
  

 

    Abstract— Chemokines are low-molecular-weight proteins that 

stimulate recruitment of leukocyte. Studies show that the chemokine 

gene expression in blood cells have an impact on parasitic diseases. 

Our study is about checking effect of chemokine gene in neutrophil 

exposed to leishmania. In this examination at the beginning of the 

work we put leishmania parasite sample in nitrogen tank at the pastor 

institute Department of Immunology. Then we transfered leishmania 

to NNN medium.We controlled parasite medium in 3th and 7th days. 

Parasites of 7th day in logarithmic phase was used for passage. RPMI 

was added to the medium for our job. With this method after 2-3 

passages, parasites proliferate to reach the intended amount. Then 

parasites were used to dealing with neutrophils. The data was analyzed 

using ANOVA. Our findings show that. Our results showed that 

leishmania parasite has not stimulated the ccl4 gen production. 

 

Index Terms— Chemokine Genes, Neutrophiles, Leishmania  

I. INTRODUCTION 

Neutrophils or occasionally neutrocytes ) are the most 

abundant type of granulocytes and the most abundant (40% to 

75%) type of white blood cells in most mammals they from an 

essential part of innate immune system[1]. Its functionality 

varies in different animals [2]. Neutrophils are a type of 

phagocyte and are normally found in the blood stream during 

the beginning (acute) phase of inflammation, particularly as a 

result of bacterial infection, environmental exposure and some 

cancers, neutrophils are one of the first-responders of 

inflammatory cells to migrate towards the site of 

inflammation.[3-4] Neutrophils have a variety of specific 

receptors, including ones for complement, cytokines like 

interleukins and IFN-Y, chemokines, and other proteins[5]. 

Chemokines are low-molecular-weight proteins that stimulate 

recruitment of leukocyte. [6]  

They are secondary pro-inflammatory mediators that are 

induced by primary pro-inflammatory mediators such as 

interleukin-1 (IL-1) or tumor necrosis factor (TNF). [7] 
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 Leishmania is a genus of trypanosomes that are responsible for 

the disease leishmaniasis.[8-10] They are spread by sandflies of 

the genus Phlebotomus in the Old World, and of the 

genus Lutzomyia in the New World. At least 93 sandfly species 

are proven or probable vectors worldwide [11]. Their primary 

hosts are vertebrates;Leishmania commonly 

infects hyraxes, canids, rodents, and humans.[11] According to 

pervious studies shown that, neutrophils in concert with 

macrophages play a previously unrecognized leishmanicidal 

effect on L. (L.) amazonensis [12]. Accordind to last studies, 

During human infection, increased CCL2 expression has been 

reported in lesions from patients with localized self-healing CL 

caused by L. mexicana, compared to patients with nonhealing 

diffuse cutaneous disease (a chronic but hyporeactive 

presentation of CL), in which CCL3 is upregulated [13]. 

Previous evidence suggests that Leishmania virulence, based 

on lesion sizes induced in mice, may be linked to the differential 

expression of chemokines in murine macrophages. Infection of 

BALB/c mice with a highly virulent strain of L. 

braziliensis induced high expression levels of CCL3, CCL2, 

CCL11, and CXCL1/KC in footpad lesions and correlated with 

enhanced inflammation compared to infection with a less 

virulent L. braziliensis strain [14]. Previous studies have shown 

that, TLR9 plays a critical role in neutrophil recruitment during 

the protective response against L. infantum infection that could 

be associated with DC activation [15]. Last studies have shown 

that, that the circulating neutrophils during CL are not 

necessarily more microbicidal, but they have a more 

pro-inflammatory profile after parasite restimulation than 

neutrophils from healthy subjects [16]. Leishmania parasites 

have evolved intricate mechanisms to evade macrophage 

antimicrobial functions [17]. Leishmania-induced macrophage 

dysfunctions have been correlated mainly with depletion of 

microbicidal molecules [17]-[19]. According to last studie, 

Macrophages and neutrophils had cooperate in immune 

responses to Leishmania infection [20].   

II. MATERIAL AND METHODS 

This study, performed in conjunction with the Leishmania 

infantum parasite. Stored parasite sample existence in nitrogen 

tanks at the Pastor Institute Department of Immunology. 

Parasites was transferred to the NNN medium. In the third and 

seventh days after the start of culture, environment with the 

view of parasite growth and lack of microbial and fungal was 

controlled and parasites of the seventh day (in logarithmic 

phase)was used for passage. RPMI was added to the medium for 

this job. Usually, each time adding medium is a passage. With 

this method, after 2-3 passages, parasites proliferate to reach the 

intended amount. Parasites cultivated in a static or stationary 
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phase is removed and were used to dealing with neutrophils. To 

achieve this phase of the seventh day after microscopic 

examination and confirmation of the presence of this phase 

parasites was used in the shape of promastigotes spindle shaped. 

Perform real time PCR for samples: gene expression 

evaluated by SYBR Premix EX TaqII ( TAKARA company) 

use color SYBR green 1 to detection of proliferation of PCR 

products .DNA polymerase Takara EX  HS enzyme in 

the master mix addition to the feature Hot start, which causes 

unwanted products not to proliferate needs activate temperature 

of 95 ° C for 30 seconds. Polymerization property of this 

enzyme at 60 to 66 ° C, which allows the attachment and 

expansion PCR cycle integration and thus the reaction time of 

PCR be reduced. 

Survey of Expression of ccl4 (MIP1-β): stage product was 

electrophoresed on agarose gel and it was determined that there 

was just a band on the size of 112 bp and primer dimer is not 

present in the product. Efficiency was evaluated at a later stage 

in the ccl4 efficiency was 0.987. 

III. RESULTS 

  Figure I shows the standard curve slope CCL4 
 

 
 

Fig. 1. the standard curve slope CCL4 

 

Figure II shows the melting standard curve 

 
 

Fig. 2. the melting standard curve 

Our findings showed that the average of stimulated samples is 

6.1 and of not stimulated samples is 5.6. 

This means that leishmania parasite has not stimulated the ccl4 

production. 

Figure III shows the reproduction curve and preliminary line 

 
 

Fig. 3. the reproduction curve and preliminary line 

 

Figure IV shows the CT of ccl4 gene in stimulated and non stimulated 

samples 

No Colour name type Ct 

5   Mip c unknown 25.40 

6  Pip s Unknown 24.12 

13  Mip c Unknown 25.41 

14  Mip s unknown 23.86 

Figure IV the CT of ccl4 gene in stimulated and non stimulated 

samples 

Figure V shows the samples stimulated and unstimulated for CCL4 

 
 

Fig.5. the samples stimulated and unstimulated for CCL4 

 

Our findings showed that the average of stimulated samples is 

6.1 and of not stimulated samples is 5.6. 

This means that leishmania parasite has not stimulated the 

ccl4 production. 

IV. DISCUSSION 

Our findings show that Expression of Chemokine Genes in 

Neutrophiles Exposed to Leishmania. Last studies have shown 

that, the activation of antimicrobial effector functions in 

macrophages and, as a consequence, resistance or susceptibility 

of the host to Leishmania infections correlate with distinct 

patterns of cytokine production in the infected skin [21-22] The 
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present study provides the first evidence that self-healing LCL 

and progressive DCL, in addition to differences in Iymphokine 

expression, have differential expression of 

monocyte-macrophage attractant chemokines. Studies of the 

pathogenesis of human CL have revealed a fine balance 

between type 1adaptive immune responses leading to parasite 

clearance and exaggerated inflammatory responses leading to 

tissue damage [2,5].As an illustration, IFN-γ and TNF, which 

are required for cure of infection in mouse models, do not 

prevent ulceration in humans and actually correlate with the 

development of disease [5].Levels of IFN-γ and TNF directly 

correlate with lesion size [5] and the levels fall after successful 

therapy[4]. Moreover, immunomodulators  that downmodulate 

the immune response and decrease TNF production, such as 

GM-CSF or pentoxyfilline, are more effective than antimony 

alone at reducing the time to healing and promoting cure of 

patients who are refractory to treatment with antimony 

alone[36,37].Furthermore, peripheral blood cells from 

individuals with subclinical infection, detected by a positive 

delayed type hypersensitivity test(DTH) to soluble leishmanial 

antigen (SLA) with no history of symptomatic disease, produce 

lower levels of these cytokines than CL patients [6]. Although 

neutrophils have been observed in CL lesions [23], a role for 

these cells in the pathogenesis of L.braziliensis disease 

pathogenesis has not been defined. Neutrophils are generally 

thought to be short-lived hematopoietic cells that migrate 

quickly to sites of infection. In mice, neutrophils migrate in 

large numbers to tissues infected with L.braziliensis 

[12],[24].Neutrophils are also found in tissues of CL patients 

albeit usually in small numbers [25,26].In contrast, 

macrophages and lymphocytes are the main hematopoietic cells 

at the site of inflammation in patients with CL, after several 

weeks to months of infection when biopsies are usually 

performed [14[,[27].The current study was based on the 

hypothesis that neutrophils contribute to the inflammation 

observed in human CL. Neutrophils can migrate to the site of 

infection and may produce inflammatory mediators in response 

to L.braziliensis infection triggering adaptive immune response, 

and thus could have an impact on the outcome of disease. 

However, we observed increased parasite loads in CL patient 

neutrophils during increased lengths of parasite exposure. 

Previous studies have been demonstrated that blocking 

neutrophil CR3 reduces the uptake of L.braziliensis [13] 

andTLR2 expression increases after L. braziliensis infection 

[15]. It is possible that neutrophils fromCL patients may 

increase their expression of these receptors associated with 

parasite uptake, and this may influences parasite burden. 

Following infection, neutrophils from both CL patients and 

healthy subjects presented a similar pattern of activation 

characterized by increased CD66b and decreased CD62L 

expression. CD66b is endogenous in specific granules and its 

increased appearance on the PMN surface indicates exocytosis 

from specific granules [28]. CD62L, also called L-selectin, is a 

homing receptor that is cleaved from the neutrophil surface 

upon activation, and its loss facilitates migration out of the 

circulation [29].The combined changes in both surface markers is 

indicative of activated phenotype [13,30]. Similarly, activated 

neutrophils were observed in a murine model of L. braziliensis 

infection [11] and studies of L.amazonensis-infected human 

neutrophils [14] showed that neutrophils from patients with CL due to 

a different organism a decrease inCD62L after exposure to the 

parasite. We also observed that, like infected cells, bystander 

neutrophils also presented an activated phenotype. This could have 

occurred due to exposure to infected neutrophils, and/or to transient 

contact with parasites. Alternatively, it has been demonstrated that 

exosomes, released from Leishmania spp. parasites have 

prionflammatory properties [31] and can activate resting neutrophils 

[32] or dendritic cells [33]. Furthermore, bystander dendritic cells 

express high levels of class II, CD80 andCD86after exposure to 

L.braziliensis, and their activation has been shown to require both, and 

host TNF [33]. 

V. CONCLUSION 

Our results showed that leishmania parasite has not stimulated 

the ccl4 gen production. 
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