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Immunophenotypic Pattern and Cytokine Profiles of Dry Type
Cutaneous Leishmaniasis

Simin Meymandi MD"*, Shahriar Dabiri MD**, Manzumeh Shamsi-Meymandi MSc***,
Hossein Nikpour MD**, Arsalan Kharazmi PhD'

Background: Dry type localized cutaneous leishmaniasis, one of the most prevalent
cutaneous parasitic infections in Kerman Province, is presented as a polarized disease in which
cytokine profiles secreted by immune cells play a major role in its presentation. In order to clarify
the idea, immunohistochemical study of skin biopsies were performed to elucidate the cytokine
release capabilities of immune cells.

Methods: Skin biopsies of acute, chronic nonlupoid, and chronic lupoid recidivans lesions of
dry type localized cutaneous leishmaniasis were studied by immunohistochemical staining
methods for immunophenotypic patterns (CD4, CD8, CD14, CD19, CD56, CD11a, CD18, CD1a, HLA-
DR, CD54) and cytokines (INF-gamma, IL-12, IL-4, TNF-alpha) released by immune inflammatory
cells.

Results: The descriptive analysis of data showed that the mean percentage of positive
immunostained cells of CD4, CD8, and CD14; antigen-presenting cells (CD1a, HLA-DR); and
markers of the extravasated positive memory T cells (CD11a, CD18, CD54) are more frequent in
lupoid recidivans than in acute active and chronic nonlupoid lesions, in order of frequency.

Conclusion: Based on the results, it seems that Th1-like response is predominant in acute
active form and lupoid recidivans while Th2-like response is predominant in chronic nonlupoid
lesions. It seems that lupoid recidivans is a type IV hypersensitivity reaction to the reactivation of

hidden antigens.
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Introduction

uman leishmaniasis presented a wide

range of spectrum, from a self-healing

localized cutaneous to a fatal systemic
visceral form. A large number of sophisticated
studies have been performed to evaluate the
histogenesis and probable underlying immuno-
pathogenic basis of various types of the disease.
Previous studies on murine model of Leishmania
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major leishmaniasis revealed the cross-activation
and inactivation of a subset of CD 4+ T cells either
Thl or Th2 cells involved in disease resolution
and/or progression. Th1 cells are usually capable to
produce a large amount of Interleukin-2 (IL-2) and
interferon-gamma (INF-gamma) which are critical
for macrophage activation resulting in intracellular
killing of parasites. On the other hand, Th2 cells
produce IL-4 and IL-5, which are mostly involved
in B cell maturation and differentiation to produce
antibodies that are not directly participated in
parasite resolution.” Dry type localized cutaneous
leishmaniasis (DLCL) is the second most frequent
parasitic infection in Kerman Province, an area
close to the central desert of Iran.>*

Clinical presentation and histopathologic
classifications of DLCL differ from the other types
of the disease. DLCL is clinically presented within
a wide spectrum of acute and chronic (chronic
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nonlupoid and chronic lupoid) forms. Chronic
lupoid is more frequent in the exposed regions
mostly in face.” However, the immunophenotypic
patterns of different inflammatory-immune cells
and cytokine profiles released by these cells in
DLCL have not been thoroughly investigated. It
seems that chronic non-lupoid lesions are probably
infiltrated by mononuclear cells which are capable
of producing Th2 cytokines, whereas acute and
lupoid recidivans lesions would be dominated by
Thl cells. In order to elucidate this idea,
immunohistochemical study of skin biopsies was
performed in Iranian patients with DLCL.

Patients and Methods

After getting medical consents from the patients
who were referred to Kerman hospitals and/or
private clinics, six patients with nontreated lesions
(two in hands, two in face, one in elbow, and one
in ankle) with less than two years were classified
as acute lesion (group I). Three cases (two in hands
and one in foot) with nonhealed, more than two
years duration were classified as chronic nonlupoid
lesions (group II); none of them had responded
successfully to routine therapies. Three cases (two
in face and one in foot) with multiple cherry red
papules circled the old healed scars were classified
as lupoid recidivans (group III).

Considering research ethics, the past history
and the present clinical data were recorded in a
data sheet and skin biopsies were performed under
a mild local anesthesia. The tissue sections were
divided into two parts, one was fixed in 10%
neutral formalin and the other part was frozen in
liquid nitrogen. The frozen sections processed for
immunoperoxidase staining using a gallery of
monoclonal antibodies which have been stained at
Copenhagen Medical School. Immunoperoxidase
stainings were: CD4 (Dako MO0716, dilution
factor[df]; 1:10), CD8 (Dako M0707, df; 1:100),
CDla (Dako M0721, df; 1:100), CD14 (MO0852,
df; 1:10), HLA-DR (Dako M0704, df; 1:50), CD19
(Dako M0740, df; 1:25), CD56 (Dako M0852, df;
1:10), CDl1la (Dako MO0782, df; 1:50), CDI18
(Dako M0783, df; 1:50), CD54 (Dako M7063, df;
1:20), INF-gamma (Genzyme, 1598-00, df; 1:20),
IL-12 (R&D, MAB219, df; 1:25), IL-4 (Genzyme,
1842 -01, df; 1:10), and TNF-alpha (R&D,
MAB219, df; 1:25). Negative control mouse IgG 1
(Dako, X0931, df; 1:10) run in parallel to evaluate
the tests' results. The procedure was based on
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concomitant protocol of staining.® To reduce
internal errors, four experienced pathologists
blindly observed the two stained specimens
independently, and scoring of the slides performed
under a uniform protocol. The percentage of the
cells stained immunohistochemically determined
among 200 — 400 cell populations in 0.0009 mm®
areas with high-power field (x40).

The descriptive analysis was based on three
phases of pathogenesis: first, presentation of
antigens by antigen-presenting cells (APC as
CDla, HLA-DR) and adhesion molecules which
help the extravasation of positive memory T cells
into inoculated site (CD11a, CD18, and CD54);,
second, gathering of immune cells in the lesion
(CD4, CDS8, CD14, CD19, and CD56); and finally
the release of cytokines by memory T cells as Thl
versus Th2 responses at inflamed skin in
subsequent groups. Thl response was calculated
by mean of the summation of positive cells of INF-
gamma, TNF-alpha, and IL-12, and Th2 response
as mean of positive cells of IL-4. The data were
expressed in meant+SE in descriptive analysis
calculated by SPSS Software Version 13.

Results

Immunostaining findings revealed the mean
percentage of CDla-positive cells, HLA-DR,
CDl11a, CD18, and CD54 in groups I, II, and III.
CDla-positive cells in group III were increased
compared to other groups. Those chemokine-
specific receptors on T cells and endothelial cells;
CDlla, CDI18, and CD54 which present
recruitment of memory and effectors T
lymphocytes after passing the dermal vessels were
more prominent in groups I and III rather than in
group II (Figure 1).

The immunostained assessment of the mean
percentage of CD4, CDS, and CD14-positive cells
in groups I, II, and III is shown in Figure 2,
respectively. CD4 (24.6+2.5), CDS8 (10.5+1.3), and
CD14 (33.343.8)-positive cells had the highest
values in group III compared to groups I and II
CD56 which represents natural-killer cells and
CD19 which represents B lymphocytes were rarely
seen in all groups (Figure 2). The mean percentage
of positive immune cells' releasing-cytokines were:
6.4+0.7, 16.0+3.5,and 3.2+1.1 for 1L-4; 10.4+0.7,
8.5+1.0,and 14.145.2 for IL-12; 9.1+14,
13.6+5.4,and 8.7+3.6 for TNF-alpha; and
14.3+1.6, 6.4+1.6,and 14.1+5.2 for INF-gamma in
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Figure 1. The mean percentage of positive
immunostained antigen-presenting cells; CD1a, HLA-
DR, CD11a, CD18, and CD54 of acute, chronic, and
lupoid recidivans lesions. CD1a is prominent in lupoid
recidivans. Other parameters are decreased in chronic
nonhealed lesions.

groups I, 1I, and III, respectively (Figure 3).
Finally, Thl-like response (as the summation of
positive cells of INF-gamma, TNF-alpha, 1L-12)
and Th2 responses (as the mean of positive cells of
IL-4) were shown in Figure 4. A probable
imbalance between Thl and Th2 responses was
noticed in group III compared to other groups
(Figure 4).

Discussion

It has been proved both in murine and human
leishmaniasis that cell mediated immunity plays a
major role in protection against the infection.
Susceptible strain of mice infected with
Leishmania major present the disease as a
disseminated, lethal leishmaniasis. Peripheral
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Figure 2. The mean percentage of positive
immunostained cells of immune cells in lesions; CD4,
CD8, and CD14 of acute, chronic (nonhealed), and
lupoid recidivans. In lupoid recidivans all above
parameters are markedly prominent. CD56 and CD19
are rarely observed.
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Figure 3. The mean percentage of positive immune
cells releasing-cytokine of IL-4, IL-12, TNF-alpha, and
INF-gamma in acute, chronic (nonhealed), and lupoid
recidivans groups.

mononuclear cells of these animals cultivated in
vitro secreted predominantly Th2 cytokines
including IL-4, IL-5, and IL-6, while in culture of
mononuclear cells of resistant strains of infected
mice INF-gamma, IL-2, and TNF-alpha were
markedly characterized.” According to our findings
in groups I and III, more picked-up antigens by
APCs might be exposed to skin-draining lymph
nodes and profound influx and extravasations of
the memory immune cells occur at the inoculated
sites’ which resulted in Thl response
predominance. In contrast, in group II, decreased
antigen-presenting cells (APCs) and extravasated
memory immune cells at the inflamed site, resulted
in predominance of Th2 response and chronicity of
the disease. Robert and Kupper in an excellent
review article of immunogenecity of inflammatory
skin diseases mentioned that APCs, such as
Langerhans and dermal dendritic cells, that resided
in the skin, internalized foreign antigens in the skin
and migrated to the lymph nodes through afferent
lymphatics.® When a naive T cell encountered the

25 4

2
8
3 OTH1
§ 20 mTH2
8
e
E 15
[}
2
5 10 4
5 O
8
£

0

Acute Chronic Lupoid

Figure 4. The mean percentage of positive
immunostained cells of acute, chronic (nonhealed),
and lupoid recidivans lesions based on Th1- like cells
secreting INF-gamma, TNF-alpha and IL-12, and Th2-
like cells secreting IL-4. In acute and lupoid recidivans
lesions Th1 and in chronic Th2 response is dominant,
respectively.
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specific antigen on an APC in a skin-draining
lymph node, it was activated and became a
memory T cell, with the expression of cutaneous
lymphocyte antigen (CLA) and a distinct set of
chemokine receptors. Therefore, skin injury or
infection resulted in the activation of the nuclear
factor-kB (NF-kB) pathway through cytokine
receptors (i.e., TNF-alpha).

To extravasate into the skin, a memory T cell
must been trapped in luminal postcapillary
venules. The binding of the chemokines to specific
receptors on T cells resulted in a modification of
the structure of the integrins (lymphocyte function-
associated antigen-1 LFA-1); so, they could bind to
intercellular adhesion molecule-1 (ICAM-1), and
vascular cell adhesion molecule-1 (VCAM-1),
respectively. Not only the integrin binding had a
high affinity to arrest the CLA-positive T cells, but
also it favored the flattening of the lymphocytes in
preparation for their extravasations through the
endothelial layer. Once extravasated on the
abluminal side of the vessel, the T cells were no
longer subjected to shear forces from blood flow
and they could respond to chemotactic gradients
emanating from the site of injury or infection. If
these T cells encounter antigens in tissues, they
would become activated. The subsequent release of
T-cell cytokines would modify and expand the
inflammatory infiltration.® el Hassan et al. showed
these APC translocations from the epidermis to the
dermis, where they took up antigens and migrated
to the paracortex, could be involved in the
generation of Leishmania-specific T memory
cells.” LFA-1-positive T cells of the CD45RO
phenotype were found in the skin lesions. Venular
endothelium in the skin lesions expressed I[CAM-1,
which was the ligand for LFA-1.

The migration of the lymphocytes from the
vascular lumen to the site of inflammation is
possibly a result of the interaction between these
two adhesion molecules.” Costa et al. suggested
that early activation events occurring in the lymph
nodes of recently infected patients with
Leishmania lead to changes in T cell adhesion
molecule expression which favor migration to the
periphery and increase in the likelihood of further
recruitment to lesion site.'” Moll et al., proposed in
murine lesihmaniasis that Langerhans cells took up
parasites in the skin and transported them to the
draining lymph node for presentation to T cells and
initiation of the specific immune response.'’ The
number of Langerhans cells were higher in early
lesions of resistant C57BL/6 mice.'” On the other
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hand, Azadeh et al. mentioned that Leishmania
tropica  antigen staining was positive in
Leishmania amastigote, granuloma, and vascular
smooth muscle cells of lymph nodes in localized
Leishmania lymphadenitis.”” We also noticed that
macrophages and Langerhans cells were harboring
Leishman bodies in lymph nodes of the localized
Leishmania lymphadenitis in self- healing varieties
of leishmaniasis; it seems that better presentation
of antigens to immune cells triggers a synergestic
effect of immune cells on activity of macrophages
to eradicate engulfed intracellular parasites."
Immunostaining findings in localized cutaneous
leishmaniasis (LCL) due to Leishmania
braziliensis guyanesis showed more expression of
IL-2 in T cells while HLA-DR+ and helper cells
exceeded those CD+ 8 T-cell subsets. Slight
increased of CD1a (Langerhans cells) were noticed
as well."” Gaafar et al. showed that high production
of INF-gamma without IL-4 production (a Th1-like
pattern) in mild form and low INF-gamma with IL-
4 production (not a Thl-like pattern) were seen in
severe LCL due to Leishmania major.'® In another
immunohistochemical  study, the  authors
mentioned that the cytokine pattern in peripheral
mononuclear cells in response to Leishmania
antigen was more specific than in the lesion and
correlated better with clinical manifestations.'” Our
findings were more in favor of Ajdary et al. who
showed in peripheral blood mononuclear cells a
Thl-like response in active lesion and a Th2- like
response in nonhealed lesion of LCL induced by
Leishmania major.'"® Alimohammadian et al.
showed that exposure to Leishmania major
modulates the proportion of CD4 T lymphocytes
without affecting cellular immune response and the
production of INF-gamma was increased in
exposed individuals."” Diaz et al. mentioned that
INF-gamma production was contributing to the
resolution of the lesion during the course of
Leishmania mexicania infection in resistant
C57BL/6 mice."” Recruitment of the memory T
cells in our series of the increased percentage of
positive IL-4 cells in nonhealed chronic lupoid
lesion may be correlated with findings of
inhibitory effect of this cytokine on Thl activities
and Th2 cell induction®* The susceptible
BALB/C mice developed chronic and progressive
lesions with predominance of IL-4, Th2 cells.

We have the hypothesis that UV light may
damage dermal fibroblasts which might have
hidden the Leishmania antigen within them.
Langerhans cells carried the antigen to the regional



lymph nodes and presented and expressed them to
the memory T cells and caused influx of these
memory cells to the damaged areas and initiating
or triggering delayed type (IV) hypersensitivity
reaction. In support of this hypothesis, reviewing
of the literature reveals that PCR studies confirmed
the presence of Leishmania DNA molecule in
granulomatous  tissue of  chronic  lupoid
leishmaniasis.” Bogdan et al. showed 40% of
persistent parasites within a fibroblastic meshwork
of the draining lymph node wusing confocal
microscopy in healed murine leishmaniasis. They
suggested that fibroblast could be a safe target for
parasites in clinically latent disease.”” Similar
intracytoplasmic Leishman bodies within the
fibroblasts were cytologically noticed.”* UV
irradiation of human dermal fibroblasts induced
interstitial collagenase and stromelysin via the
synthesis and release of IL-6>; furthermore, UV
irradiation in HIV-infected individuals also
induced transcription and expressions of the virus
through activation of cellular NF-kB.”* We
suggested that lupoid recidivans could be
reactivation of active lesions. The unanswered
question still is that some stimulators trigger which
one: new antigens or reactivation of hidden
antigens?
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