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A B S T R A C T   

Background: Cutaneous leishmaniasis (CL) is a neglected disease with important public health concerns in many 
parts of the world including Iran. 
Objectives: We aimed to explore the histological changes and immunohistochemical quantification of inflam
matory cells and their role in the immunopathology of acute, chronic non-lupoid, and chronic lupoid skin lesions 
in anthroponotic CL (ACL). 
Methods: In this study, skin biopsies of 53 patients with ACL were taken. Samples were studied by light micro
scopy and immunohistochemistry to quantify the immune and inflammatory cells. 
Results: Of the 53 skin lesions, 38 were acute, nine chronic non-lupoid and six chronic lupoid. CD68+ macro
phages were the most common cells. CD3+ T-lymphocytes were present as diffuse and focal dermal infiltrates and 
CD8+ cytotoxic T-lymphocytes were the dominant lymphocyte type, constituting more than 50% of the 
lymphocyte population. CD4+ T-lymphocytes in chronic non-lupoid (10.57 ± 2.37%) and chronic lupoid (14.40 
± 1.28%) lesions were more than those observed in the acute form (8.61 ± 1.31%), but the differences were not 
statistically significant. CD20+ B-lymphocytes constituted a small percentage of inflammatory cell infiltrates. 
CD1a + Langerhans cells showed progressively higher percentages from acute to chronic non-lupoid to chronic 
lupoid lesions. The differences were statistically significant (P < 0.05) between acute and chronic lupoid lesions. 
CD68+ macrophages were the most common cells and CD8+ T lymphocytes remained the predominant T-lym
phocytes in acute, chronic non-lupoid, and chronic lupoid lesions, suggesting their central role in the patho
genesis and possible healing of CL. 
Conclusion: Focusing on the deep dermis, periadnexal and/or peripheral margins or even papillary tip of in
flammatory sites of sandfly bites, we sometimes find granuloma inside lymphatic vessels (lymphangiectatic 
metastatic granuloma) or even infected macrophages with engulfed Leishman bodies faraway. Knowledge of the 
histopathological and immunohistochemical findings for various forms of ACL is essential in improving clinical 
and medical strategies and crucial for proper prophylactic and therapeutic plans.   
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1. Introduction 

Leishmania belongs to the trypanosomatidae family, and leishmani
asis is considered a chronic disease of developing countries and one of 
the major neglected tropical diseases [1,2]. 

A broad spectrum of clinical manifestations is ascribed to leish
maniasis, ranging in severity from self-healing cutaneous lesions to fatal 
visceral appearances associated with the interaction between parasite 
species and host immune response [3,4]. The infection control of 
Leishmania is dependent on cellular and immunological mechanisms 
because there is a correlation between the clinical outcome of Leish
mania infection and the cytokine response profile [5]. 

12 million people are affected by leishmaniasis with an incidence for 
0.5 million cases/year of the visceral form (VL) and 1.5–2.0 million 
cases/year for the cutaneous form (CL) [1,6,7]. 

According to the reports of the World Health Organization (WHO) 
more than one billion inhabitants are at risk of leishmaniasis in over 100 
countries; more than 400 million people for CL and more than 600 
million people for VL [4]. Also, in 2017, more than 95% of the new CL 
cases occurred in Afghanistan, Brazil, Colombia, Algeria, Iraq, Iran, and 
the Syrian Arab Republic [8]. Anthroponotic cutaneous leishmaniasis 
(ACL) represents an important health problem in Iran and is caused by 
Leishmania tropica. In Kerman province, ACL (dry type) is the most 
common presentation of leishmaniasis, which usually takes one to two 
years to heal while leaving a scar. The mechanism of parasite elimina
tion is not fully understood. Humoral and cellular immune responses are 
thought to induce necrosis of macrophages and lyse of the Leishmania 
amastigotes within them, thus leading to the elimination of parasites 
and healing of the lesions. 

The immunological outcome of leishmaniasis in humans is func
tionally specified by two diverse T-helper (Th) cell populations, namely 
Th1 and Th2. Commonly, the disease susceptibility in uncontrolled or 
non-healed infections has been related to Th2 proliferation and pro
duction of IL-4, IL-5 and IL-10; while healing responses and unrespon
siveness to infection have been related to the expansion of Th1 cells 
production [9,10]. Histologically, it is characterized by a spectrum of 
well-organized epithelioid granulomata to diffuse mononuclear cell in
filtrates [11,12]. The presence of well-organized granulomas and giant 
cells is a factor that is related to the immune system’s attempt to elim
inate the parasites [13,14]. In the present study, we report the histo
logical changes and immunohistochemical quantification of 
inflammatory cells and their role in the immunopathology of acute, 
chronic non-lupoid and chronic lupoid forms of ACL. This would help 
provide a better understanding of the responsible agent causing the 
disease e.g., Leishmania parasite. 

The use of immunomadulatory drugs in combination with glu
cantime activates parasite-containing macrophages and shows parasit
icide effects [15–18]. 

2. Material and methods 

2.1. Ethical consideration 

The protocol of the study was approved by the joint Ethical Com
mittees of Kerman University of Medical Sciences (ethics no. IR. KMU. 
REC.1387.122, project no. 87/110). Patients with ACL voluntarily 
participated in the study. For each participant, a written informed 
consent form was completed. All data, including sex, age, and clinical 
status, were recorded confidentially. 

2.2. Study site and data collection 

The study was done in Kerman, the largest province in southeast Iran 
and 1000 km away from Tehran. Kerman district is located at a latitude 
of 30.29 and a longitude of 57.06 and is one of the recognized foci of 
ACL in Iran [19]. This study was performed at the Outpatient 

Department of Afzalipour Hospital, the main referral hospital for CL 
treatment and control activities. 

2.3. Sampling 

Skin biopsies of 53 patients with ACL, who were referred to the 
hospital during a year period (January 2012 to February 2016), were 
taken and studied. Age, sex, location, and duration of the lesions were 
recorded by interviews with the volunteers. Based on clinical features 
and duration of disease, the skin lesions were classified into acute, 
chronic non-lupoid, and chronic lupoid. 

2.4. Case definition 

Acute patients include those who had received one course of treat
ment with intramuscular administration (systemic) of glucantime or 
intra-lesional glucantime together with bi-weekly liquid nitrogen cryo
therapy. Patients with chronic non-lupoid lesions are those who do not 
heal and remain with an active skin lesion, despite receiving three 
courses of intra-lesional glucantim along with bi-weekly cryotherapy or 
systemic for at least 24 months after the appearance of the lesion. Pa
tients with chronic lupoid (relapse) lesions are those who have healed 
(clinical cure) but present with the reappearance of specific nodules, 
plaque, or ulcerative lesions around or in the old scar after months or 
years [20,21]. 

2.5. Histopathological study 

Skin biopsies were fixed in 10% formalin, and then paraffin blocks 
were obtained. Afterward, sections with 4 μm thickness were prepared, 
and Hematoxylin and Eosin (H&E) staining was performed. The histo
pathological parameters including parakeratosis, hyperkeratosis, acan
thosis, ulceration, exocytosis, spongiosis, abscess formation, apoptotic 
body, melanophages collection, atrophy epidermis, pseudo- 
epitheliomatous hyperplasia, congestion, and inflammatory cell infil
tration were studied according to previous CL histopathological studies 
[22]. 

2.6. Light microscopy 

Biopsies were classified into five histological groups: 1) anergic 
macrophage reaction, 2) histiocytic reaction with focalized necrosis, 3) 
diffuse necrotizing reaction, 4) diffuse lympho-histiocytic reaction, and 
5) lupoid granulomatous reaction. 

2.7. Immunohistochemical test (IHC) 

Deparaffinized sections were stained according to standard proced
ures using the following antibodies (dilution): 

CD1a, DAKO M3571 (1/50), CD68, DAKO M0814 (1/100), CD3, 
DAKO A0452 (1/100), CD8, DAKO M-7103 (1/50); CD4, Biosystem 
NCL-L-CD4368 (1/20), CD20, DAKO M9755 (1/100). 

2.8. Cell count 

Inflammatory/Immune cells in H&E and immunohistochemically 
stained sections were counted using an ocular micrometer. The micro
meter field was divided into 100 squares, each square at 400 magnifi
cation measures 0.528 mm2. We counted 25 central squares (0.132 
mm2). For each biopsy, at least five different foci of inflammation were 
quantified and mean percentages were recorded for statistical analysis. 

2.9. Statistical analysis 

For statistical analysis SPSS software version 20 was used. The results 
were recorded based on mean ± SEM. For comparing different groups, 
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ANOVA test and in special condition non-parametric Kruskal- Wallis test 
were used. To determine the correlation between the tests, we used Chi- 
Square and Pearson correlation tests. In special circumstances, we also 
used non-parametric Spearman correlation test. The differences were 
considered statistically significant at P < 0.05. 

3. Results 

3.1. Clinical and demographical findings 

There were 30 (56.6%) men and 23 (43.4%) women patients. Of the 
53 skin lesions, 38 were classified as acute, nine as chronic non-lupoid, 
and six as chronic lupoid. Chronic non-lupoid and chronic lupoid lesions 
were located mostly on the face. Acute lesions were distributed equally 
on both hands and face, with the occasional appearance on the shoulder, 
back, and chest. There was no significant statistical correlation 
betweenage, sex, site, and type of the lesions (P > 0.05) (Table 1). 

3.2. Histopathological findings 

Histiocytic giant cells and vascular congestion were mostly seen in 
chronic non-lupoid forms compared with acute and chronic lupoid 
groups. Granulomata were present in acute (36.8%), chronic non-lupoid 
(55.6%), and chronic lupoid (66.7%) forms. Fibrosis in chronic non- 
lupoid forms was statistically more significant than in acute and 
chronic lupoid forms (P < 0.05). There was a positive correlation be
tween multinucleated histiocytic giant cells in the dermis and epidermal 
acanthosis regardless of the type of lesions (P < 0.05). Histiocytes and 
lymphocytes were the most common inflammatory cells in all lesions 
regardless of the type (Table 2). The percentage of eosinophils in the 
chronic non-lupoid form was statistically more significant than the acute 
form (P < 0.05). There was no statistically significant difference in other 
inflammatory cells in the three groups of lesions (P > 0.05). 

In the chronic form, in which Leishman bodies are dispersed and rare 
to find, with the deep dermis, periadenxal and/or peripheral margins or 
even papillary tip of the insect’s bite inflammatory site, can be a good 
hint for pathologists to look for these sites too We could find granuloma 
inside lymphatic vessels (lymphangiectatic metastatic granuloma) 
(Fig. 1) or faraway infected macrophages engulfed in intra-cytoplasmic 
Leishman bodies. This suggested the need for a new diagnostic tool in 
the differential diagnosis of difficult cases of infectious dermatitis. Our 
findings for quiet site with less immune cells to disturb its surveillance 
were confirmed IHC staining for CD68, CD3, and CD1a, CD34 (Fig. 2). 
This idea came from leopard hunting behavior and possible octopus’s 
movement of infected macrophages containing Leishman bodies3 to 
prepare a safe life. 

3.3. Immunohistochemistry 

CD68+ macrophages were the most common cells in the dermis and 

were also scattered in the epidermis. There was no significant statistical 
difference in the percentage of macrophages in the three groups (P >
0.05, Table 3). 

CD3+ T-lymphocytes were present as diffuse and focal dermal in
filtrates, also scattered in post-capillary venules and along the basal 
zone. There was, however, no significant statistical difference in T- 
lymphocytes in the three groups (P > 0.05). 

CD8+ cytotoxic T-lymphocytes were the dominant lymphocyte type, 
constituting about 50% of the lymphocyte population in all three types 
of lesions, but exhibited a patchy dermal distribution. They were also 
present along the basal zone and around the necrotic areas. 

CD4+ helper T-lymphocytes had a uniform distribution in the dermis, 
in close proximity of the epidermis, and in the basal layer. CD4+ T- 
lymphocytes in chronic non-lupoid (10.57 ± 2.37%), and chronic lupoid 
(14.40 ± 1.28%) forms were observed more than in the acute form (8.61 
± 1.31%), but the differences were not statistically significant (P > 0.05, 
Fig. 3). 

CD20+ B-lymphocytes constitute a small percentage of inflammatory 
cell infiltrates; they were higher in the chronic non-lupoid (5.22 ±
1.98%) than the chronic lupoid (6.41 ± 2.84%), and the acute (4.52 ±
0.72%) forms, but the differences were not statistically significant (P >
0.05). B-lymphocytes had a patchy distribution in the dermis, mostly 
around the skin adnexa, and were rarely seen around macrophages 
containing Leishman bodies. 

CD1a + Langerhans cells, in varying numbers, were present in the 
epidermis and in the dermis among the dermal inflammatory cell in
filtrates and sometimes obscured the epidermal dermal junction or 
formed collarets around epithelioid granulomata. They were also pre
sent in the hair follicle infundibula and in or around lymphatic vessels. 
They were surprisingly absent in ulcerated epidermis. In chronic lupoid 
and non-lupoid lesions, interlinking dendritic processes produced net- 
like appearances. Epidermal and dermal Langerhans cells (Fig. 4) 
showed progressively higher percentages from acute to chronic non- 
lupoid to chronic lupoid lesions (Fig. 5). However, the differences be
tween acute, and lupoid lesions were statistically significant (P < 0.05) 
but not between other groups. 

There was an inverse relationship between Langerhans cells and 
parasite loads. Epidermal Langerhans cells in parasite load 0 (18.66 ±
1.70%) were more frequent than in parasite load 4+ (7.62 ± 1.37%), 
and the difference was statistically significant (P < 0.05). Also, dermal 
Langerhans cells in parasite load 0 (11.16 ± 2.02%) were more frequent 
than in parasite load 4 (1.25 ± 0.40%), and the difference was statisti
cally significant (P < 0.05, Fig. 6). 

4. Discussion 

In Iran, CL is one of the major health issues, particularly in the 
province of Kerman, especiallyACLform caused by L. tropica. Non- 
healing forms such as chronic non-lupoid and chronic lupoid forms 
may occur by host factors, including the type of immune response, 
demographical characteristics, clinical status, and treatment composi
tions in addition to parasite species [23–25]. We studied some aspects of 
immunopathology for acute, chronic non-lupoid and chronic lupoid 

Table 1 
Baseline characteristics of eligible patients in acute cutaneous leishmaniasis, 
chronic non-lupoid leishmaniasis and chronic lupoid leishmaniasis groups.   

Groups 
Number Mean of 

duration of 
lesion 
(month) 

Mean 
of age 

Sex in each 
group (%) 

Location 
of lesion 

Female Male 

Acute 38 6.13 ± 0.65 34.51 
± 3.01 

36.8 63.2 Face 
(26.5%) 
Hand 
(26.3%) 

Chronic 
non- 
lupoid 

9 40.00 ±
4.89 

25.77 
± 5.87 

55.6 44.4 Face 
(66.7%) 

Chronic 
lupoid 

6 1.33 ± 0.21 23.33 
± 9.26 

66.7 33.3 Face 
(83.3%)  

Table 2 
Frequency of cell types (Mean ± SEM) (%) in acute cutaneous leishmaniasis 
(ACL), chronic non-lupoid leishmaniasis (CNLL) and chronic lupoid leishmani
asis (CLL) in H&E stained sections.   

Cell type 
Acute Chronic non-lupoid Chronic lupoid 

Histiocyte 65.31 ± 2.64 66.50 ± 4.04 64.83 ± 4.42 
Lymphocyte 31.19 ± 2.71 29.88 ± 3.90 33.08 ± 4.81 
Plasma cell 2.67 ± 0.52 1.38 ± 1.09 0.08 ± 0.08 
Eosinophil 0.01 ± 0.01 0.33 ± 0.16 0.16 ± 0.16 
Giant cell 0.59 ± 0.12 1.44 ± 0.55 1.00 ± 0.34 
Neutrophil 0.44 ± 0.18 0.44 ± 0.24 0.50 ± 0.50  
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forms. 
The difference in the rate of chronic non-lupoid leishmaniasis and 

chronic lupoid leishmaniasis as a chronic form in females can be due to 
the women have severe stress after receiving infection of CL especially 
on the face due to the importance of their beauty, and this stress can 
cause a weakening immune system and creating a chronic form [26]. 
Although the women have a stronger immune system, they are more 
potentially prone to chronic immune-based diseases such as lupus ery
thematosus and other autoimmune disorders comparing to male pa
tients. The reason for this may be the hypersensitivity of the women’s 
immune system [27–30]. 

The histological spectrum of ACL includes an anergic response, focal 
or diffuse necrosis, and epithelioid granulomata. The anergic response is 
characterized by a brisk proliferation of macrophages and abundant 

intracellular organisms, but it does not constitute a clinico-pathological 
entity. It is simply a stage in the chronological development of ACL le
sions. Chronic lupoid leishmaniasis resembles lupus vulgaris. The le
sions are characterized by non-caseating epithelioid granulomata, and 
organisms are absent or extremely scanty [11]. Extensive histological 
examination revealed occasional macrophages containing a few 

Fig. 1. A and B metastatic granuloma in the lymphatics vessels deep to the primary site.  

Fig. 2. Immunohistochemical details of metastatic granuloma; A) CD68 strong positive for histiocytes aggregate, B) CD3 T lymphocytes, rare, C) CD1a Langerhans 
cells negative in granuloma, D) CD34 showed lymphangiectatic vessels containing granuloma. 

Table 3 
Cell markers % (Mean ± SEM) in cutaneous leishmaniasis immunohistochemi
cally stained sections in acute cutaneous leishmaniasis, chronic non-lupoid 
leishmaniasis and chronic lupoid leishmaniasis groups.   

Cell markers 
Acute (Mean 
± SEM) 

Chronic nonlupoid 
(Mean ± SE 

Chronic lupoid 
(Mean ± SEM) 

CD 68 62.89 ± 2.52 58.00 ± 3.78 54.83 ± 5.16 
CD3 29.88 ± 2.12 29.77 ± 1.43 29.00 ± 3.53 
Epidermal 

CD1a 
10.57 ± 0.89 14.77 ± 2.47 18.66 ± 1.70 

Dermal CD1a 2.72 ± 0.46 7.88 ± 2.58 11.16 ± 2.02 
CD20 4.52 ± 0.72 5.22 ± 1.98 6.41 ± 2.84 
Others 0.50 ± 0.16 0.55 ± 0.55 0.25 ± 0.25  

Fig. 3. The mean percentages of CD4+ and CD8+ lymphocytes in acute, chronic 
non-lupoid and chronic lupoid leishmaniasis as several clinical forms (Cell/ 
0.0132 mm2 in x 400), (P > 0.05). 
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amastigotes in only 12 cultures yielded Leishmania promastigotes in 20 
and polymerase chain reaction identified Leishmania DNA in 30 (47.6%) 
of the 63 cases studied [12]. 

In our series, all skin lesions contained CD68+ macrophages, CD4+

helper cells, CD8+ cytotoxic cells and a few CD20+ B lymphocytes. CD8+

T lymphocytes remained the predominant T-lymphocytes in acute, 
chronic non-lupoid, and chronic lupoid lesions. Their number and 
topographic distribution around granulomata and necrotic zones sug
gest a significant role in the pathogenesis of CL. Clinicopathological and 
experimental studies have underlined the critical roles of helper (Th1) 
and cytotoxic T lymphocytes for CL healing in humans and mice [31]. 
Castellano and colleagues have suggested that cure was associated with 
a sustained Th1 response with elevated IFN-gamma levels and 
down-modulation of IL-4 and IL-10 production [10,32]. Resistance and 
susceptibility to experimental infection with L. major was associated 
with the development of Th1 and Th2 immune responses, respectively 
[33]. However, studies from India have suggested that an unfavorable 
clinical outcome in CL was not related to an inadequate Th1 cell 
response, but rather to impairment in multiple immune functions [34]. 

We found an inverse relationship between the number of CD1a +
Langerhans cells (LCs) and parasite load. Epidermal and dermal Lang
erhans cells were more frequent in chronic lupoid and chronic non- 
lupoid than in acute forms. Langerhans cells were absent in ulcerated 
epidermis in our series. Geiger and co-workers noted that epidermal LCs 
were absent above the center of the lesions, but normally distributed in 
the surrounding tissue [31]. Other investigators have suggested that, 
dermal dendritic cells (Langerin negative) are important in priming of 
CD4+ T cells, whereas dermal LCs (Langerin + dermal dendritic cells) 
are involved in the early priming of CD8+ T cells [35]. 

Leishmania parasites, unlike viruses, do not render infected myeloid 
cells susceptible to the cytotoxicity of NK cells. Instead, soluble products 
of NK cells trigger the leishmanicidal activity of macrophages [36]. 
Dermal dendritic cells may mediate protection against L. major by 
cross-activation with NK cells and NK-cell-derived interferon-γ [37]. 

We found a statistically significant correlation between acanthosis 
and multinucleated histiocytic giant cells. Keratinocyte-derived IL-6 and 
IL-4 are important for resistance against Leishmania. It has been sug
gested that the epidermis controls Th1-differentiation and keratinocyte- 
derived IL-6 and IL-4 are important for resistance against Leishmania 
[38]. 

In this study and other studies, we noticed IgE antibodies and 
increased eosinophils. Mast cells have been said to be important in CL 
and related to the healing of lesions [39–41]; however, their exact roles 
in the immunopathology of ACL require further systematic in
vestigations in the future. 

We found no report on lymphangiectatic metastatic granuloma. One 
study showed that the predominance of one type of cell leads to an 
inadequate immune reaction as a result of insufficient control from other 
components of the immune system [42]. For example, during diffuse CL, 
the excess of immature non-activated macrophages becomes a source for 
non-controlled amastigote replication and leads to dissemination of the 
infection which is specific to ACL [42]. It is good to compare these 
findings with infectious dermatitis-like lupus vulgaris, leprosy, and deep 
fungal infection for an exact diagnosis. 

Focusing on the deep dermis, periadnexal and/or peripheral mar
gins, or even papillary tip of insect bite inflammatory sites, we some
times find granuloma inside lymphatic vessels (lymphangiectatic 
metastatic granuloma) or even infected macrophages with engulfed 
Leishman bodies faraway. Regular monitoring of chronic forms and 
recognition of causing factors linked with non-healing and relapsed 
forms of ACL is crucial for proper prophylactic and therapeutic strategic 
plans. A better understanding of the histopathological and immuno 
histopathological changes for several clinical forms of ACL is vital in 
improving therapeutic and medical strategies and the prevention of 
chronic forms in the future. Since humans are the main reservoir hosts, 
early detection and efficient, complete, and timely treatment could play 
a major role in the control and prevention of the non-healed forms of the 
disease. 

Fig. 4. Increasing the number of the epidermal Langerhans cells along with 
dermal migration of them from acute group (A) to chronic non-lupoid group (B) 
and chronic lupoid group (C) leishmaniasis were noticed. S100 
immunostaining. 

Fig. 5. The mean percentage of CD1a + Langerhans cells in acute, chronic non- 
lupoid and chronic lupoid leishmaniasis (between acute and lupoid lesion P <
0.05 and between other groups P > 0.05). 

Fig. 6. The mean percentage of CD1a + Langerhans cells in parasite load 0 and 
parasite load 4+ in epidermis and dermis (P < 0.05). 
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