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Background: Cutaneous leishmaniasis (CL) is a parasitic disease that affects both 

skin and systemic immune responses. Innate immunity, particularly Toll-like 

receptors (TLRs), plays a key role in host defense. Among these, TLR2 and its 

adaptor MyD88, along with Profilin protein, are believed to contribute to immune 

activation. However, the immune and hematological alterations associated with CL 

remain insufficiently understood in local populations. Objective: This study aimed 

to evaluate some immune markers (TLR2, MYD88, and Profilin) and analyze some 

blood parameters in patients with cutaneous leishmaniasis compared to healthy 

individuals. Methodology: A case-control study was conducted on 90 participants 

(60 patients, 30 controls) aged 10 to 60 years. Blood samples were collected and 

analyzed using ELISA to measure immunological markers, and a complete blood 

count (CBC) was performed to evaluate hematological changes. Results: The results 

showed the presence of hematological changes in patients with cutaneous 

leishmaniasis, including a slight decrease in white blood cells (7.5 ± 2.5) without the 

difference being significant. In contrast, a significant decrease (p≤0.05) was 

observed "in the, average number of red blood cells in patients (4.33 ± 0.42 vs. 4.85 

± 0.48) and significant increases in lymphocytes and monocytes (30.81 ± 6.58) and 

(3.91 ± 2.1), respectively, and granulocytes (71.08 ± 3.06vs. 63.05 ± 4.73, p≤0.05).  

The immune levels of TLR2 (5.07 ± 0.92 vs. 1.34 ± 0.56 pg/ml), MyD88 (449.67 ± 

212.91 vs. 192.44 ± 37.91 pg/ml), and Profilin (95.43 ± 36.30 vs. 61.58 ± 25.84 

pg/ml) were significantly elevated in patients (p≤ 0.05). Conclusion: These results 

indicate the presence of an inflammatory immune response associated with 

cutaneous leishmaniasis infection, reflecting the role of the studied immune markers 

as potential factors in assessing the disease. The study recommends further research 

to investigate the relationship between these markers and the severity of infection or 

the effectiveness of treatments.  
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INTRODUCTION 

Leishmaniasis is a global health problem, spreading in many countries around the world (1). This disease is classified 

as a neglected disease resulting from more than twenty species of protozoan parasites belong to the genus Leishmania. 

Which are transmitted by infected female phlebotomine sandflies (2). This disease varies in three main forms: 

Visceral Leishmaniasis (VL), which is the most severe and sometimes fatal form; mucocutaneous leishmaniasis 

(MCL), which is characterized by disfiguring facial and nasal symptoms and destruction of mucous membranes; and 

cutaneous leishmaniasis (CL), which causes ulcerated skin lesions (3). CL "is described as." appearance of skin 

"ulcers in places." the infected fly bite, which are slow to heal. 

Lesions initially appear as small red papules, which later develop into painless nodules and finally into distinct ulcers. 

The incubation period of the parasite ranges from two weeks to eight weeks, and lesions may progress and sometimes 

persist for three years (4). Upon infection, flagellate promastigotes penetrate the host's skin and are engulfed by the 
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resident macrophages. Parasite entry into phagocytic vesicles helps them survive enzymatic digestion, where they 

transform into amastigotes and multiply within the macrophages (5). The host immune response to Leishmania 

infection involves coordinated contributions from innate and adaptive immune responses. 

Chemokines and cytokines play a key role in combating infections early on by attracting specific types of white blood 

cells. These cells play a crucial role in determining the outcome of infection by regulating and transforming the host's 

immune response against leishmaniasis (6). Adaptive immune cells play a dual role.When infected with 

leishmaniasis, as they can enhance the immune system to eliminate the parasite. and form a lasting response against 

reinfection, or symptoms may progress and the ability to cause disease may increase (7) (8). 

Innate immunity is the first line of defense against leishmaniasis, followed by the activation of cell-mediated 

immunity, where innate cells actively contribute to combating infection (9). Macrophages, keratinocytes, and mast 

cells act at the site of infection as sentinel cells, expressing pattern recognition receptors such as TLRs. They 

recognize pathogens, which stimulate phagocytosis and activate the innate and acquired immune response through the 

production of cytokines and chemokine’s (10). Innate cell receptors recognize parasite surface molecules, which 

stimulate the activation of intracellular signaling pathways dependent on the adaptor protein MYD88, which in turn 

contributes to the activation of inflammatory transcription factors such as NF-κB, thus stimulating the production of 

inflammatory cytokines and immune-stimulating molecules (11) (12). Reactive oxygen species (ROS) and nitric 

oxide (NO) are two effective mechanisms in controlling Leishmania infection and contribute significantly to shaping 

the immune response against the parasite (13). 

The activation of the host's innate immunity requires precision in the function of MyD88, and any dysregulation or 

overstimulation can lead to inflammatory syndromes and diseases with serious health implications for the host. Given 

MyD88's significant role in controlling signaling pathways, it can be considered a target for therapeutic intervention, 

as its recruitment is a prerequisite for inflammatory signals and pro-inflammatory cytokines (14). Profilin is one of the 

parasitic proteins that stimulate the immune response by binding to innate immune receptors. It is believed to 

significantly contribute to the activation process. of antigen-presenting cells and contributes to mitotic spindle 

orientation and cell cycle progression in Leishmania parasites (15). Profilin not only functions as a structural protein 

but also plays a role in controlling vesicle movement within the infected cell, helping the parasite survive and 

multiply during active infection (16). 

In addition to immune markers, parasitic infections have been found to induce significant changes in hematological 

parameters, particularly those associated with the inflammatory response, such as white blood cells (WBCs), 

neutrophils, lymphocytes, and monocytes. Evaluating these parameters in conjunction with immune markers may 

provide a more comprehensive view of the progression and severity of the infection (17). 

This study aimed to evaluate some immunological markers (TLR2, MYD88, Profilin) and analyze some 

hematological parameters in patients with cutaneous leishmaniasis compared to healthy individuals. 

 

METHADOLOGY   

This study was conducted as a case-control study to evaluate some immune factors and hematological parameters in 

individuals suffering from the disease. cutaneous leishmaniasis Compared to the healthy control group. The study 

included 90 participants, comprising 60 patients with clinical and laboratory diagnoses of cutaneous leishmaniasis 

using the direct smear test and 30 healthy controls. The sample size was determined based on the number of eligible 

participants available during the study period who met the predefined inclusion and exclusion criteria. A formal 

statistical power analysis was not performed prior to data collection. Participants' ages ranged from 10 to 60 years. 

Samples were collected from the Dermatology Center in Anbar Governorate, Iraq, between October 2024 and 

February 2025. Participants were selected based on inclusion criteria that included confirmed cutaneous leishmaniasis 

and the absence of chronic or immune-mediated diseases. Exclusion criteria included patients who had received anti-

leishmanial treatment within the past three months, those receiving immunotherapy or antibiotics, patients with other 

dermatological conditions, pregnant or lactating women, and individuals with known chronic systemic illnesses (e.g., 

liver, kidney, or hematological disorders). 



 

JOURNAL OF BIOTECHNOLOGY RESEARCH CENTER, VOL. 20, NO. 2 (2026)                 

57 

 

Blood Sample Collection  

Five ml of peripheral venous blood was collected from each participant. The sample was then divided into two parts: 

1 ml was placed in a tube containing EDTA for the complete blood count (CBC), while the remaining 4 ml was 

placed in a" gel tube. The serum was separated from the blood cells using a centrifuge at 3,000 rpm, for 10 minutes. 

The serum was then carefully, transferred to sterile white tubes and stored at -20°C until immunological analysis. 

 

Complete Blood Count (CBC)   

A complete blood count (CBC) test was performed using a Sysmex XP-300 automated blood analyzer (Sysmex, 

Japan), according to standard procedures for measuring white blood cell counts, the amount of red blood cell counts, 

and lymphocytes. counts, monocyte counts, and granulocyte counts. 

 

Serum levels of some immune markers were assessed  

Serum levels of immune markers (TLR2, MyD88, and Profilin) were analyzed using enzyme-linked immunosorbent 

assay (ELISA) according to the manufacturer's instructions. Ready-made TLR2 and MyD88 assay kit were purchased 

from Sunlong, China (Cat. No. EL0065Hu and Cat. No. SL3143Hu, respectively), while a Profilin assay kit was 

purchased from Elabscience, China (Cat. No. E-EL-H2302). 

 

Statistical Analysis   

Data were analyzed using SPSS (version 22), with results expressed as mean ± standard deviation (SD). To determine 

significant differences between the group of patients with cutaneous leishmaniasis and the healthy control group, 

independent-samples t-test was used. Differences were considered statistically significant at a probability level of 

p≤0.05. 

 

RESULTS 

Distribution of hematological parameters between the two study groups   

The study results showed a slight decrease, with no significant differences, in the white blood cell count in infected 

patients (7.5 ± 2.5) compared to healthy controls (8.1 ± 1.6). The study also showed a significant decrease in the mean 

(p≤0.05) red blood cell count in infected patients (4.33 ± 0.42) compared to healthy controls (4.85 ± 0.48). There was 

Increase in the level of lymphocytes, and monocytes in infected” patients (30.81 ± 6.58) and (3.91 ± 2.1), 

respectively, compared to healthy controls (25. 5 ± 2.1) and (0.58 ± 0.19), respectively. The results also showed a 

significant increase in the percentage. granulocytes in infected patients (71.08 ± 3.06) compared to the control group 

(63.05 ± 4.73), and the difference was significant at p≤0.05, as shown in Table 1. 

TABLE (1): DISTRIBUTION OF BLOOD VARIABLES BETWEEN INFECTED PATIENTS AND HEALTHY CONTROL  

P-value Mean ± SD Groups 

p≥0.05 
7.5 ± 2.5 Patients 

WBC 10
3
/µL 

8.1 ± 1.6 Control 

p≤ 0.05 
4.33 ±  0.42 Patients 

RBC 10
6
/µL 

4.85 ±  0.48 Control 

p≤ 0.05 
30.81 ± 6.58 Patients 

Lymphocytes 10³/µL 
25.5 ± 2.1 Control 

p≤ 0.05 
3.91± 2.1 Patients 

Monocytes 10³/µL 
0.58 ±  0.19 Control 

p≤ 0.05 
71.08 ± 3.06 Patients 

Granuloa 10³/µL 
63.05 ± 4.73 Control 

  Note. Differences were considered statistically significant at p≤0.05. 
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The results were consistent with the research of (18), as their results showed a decrease in the level of total white 

blood cells compared to the control group, and there was a significant increase in the average lymphocytes and 

neutrophils, as well as an increase in monocytes. The results were consistent with (19), as their research results 

showed a decrease in the number of white blood particles with an increase in lymphocytes, and monocytes in infected 

individuals. However, our results did not agree with what they recorded regarding a significant increase in red blood 

cells. The results were also consistent with what was reached by (20), as the data indicated a decrease in the rate of 

red blood cells with a significant increase in lymphocytes and neutrophils in infected individuals compared to healthy 

individuals. The reason may be related to the possibility that these cells have a short lifespan, in addition to the fact 

that red blood cells become more fragile as the infection progresses. 

Lymphocytes, particularly CD4+ Th1 helper T cells, are essential in activating the cellular immune response against 

Leishmania. These cells secrete cytokines such as IFN-γ and IL-2, which stimulate macrophages to kill intracellular 

parasites. Studies indicate that patients with cutaneous leishmaniasis exhibit a robust cellular immune response, with 

increased production of these cytokines, enhancing the ability of macrophages to eliminate the parasite (21). 

Neutrophils are among the first innate immune cells to arrive at the site of infection. These cells phagocytosis the 

parasite and release reactive oxygen species (ROS). Neutrophils also secrete cytokines and chemokines such as 

CXCL8 and CXCL9, which promote the recruitment of Th1 T cells, enhancing the adaptive immune response. The 

results of the study (22) also indicated a significant increase in the number of lymphocytes and an increase in 

granulocytes and monocytes, which helps in the phagocytosis of the parasite" and transform into macrophages or 

dendritic cells that present antigens to T cells, contributing to the activation of the adaptive immune response and 

secreting Inflammatory cytokines such as I L-1 β, "which enhance the local immune response (23). 

 

Distribution of results of TLR2, MyD88 and Profilin parameters between the two study   groups   

The results of the current study showed statistically significant differences (p ≤ 0.05) between patients and controls 

for the immune proteins TLR2, MyD88, and Profilin. The studied proteins recorded higher levels in patients (5.07 ± 

0.92), (449.67 ± 212.91), and (95.43 ± 36.30), respectively, compared to healthy controls (1.34 ± 0.56), (192.44 ± 

37.91), and (61.58 ± 25.84), respectively, as shown in Table 2. 

TABLE (2): CONCENTRATION OF IMMUNE PROTEINS (TLR2, MYD88 AND PROFILIN) IN INFECTED PATIENTS AND 

HEALTHY CONTROL 

P-value Mean ± SD Groups 

p≤0.05 
5.07 ± 0.92 Patients 

TLR2 Pg/ml 
1.34 ± 0.56 Control 

p≤0.05 
449.67 ± 212.91 Patients 

MyD88 Pg/ml 
192.44 ± 37.91 Control 

p≤0.05 
95.43 ± 36.30 Patients 

Profilin Pg/ml 
61.58 ± 25.84 Control 

  Note. Differences were considered statistically significant at P ≤ 0.05. 

 

DISSCUSION 

The results of this study showed a significant increase in TLR2 levels in the serum of patients with cutaneous 

leishmaniasis compared to those without. These findings are supported by previous studies, such as (24), which 

showed elevated TLR2 expression in skin biopsies from patients with American cutaneous leishmaniasis, particularly 

in macrophages, without a clear correlation between this expression and local cytokine levels. Therefore, the 

difference between local and systemic expression may be attributed to a discrepancy in the nature of the immune 

response in the blood compared with that in tissues. The results are consistent with those reported in (25). 
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An increase in TLR2 expression has been observed in patients with cutaneous leishmaniasis after infection with L. 

braziliensis, which strengthens the potential role of this receptor in activating the innate immune response against the 

parasite. The results are in agreement with the study (26) that evaluated the gene expression and membrane protein 

expression of TLR2 in peripheral blood-derived macrophages in patients with Leishmania major. It was found that 

patients with the curable form of the lesion showed higher expression of TLR2 compared to patients with non-curable 

lesions. They explained that the increased level of TLR2 may be associated with a more effective immune response 

against the parasite. 

However, the results of our study partially differ from the findings of the study (27). Studies using TLR2 antagonists 

have shown that neutralizing these receptors results in a reduction in the number of parasites and infected cells, as 

well as a decrease in the levels of some inflammatory cytokines. This reflects the dual role of TLR2: it contributes to 

immune defense in the early stages of infection, while it may be involved in promoting chronic inflammation in later 

stages. Accordingly, regulating the TLR2 response, rather than completely inhibiting it, may represent a more 

effective approach to controlling infection and reducing tissue damage in cutaneous leishmaniasis. 

The results of the current study showed a significant increase in MyD88 protein levels in the serum of leishmaniasis 

patients. These results are consistent with previous research that confirmed the pivotal role of MyD88 in developing 

an effective Th1 immune response against Leishmania parasites. The study (28) showed that the absence of MyD88-

dependent signaling pathways led to a shift in the immune response toward the non-protective Th2 type, as levels of 

IL-4 and IL-13 increased, confirming the direct stimulatory role of MyD88 in the production of IL-12, which is 

necessary for protective Th1 immunity. The study also demonstrated that genetically modified IL12AB−/− mice, 

which lack IL-12 production, were more susceptible to leishmaniasis infection, supporting the hypothesis that 

protection against infection depends on innate immune pathways linked to MyD88. This is consistent with (29). 

A study (30) showed that mice lacking the MyD88 protein developed advanced skin lesions that persisted for a long 

time without improvement, compared to normal mice, which demonstrated the ability to control the infection and 

gradually recover within a few weeks. A noticeable increase in the number of parasites was also observed, in the 

lymph nodes of MyD88-deficient mice, reflecting the immune system’s weak ability to combat the parasite in the 

absence of this protein. The study attributed this deficiency to a failure to activate Toll-like pathways, particularly 

TLR2, due to the ineffective recognition of parasite surface molecules such as LPG. The results also indicated that 

activation of these pathways requires the presence of MyD88, which in turn contributes to stimulating the production 

of IL-12, necessary for the Th1 defensive response. 

As for the profilin protein, the current study showed a significant increase in its average concentration in the serum of 

infected people compared to the control group. The results were consistent with what was indicated in the research 

(31), which explained that the profilin protein plays an important role in stimulating an immune response by 

activating TLR11 and TLR12 receptors, leading to the secretion of inflammatory cytokines such as I L-12. Another 

study conducted by (32) showed that the increase in profilin expression contributes to stimulating innate immunity by 

enhancing the response of dendritic cells, which boosts the immune system’s ability to resist intracellular parasites. 

Toll-like receptors (TLRs) are among the most important pattern recognition receptors, playing a pivotal role. These 

receptors are found on the surface or inside some immune cells and are characterized by their ability to recognize 

pathogens and detect danger signals (33). When these receptors are activated, the signal transducing protein MyD88 is 

recruited, which transmits the signal inside the cell and leads to the activation of gene expression of inflammatory 

cytokines to generate a rapid and effective immune response against Leishmania parasites (34). On the other hand, 

Profilin is one of the cytoplasmic proteins associated with the parasite's cytoskeleton. 

It has been shown to play a role in stimulating innate immunity through its binding to TLR2 receptors (35).  

Leishmania parasites express a single profilin protein (LdPfn), which plays an important role in regulating 

intracellular actin dynamics, i.e., cytoskeleton organization. During active infection, the demand for this protein 

increases within the parasite to enhance its ability to move, replicate, and survive within the host. This increase may 

result in overexpression or partial secretion of profilin outside the cell, either through active secretion or as a result of 

lysis of infected cells, leading to its detection in the serum of infected individuals. This highlights the potential for 

using profilin as a biomarker to reflect the severity of infection and parasite activity in the body (36). 
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This study has some limitations, including a small sample size, recruitment from a single geographic area, and the 

case-control design, which does not allow direct causal inference, as well as potential influence from uncontrolled 

factors such as nutritional status or prior treatments. 

An important clinical implication of the present findings is that they may assist clinicians in monitoring and managing 

patients with cutaneous leishmaniasis. TLR2, MyD88, and Profilin levels could serve as potential biomarkers for 

disease activity or treatment response, while providing insight into innate immune mechanisms for future therapeutic 

strategies. 

 

CONCLUSIONS   

The results of this study demonstrated that cutaneous leishmaniasis infection significantly affects some hematological 

and immunological parameters in patients. These findings contribute to enhancing the immunological and 

physiological understanding of the disease and highlight the role of these markers as potential factors in diagnosing or 

monitoring the disease. We recommend conducting larger-scale future studies to confirm these findings and examine 

the relationship between these markers and the severity of infection or patients' responses to treatment. 
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 والمعلمات الذمىية في داء الليشماويات الجلذي البشري،  Profilinو    MYD88و TLR2تقييم 

 وشاهذ دراسة حالة

 رجاء سىيذ عبذ                               
1      

 ثائر عبذ القادر صالح     ، 
1        

محمد محمىد  فرحان       ،
2

 

                    قغى عهىو انحُاة، كهُت انخشبُت نهعهىو انصشفت، جايعت الأَباس، انعشاق.   1

  .                     يشكض بحىد انخقُُاث الأحُائُت، جايعت انُهشٍَ، بغذاد، انعشاق 2

    

 الخلاصة 

( يشض غفُهٍ َؤثش عهً كم يٍ الاعخجاباث انًُاعُت انجهذَت وانجهاصَت. حهعب انًُاعت انفطشَت، CL: داء انهُشًاَُاث انجهذٌ )خلفية عه المىضىع

، MyD88انً جاَب يحىل الاشاسة    TLR2(، دوسًا سئُغُاً فٍ انذفاع انًُاعٍ نهجغى وبشكم خاص  TLRsبانخىل  )وخاصتً يغخقبلاث انشبُهت 

ٌ غُش يفهىيت وبشوحٍُ بشوفُهٍُ، انهزاٌ َغاهًاٌ فٍ حُشُػ انًُاعت ويع رنك، لا حضال انخغُشاث انًُاعُت وانذيىَت انًشحبطت بذاء انهُشًاَُاث انجهذ

( وححهُم TLR2 ،MYD88 ،Profilin: هذفج هزِ انذساعت إنً حقُُى بعط انًؤششاث انًُاعُت )الهذف مه الذراسةكاٌ انًحهٍُُ.بشكم كافٍ نذي انغ

 99شاهذ عهً -: أجُشَج دساعت حانتالمىاد وطرق العملبعط يعهًاث انذو فٍ يشظً يصابٍُ بذاء انهشًاَُا انجهذَت، يقاسَتً بأشخاص أصحاء. 

ا( حشاوحج أعًاسهى بٍُ  39ويشَعًا  69يشاسكًا ) ًً نقُاط انًؤششاث  ELISAعُت. حى جًع عُُاث انذو وححهُهها باعخخذاو حقُُت  69انً 19شخصًا عهُ

أظهشث انُخائج وجىد حغُشاث ديىَت نذي يشظً داء انهُشًاَُاث انجهذٌ، بًا فٍ رنك  الىتائج:( . CBCانًُاعُت، بالإظافت إنً إجشاء حعذاد دو كايم )

( دوٌ أٌ َكىٌ انفشق را دلانت إحصائُت.  فٍ انًقابم، نىحع 8.1±  1.6( يقاسَت بالاصحاء )7.5±  2.5غفُف فٍ خلاَا انذو انبُعاء ) اَخفاض

( وصَادة كبُشة فٍ انخلاَا انهًُفاوَت 4.85±  9.48يقابم  4.33±  9.42( فٍ يخىعػ عذد خلاَا انذو انحًشاء نذي انًشظً )P < 0.05اَخفاض كبُش )

( أيا P < 0.001( عُذ )63.95±    4.73( يقابم ) 71.98±  3.96( عهً انخىانٍ، وانخلاَا انًحببت )3.91±   2.1( و)39.81±  6.58انىحُذاث )و

يقابم    MyD88 (449.67 ± 121.91)، وعجم Pg/ml( 1.34±  9.56( يقابم )9.92  ±5.97)  TLR2بانُغبت نهًغخىَاث انًُاعُت عجم 

(37.91 ±192.44 )Pg/ml ( ٍُ61.58±  25.84(  يقابم )95.43± 36.39، وانبشوفه )Pg/ml  فٍ انًجًىعت انعابطت عُذP<0.0001 .

ت : حشُش هزِ انُخائج إنً وجىد اعخجابت يُاعُت انخهابُت يصاحبت نلإصابت بانهشًاَُا انجهذَت، يًا َعكظ دوس انًؤششاث انًُاعُت انًذسوعالإستىتاجات

 قُُى انحانت انًشظُت. حىصٍ انذساعت بئجشاء بحىد إظافُت نذساعت انعلاقت بٍُ هزِ انًؤششاث وشذة الإصابت أو فعانُت انعلاجاث.كعىايم يحخًهت فٍ ح
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