection against infection by L.
donovani (Stern et al., 1988). In the initial
phase of infection of mice infected with L.
donovani was observed that L3T4" (CD4")
cells are important in the presence of the
parasite, mainly with the formation of
hepatic granulomas. With the evolution of
the infection, the cell population declines
and is replaced by Lyt-2" (CD8") cells,
when the infectious process is controlled
(Mcelrath et al., 1988). In lymph node
from treated dogs was observed lower
CD8" T cells when compared with
asymptomatic dogs (Alexandre-Pires et al.,
2010). Furthermore, CD4" T cells of
lymph node in asymptomatic dogs and two
treated dogs were significantly greater than
in dogs not infected. Together, these

results suggest that activation of
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lymphocytes in the lymph nodes with the
expansion of CD4" T cells may facilitate
the control of infection by Leishmania
because of a local reduction in replication
of the parasite and/or parasite elimination,
while an increase in CD8" T cells appears
to be related to the persistence of the
parasite and activity immunomodulating of
the cells.
Conclusions

The present study shows that the
response of T cells in lymph nodes and
liver differs from the systemic response
and reveal that the role of CD4" T cells and
CD8" seems not related to the clinical
status of dogs with VL. On the other hand,
further studies on phenotypic marking are
needed for  better evaluation of
compartmentalized cellular immunity in
CVL.
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Table 1. Clinical and pathological parameters of the lymph nodes and liver of 16 seropositive dogs infected naturally with L. (L.) infantum
chagasi and testing positive for the parasite

Depletion of

Cytology IMH Inflammatory  cells in the

Animals Clinical signs Serology(IFIl) Parasitology Infiltrate paracortical
LN Liver CD4+ CD8+ area

LN Liver LN Liver Liver Lymph nodes
1 Asymptomatic ND Positive 1 0 0.80 9.80 6.75 4.60 ++ N
2 Asymptomatic 1:160 Positive 2 0 47.65 1.60 43.30 0.00 + N
3 Asymptomatic 1:320 Positive ND 1 7.20 0.25 10.50 0.85 + N
4 Asymptomatic 1:40 Positive 0 0 ND 1.05 ND 4.80 + -
5 Asymptomatic 1:80 Positive 1 0 0.45 ND 0.14 0.30 ++ N
6 Asymptomatic  Negative Positive 0 0 4.20 ND 5.7 ND +++ N
7 Asymptomatic 1:80 Positive 1 0 ND 0.00 ND ND ++ N
8 Symptomatic Negative Positive 152 7 280.9 ND 302.7 ND T4+ +
9 Symptomatic Negative Positive 0 2 39.05 5.05 26.50 5.30 ++ N
10 Symptomatic Negative Positive 0 0 ND 3.70 ND 4.40 ++ -
11 Symptomatic 1:80 Positive 0 0 12.85 ND 19.80 ND ++ +
12 Symptomatic 1:160 Positive 0 0 ND 0.06 ND 3.40 ++ ++
13 Symptomatic Negative Positive 0 1 ND 0.05 ND 0.05 ++ ++
14 Symptomatic 1:80 Positive 11 3 ND 0.00 ND 0.00 ++ +++
15 Symptomatic 1:40 Positive 0 0 ND 0.00 ND 0.00 ++ N
16 Symptomatic ND Positive 0 0 64.65 ND 41.9 ND ++ +++

Serology (IFI) = indirect immunofluorescence. Positive parasitology was determined by the presence of leishmania amastigotes in smears of
bone marrow and/or lymph node. Cytology scale was the number of amastigotes in 50 random fields under a light microscope using oil
immersion at a magnification of 100x. IMH= immunohistochemistry. Scale used for IMH and inflammatory infiltrate; N= normal; += minimum
or doubtful; ++ = mild; +++ = moderate; ++++ = severe=moderate; +++++=severe; ND = not determined; LN = popliteal lymph node..
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