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Background: Interleukin (IL)-2 plays a central role in T cell-dependent immune responses.

Objectives: We conducted this study to determine and compare IL-2 expression in lupoid and usual types of Old World Cutaneous
Leishmaniasis (OWCL), using immunohistochemistry.

Patients and Methods: Thirteen paraffin-embedded specimens of lupoid and 12 specimens of usual types of OWCL were used. A mouse
monoclonal anti IL-2 antibody was used for staining by the envision technique.

Results: There were strongly stained discrete foci of staining through inflammatory infiltrates of dermis and also in basal layers
of epidermis and adnexal structures, with a distinctive pattern of hot spot activity foci (mean of 9.31 + 6.4 versus 8.17 + 6.9 foci per HPF
for lupoid and usual types, respectively). The expression of IL-2 had no correlation with the pattern of granulomatous inflammation
(tuberculoid, sarcoidal or mixed suppurative).

Conclusions: Interleukin-2 takes part in the immunological response of the granulomatous reaction of OWCL and is not statistically

different between lupoid and usual types (P=0.674).
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1. Background

Lupoid Leishmaniasis is a clinically distinctive and
immunologically unique form of old world cutaneous
leishmaniasis (OWCL) that develops after 4% - 10% of L.
tropica-induced cutaneous leishmaniasis (CL) (1, 2). This
chronic and non-healing form of OWCL is different from
other chronic and non-healing forms of leishmaniasis in
humans (muco-cutaneous and diffuse cutaneous types),
because it is limited to site of inoculation and has a non-
invasive behavior. Also immunologically, despite the
presence of exaggerated hypersensitivity to leishmania
Ag, cellular immunity fails to resolve the lesion (1).

The role of immune response and immunoregulatory
mediators in the clinical course of cutaneous leishmani-
asis has been discussed and been the subject of many
studies on the immunopathogenesis of CL (3, 4). Cyto-
kines are the key element of immune response induction
and development. The interleukins, named because their
fundamental function appears to be communication be-
tween (inter-) various populations of white blood cells
(leucocytes-leukin), are the largest group of cytokines.
More than 25 years ago, interleukin (IL)-2 was identified
as an autocrine secretory product required for long-term
culture of helper (CD4+) T cells (5).

Early reports demonstrated that IL-2 promotes adaptive

immunity by augmenting T cell proliferation, survival
and effector Thi/Th2 differentiation (6, 7). More recently,
it has been shown to promote expansion of regulatory T
(Treg) cells, a lineage that is critical for maintaining self-
tolerance (8).It is known thatIL-2 secreting T cells are plu-
ripotent, which means they are capable of differentiating
into multiple lineages (Th1/Th2/T reg cells) (9). Although
IL-2 is considered as a main mediator in immunopatho-
genesis of cutaneous leishmaniasis (3) yet to our knowl-
edge there is so far no report of IL-2 immunohistochemi-
cal staining in granulomatous skin infiltrates including
cutaneous leishmaniasis.

2. Objectives

This study aimed to demonstrate the presence of IL-2 in
two different types of old world cutaneous leishmaniasis
by immunohistochemistry, testing ABC and envision sys-
tem techniques.

3. Patients and Methods

In a retrospective manner, paraffin-embedded speci-
mens from fourteen cases of lupoid (chronic) leish-
maniasis and 12 case of usual (acute) type of CL (from
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referrals between 2002 and 2004), were collected from
the pathology archive of the leishmania clinic at Emam-
reza Hospital (Mashhad, Iran) and were included in this
study. Cases of lupoid CL were included with the follow-
ing criteria,

1) Clinically typical feature of chronic lupoid leishman-
iasis

2) History of positive direct smear result for leishma-
nia parasite at the beginning, before developing chron-
ic course

3) Duration of more than two years

The cases of Usual CL were selected from the archive if
they had:

1) Disease duration of less than 12 months (at most one
year)

2) Presences of leishmania parasite in the histological
examination

Paraffin embedded blocks were selected and after de-
paraffinization, sections (4 um) were dewaxed using X-
TRA SOLV (Savin Products, Randolph, MA, USA) for 2 x
15 minute, and rehydrated in graded concentrations of
ethanol. Hematoxylin and eosin (H and E) staining were
done for each specimen. For immunohistochemical
staining we performed antigen retrieval by heating in
Tris-EDTA-buffer in a water bath for 25 minutes at 98°C
and allowed cooling at room temperature. We used
0.3% H,0, for 15 minutes in a dark environment to block
endogenous tissue enzyme activity. The next step was
40 minutes of incubation in 10% normal goat serum to
minimize non-specific protein binding.

The primary antibody was a mouse monoclonal an-
tihuman IL-2 IgG antibody obtained from MABTECH,
Nacka Strand, Sweden; we incubated specimens at dif-
ferent dilutions (1/10-1/80) of the primary antibody
for 60 minutes at room temperature. We also included
blank and negative control sections during this step.
Then the sections were washed in PBS, a peroxidase
labeled polymer conjugated to goat-antimouse immu-
noglobulins (K4000, Envision, Dako) for 30 minutes
or with the ABC (avidin-biotin complex horseradish
peroxidase) technique, a biotinylated horse-antimouse
antibody (BA2000; 1: 200; Vector Laboratories, Burling-
hame, USA) were added and incubated overnight. The
steps that followed included, avidin-biotin complex
formation (PK6100, Vector Laboratories) for 30 minutes
atroom temperature, washing with PBS, chromogen in-
cubation (amino-ethyl-carbazole (AEC)) (FK-4200, Vec-
tor Laboratories) for 15 minutes and counter staining
with haematoxylin. The specimens were then mounted
under glycerol gelatin. As blank and negative controls,
the primary antibody and mouse IgG were used, respec-
tively.

4. Results

Age, sex, duration of lesion and localization on the
body are seen in Table 1. Hematoxylin and eosin stained

sections showed granulomatous inflammatory infil-
trate of tuberculoid type in 17 specimens (11 cases of lu-
poid and five cases of usual type) with well-formed foci
of epithelioid cells containing giant cells of Langhans
and foreign body type, surrounded by a prominent
lymphocytic infiltration (Figure 1 -A). Seven cases of
usual type had a diffuse mixed inflammatory infiltrate
through the dermis including parasite loaded histio-
cyte, lymphocytes, some giant cells and few polymor-
phonuclear cells (Figure 1 -B). Two lupoid type cases
showed very few lymphocytic infiltrates around granu-
lomas resembling sarcoidal type granuloma and one
case had lymphocyte predominant inflammatory infil-
trate with a few small foci of epithelioid cells.

Immunohistochemical staining with the standard
ABC technique was not conclusive and staining patterns
were variable in different cases. Also it was not repro-
ducible in even the same specimen. However, using the
envision technique, we found a very characteristic and
reproducible pattern of staining with an optimal dilu-
tion of 1/20 of primary antibody. There were discrete
foci of strongly stained cells throughout the inflam-
matory infiltrate and some times in the epidermis and
adnexal structures close to the basement membrane.
Also there were positive cells between mononuclear
inflammatory cell components of the granulomatous
infiltrate (Figure 2). In the low power view of the micro-
scope, they looked like foci of a very strong positive re-
action. We called this pattern of foci of high IL-2 activity
the “Hot spots” pattern. To compare IL-2 presentation in
lupoid and usual types of OWCL, we counted the num-
ber of these hot spot foci through the slides. We used
the Student’s T test for data analysis.

The mean numbers of these foci of strongly stained
IL-2 were variable from less than five per high power
field (HPF) in both to at most 21and 19 foci per HPF in lu-
poid and usual types, respectively. The mean for lupoid
cases was 9.3 + 6.6 and for usual type was 8.2 +7.0; there
was no statistically significant difference between the
two groups (P value > 0.5).

5. Discussion

Interleukin-2 is a potent stimulator for macrophages
and T cells. Its participation in immunopathogenesis of
CL has been shown in many in vitro and experimental
studies (9, 10) yet so far there is no report of IL-2 expres-
sion in granulomatous infiltrate of OWCL of human
specimens. Here, we demonstrated the expression of
IL-2 by inflammatory cells of granulomatous infiltrate
in lupoid and usual types of OWCL with a uniform and
reproducible pattern of Hot spot foci. Interleukin-2 ex-
pression had no statistically significant difference in the
two groups yet regarding the obtained data its expres-
sion seems to be fundamental for initiation, provoca-
tion and continuance of inflammatory infiltration in
both types of OWCL.
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Table 1. Clinical Data of 14 Lupoid and 12 Usual Cases of Old World Cutaneous Leishmaniasis

Type of Cases

Lupoid Cases Usual (Acute) Cases
CaseNo. Gender/Age,y Durationoflesion,y Location CaseNo. Gender/Age,y Duration oflesion,mo Location
L23 M/9 5 cheek U3s F[63 2 hand
L26 F|43 1 forearm U3z F[50 3 forearm
L31 Fl48 5 nose U 40 F/68 12 arm
L33 M/12 3 cheek U 41 M/23 8 lip
L48 M/ 5 cheek U42 M/21 25 forearm
Us3 Fl41 3 cheek U43 F/60 5 hand
L59 M/12 4 forehead U 46 F[37 7 hand
L60 M(7 5 cheek U 49 F|73 7 forearm
L61 Fl42 3 cheek Us7 M/51 3 forearm
L 64 M/12 5 cheek Us58 F/51 12 forearm
L70 F14 4 cheek U 68 Flu 7 leg
L7 F13 8 cheek U 69 F[35 4 forearm
L75 F[21 6 forehead

Figure 1. Hematoxylin and Eosin Staining

A) Well-formed foci of epithelioid and giant cells surrounded by a prominent lymphocytic infiltration in a lupoid case of cutaneous leishmaniasis (origi-
nal magnification x 200). B) Mixed inflammatory infiltrate through the dermis including parasite loaded histiocyte, lymphocytes, some giant cells and a
few polymorphonuclear cells in a sample from a case with usual type of cutaneous leishmaniasis (original magnification x 400).

Figure 2. Immunohistochemistry Staining With Anti Interleukin-2 Monoclonal Anti Body
= 8, ¥ ? <l

The image shows foci of strongly stained cells throughout the inflammation and epithelial structure (A; original magnifications: x 100 and B; original
magnifications x 200).
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Interleukin-2 (IL-2) is a signaling molecule within the
immune system that stimulates the growth of cytotoxic T
cells and production of Interferon (IFN) by T helper cells,
viabinding to IL-2 receptors on lymphocytes. On the other
hand, suppressor T cells exert IL-2 effects by adsorption
or sequestering of IL-2. [FN-y is produced by different
or the same cells that secrete IL-2 and in turn act on
macrophages for induction of interleukin-1 (IL-1), which
would participate in induction of IL-2. This IL-2-IFN-y
cascade plays an important role in positive regulation
of lymphocyte and macrophage function and maintains
inflammatory reaction (i1). Immunity in leishmaniasis
is predominantly mediated by T lymphocytes and
macrophages (3). The role of IL-2 in immunopathogenesis
of leishmaniasis has been demonstrated in many studies.
It activates macrophages for parasite digestion and
triggers adaptive immunity by inducing T cells responses.
In animal models during early infection with L. major,
both resistant and susceptible hosts have been shown to
exhibit mixed Th1/Th2 responses of CD4 + cell population
with IL-2, IL-4 and IL-12 production. The IL-4 and IL-12
production leads to Th2 and Thi responses and are
associated with susceptibility or resistance to leishmania
infection, respectively (3). Studies on non-healing
cases of CL in Iran have shown Th2 predominant T cell
response to L. major Ag stimulation (10, 12). Other studies
have demonstrated the role of IL-2 in I[L-4 production
in animal models of leishmania infection and anti-IL-2
or anti-IL-2 receptor antibodies have ameliorated the L.
major infection (3,13).

However, IL-2 participation in the lupoid type of old
world cutaneous leishmaniasis is obscure. Recently
Meymandi and coworkers demonstrated that Thi-like
response is predominant in the acute active form and
lupoid recidivans while Th2-like response is predomi-
nant in the chronic non-lupoid lesions. They used im-
munohistochemical staining for INF-gamma, TNF-alpha,
IL-12 (markers for Thi responses) and IL-4 (marker for Th2
responses) (14). Although this kind of classification for
chronic non-healing forms of old world cutaneous leish-
maniasis to lupoid recidivans and non-lupoid chronic
subtypes is not clinically pervasive, their results are inter-
esting and can be an initiative for more investigations on
immunopathogenesis of this type of nonhealing CL that
formally are considered as a type of Th2 predominant re-
sponse to leishmania parasite (10, 12).

Regarding the pluripotential functions of IL-2 secreting
T cells (9), we investigated its expression in inflammatory
infiltrates of OWCL and did a comparison between acute
(usual) and chronic (lupoid) forms. Our results show
that IL-2 is expressed strongly in both types of lupoid and
usual CL and although in the usual (acute) form expres-
sion is relative more prevalent than the lupoid type yet
the difference is not statistically significant. Interleukin-2
has an important role in the positive regulation of lym-
phocyte and macrophage function and its expression

in granulomatous infiltrate CL with interesting pattern
of expression as foci of strongly positive cells, could be
considered as the site of interaction between IL-2 produc-
ing and effector cells, the “Hot spot” of immune response
induction and continuity.

Various methods have been used to determine the lev-
els of expression of cytokines in tissues and culture me-
dia, such as bioassays, immunoassays and Northern blot
analysis, to assess RNA levels, in situ hybridization (ISH)
and immunohistochemical staining (IHC). The IHC meth-
ods permit the localization of cytokines within produc-
ing cells and within distinct compartments without the
need to change the original microenvironment of the tis-
sue (15, 16). To achieve optimal results, tissue processing,
embedding and fixation are important for preservation
of tissue antigens. Optimal dilutions for each anticyto-
kine antibody should be used to avoid false-negative re-
sults or increased background staining. Signal amplifica-
tion is dependent on the avidity of the binding between
the primary and the secondary antibody (17). This study
by using the envision technique obtained a conclusive
and reproducible pattern of staining for IL-2 with 1:20 di-
lution of the primary antibody. The envision system am-
plified the target binding processes and was more com-
petent to reveal IL-2 in our specimens.

Interleukin-2 is expressed in both lupoid and usual
types of OWCL with a characteristic "hot spot" pattern in
immunohistochemically-stained sections.
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