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Abstract--- The results of the immunofluorescence study with ELISA
technique showed ELIZA for sera of patients with leishmaniasis L.
Major Significant increase in cellular kinetics values, as interleukin
reached 6 (IL6) 4.45%£3.2 pg | ml, tumor necrosis factor factor -a) 0.32
+ 0.15 pg | The statistical study recorded a significant increase at the
p<0.05 probability level with the control group samples. The
laboratory results of hematological covariance assays recorded a
significant decrease at p<0.05 in the hemoglobin level Hb reached
(12.2%+1.1 g | deciles compared to the control group 15.9 + 0.66) g |
Decylase¢ white blood cells, neutrophils and lymphocytes were
significantly elevated at p<0.05 when compared with the control
group.
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Introduction

Immunological methods have been used to diagnose cutaneous leishmaniasis,
such as immune cytokines, which are proteins or carbohydrates secreted by T
cells, macrophages and monocytes. Histological examinations lead an important
indicator in evaluating the quality of infection with the cutaneous leishmaniasis
parasite and for the purpose of differentiating between multiple types of skin
infections and other types of skin diseases such as leprosy and deep fungal
infection. Baaten BJ, 2012).
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Cytokines

The origin of the term cytokines is derived from the Greek word Cyto = cell¢
meaning cell, and Kinose = movement« meaning movement ( Balk will , 2000 ) . Its
low molecular weight (20000-5000) Dalton (Banerjee, 2016) is highly regulated
and has hormone-like activity if it affects distant cells in the host body and binds
to specialized receptors on the target cell membrane, causing chemical changes
as a result of these signals to genes to direct them to do an action A specific
biologi (Barazesh ,2018). The effects carried out by cellular kinetics are called
according to their location. If they affect the cells that produce them, then they
are called autocrine, or on neighboring cells, they are called paracrine, or
internally, they are called endocrine. (Barbosa, 2018). Cytokinetics may lead to
immunosuppression, producing fibroblasts, white blood cells, and phagocytes.
Cyto Caines (Barrera,2013). They are the important basis in the formation of
immune system cells that regulate the cellular and humoral immune defenses
because they have an important role against inflammation (Ben Salah A, 2013).
Cytokines participate in the defense and repair process and in the types of blood
cells. Hematopoietic cells are secreted from multiple nucleated -cells
(Bhattacharya, 2016). So they are pro-inflamaatior or anti-inflammatory kinetics
as well as they exercise some necessary vital activities in chemical attraction to
form unspecialized antigens (Bhattarai NR, 2010). Cellular kinetics also reduce
inflammation to prevent tissue damage in the body (Bianchi, 2019) and inhibit
target cells due to the presence of surface receptors on them (Biswas, 2017) .
Therefore, it is necessary to estimate the level of cellular kinetics, understand the
response of the immune defenses in the body, and know the lethal effect of the
disease (Cabello-Donayre, 2016). The various cellular kinetics were also classified
into several classes, such as:

Lymphokines, which are produced by lymphocytes.
Alpha and Beta Interferons (IFNs) Interferon which is produced in cases of
virus entry.
Monokines Monokines produced from Mecrophage monocytes.
Chemokines, which are produced from mononuclear macrophages,
fibroblasts and endothelial cells, which are considered as immune
attractions.

e Growth stimulating factor (GFS) that supports cell growth.

o interleukins (ILS) Interleukines secreted from white blood cells (Calderon
Guzman, 2019)

Interleukins

It is a type of cytology Kinetics are found inside the white cells in the blood and
work to stimulate the immune system by carrying out vital activities that fight
disease and expel the pathogen and kill it (Blazkova, 2017). There are more than
25 types of interleukins, each customized according to its role in the body
(Campos, 2020).

Inter leukin6(IL-6)

It has a molecular weight of (27-22) kDa and secretes interleukin 6 T lymphocytes
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T-lymphocytes, B - lymphocytes, macrophages, eosinophils, polymorphonuclear
cells, monocytes, and mast cells osteoblasts, stem cells, chondrocytes, endothelial
and skeletal cells, smooth cells, astrocytes, and keratinocytes Keratinocytes
Boeelaert M,2014). This interleukin works to induce heat in the acute response by
raising the body temperature of the host, as it is considered a pro-inflammatory
or anti -inflammatory cytokine. Carneiro, 2016). It is also called by scientific
nomenclature, including B-cell differentiation factor B-cell differentiation factor ,
interferon interferonbeta-2 , hybridoma growth factor , B -cell stimulatory factor
(BSF-2) , or CTL differentiation factor Browne, 2013 ).

Laboratory experiments conducted on animals showed the significant role of IL-6
in enhancing the immune response to T cells TH2 in cutaneous leishmaniasis CL
,2012) Bualert L). The main and important effects of it are due to its presence in
the circulatory system and can be in the center of infection or far from it
(Castanys- Munoz E, 2012) and that these effects have a major role in the
pathogenesis of the injured and that the use of IL-6 in the treatment of
macrophages in vitro works on the inhibition of the production of tumor necrosis
factor -inf -a and interferon IFN-Y against L. amazonesis and stimulation of IL-10,
IL-17. production (Celes, 2016). Interleukin is IL-6 is a stimulatory and anti-
inflammatory cytokine that works at the site of the sandfly sting to stimulate the
acute phase response by producing Acute phase proteins. Inflammatory
conditions with clinical and biological signs such as heat, redness, swelling and
pain (Chakrabarti, 2013)). This is accompanied by an increase in leukocytes,
phagocytes and natural killer cells in the area of damage to remove harmful
residues of cell debris and prepare the area for repair (Campos, 2020)). Among
other effects on B and T cells, there is an increase in immune globin expression
and the differentiation of B cells into plasma cells. T doubles and increases its
activity, urging the liver to secrete proteins that bind the automata system with
microorganisms in addition to molecular adhesion expression and possession of
soluble receptors Interleukin-6 receptors (SIL-6Ra) , which have a role in
preparing the cellular defense response and activation of inflammatory processes
and the emergence of fever through The effect on the neuroendocrine glands, as
well as the proliferation and differentiation , and the inhibition of the
inflammatory process . Chatterjee, 2015).

Tumor necrosis factor alpha

It is a protein that participates and emits a cellular signal during the
inflammatory process in humans. It belongs to the cytokines. It is of two types:
tumor necrosis factor alpha (TNF-a) and tumor necrosis factor (TNF) beta (TNF-B)
and tumor necrosis factor alpha (TNF - alpha). And it has a significant impact on
activities inside or outside the body that cause regulation of the differentiation of
cancer cells, laboratory or internal, such as modifying cell migration or inducing
cell death (Chauhan, 2017). The cytokines have a great immune necessity to deal
with parasitic and bacterial diseases, yet there is ambiguity in the mechanism of
sensitivity to address the disease and achieve the immune response (Chen, 2018).

responsible for the production of TNF-a , including lymphocytes , macrophages ,
neutrophils, mast cells, B cells , and T cells . There are two TNF-a- binding
receptors, TNFR1 and TNFR2 on the surface of the affected cell. The receptors are
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distributed in several forms and according to the type of responding cell (das
Dores Moreira, 2016). TNF -a has an important role in cutaneous leishmaniasis«
as treatment with it had a significant role in reducing the skin symptoms of the
lesion in terms of size and number of parasite inside the skin ulcers, but when
the effect of antibodies to necrosis factor is removed, the complications of the
disease will increase (Chikku, 2016)).

The presence of TNF-a as a protein and can pass into macrophages through the
membranes, and in a scientific study it was indicated that when injecting anti-
TNF into mice infected with leishmaniasis« it leads to the decomposition of the
infection-carrying macrophages and a large spread of the parasite L.Major within
the macrophages in the body and suppression of the role of immunity. In contrast
to the beneficial effect of TNF activating the infected macrophages and fighting
L.Major and enhancing the immune capacity to resist the disease, as it has been
indicated in many experiments to the ability of TNF to weaken the recurrence of
parasitic infection in the body of living organisms (da Silva Vieira, 2019) .

Leishmaniasis diagnosis
Immunological methods

It includes multiple diagnostic methods for diagnosing cutaneous leishmaniasis
(CL)¢ including:

Skin test

It is also called the Montenegro test or delayed hypersensitivity, and it is to
investigate the injury inside the body (Cogger , 2020). (0.1) ml of the parasite
antigen is injected into the dermis area and the positive results are 7 weeks after
the injection. Then the hardening and redness of the area reaches a peak after
(48-24) hours and the test is positive with an increase in the percentage of
hardening of the area at the injection site and this test depends on the body’s
response leishmaniasis immunoassay (Conceicao, 2016).

Serodiagnosis test
These tests identify changes in antibodies, serum proteins, or both (Das, 2013).

Determination of the level of immunoglobulins

Turban diffusion test. Formal- gel Test

Complement fixation test (CFT)

Direct Agglutination Test

Indirect HaemoagglutinationTest (IHA) _

Indirect fluorescent antibodies test (IFAT)

Enzyme -Linked Immunosorbent Assay (ELISA) (AL-Janabi, 2001; Lainson
and Shaw, 1965).

Direct Agglutination Test (DAT)

Tests of high sensitivity and specificity and that are cheap and simple. Therefore,
they are ideal for laboratory and field studies, where their sensitivity in the
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absence of tests reaches 100-91 % and the specificity of 100% -72%. 2020).
Indirect immune fluorescent antibodies test (IFAT)

This test identifies antibodies against the antigen present on the surface of the
parasite and that there is no difference between the amastigote phase antigen and
the promastigote antigen in the same strain of leishmaniasis. (Cunha J, 2012).
This test has a high sensitivity in parasitological diagnosis, especially in the early
stages of infections, up to 96 %, and the specificity reaches 98 %. Commercial
test strips have been manufactured to detect specific antibodies to parasites
(Cunha J, 2010).

Enzyme linked immune sorbent assay (ELISA)

This test is of great value in the serological diagnosis of leishmaniasis¢ as the
specificity and sensitivity of the ELISA test are affected by the antigen used. Many
antigens were detected in the ELISA test , including Antigen viz for the detection
of Gene B protein For L.Major cutaneous and mucocutaneous leishmaniasis, the
use of recombinant V12 antigen and major surface recombinant gb63 surface
glycoprotein for L.Major . (Cunha J,2011).

Immunoblotting

This test is more commonly used in leishmaniasis Visceral , but it has a low rate
with cutaneous leishmaniasis in detecting leishmaniasis antibodies , so it was not
widely used (Cunha J, 2013) .

Materials and Working Methods

Immunological study
Measure the level of interleuking

The examination includes a group of people infected with cutaneous
leishmaniasis in the current study (318) samples, in addition to the serum of
healthy people in the control group (14) samples in order to estimate the level of
cellular kinetics (IL-6) through the use of the ELISA test and according to the
instructions of the American company that supplied for examination Elabscience

Test Principle

The test method involved adding a serum sample and base solution to measure
standard to zero in the plate lined with biotin -conjugate antibodies of interleukin.
IL-6 After the reaction between the antibody and antigens inside these pits, the
plate is washed to remove the unbound substances, then Horseradish peroxidase
(HRP) Avidin -conjugated is added, then the plate is washed again to remove the
unbound substances between the antibody and the antigen, and then the base
substance ( TMB ) to the etching and the incubation period of the base material
ends, then the reaction is stopped by adding sulfuric acid, where the color
changes from blue to yellow . IL-6. cytokinetic assay
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amounts solutions amounts solutions
1 x 50 ml Sample Diluent 1 (96 As:say plate (12 x 8 coated
wells) Microwells )
1x20ml Wash  Buffer (25 x 2 Standard (Freeze dried)
concentrate)
1 x 10 ml TMB Substrate 1 x | Biotin-antibody (100 x
120ul concentrate)
. 1 x | HRP- avidin (100 x
1x10 ml Stop Solution 120l concentrate)
4 Adhesive Strip (For 96 1x 15 ul | Biotin-antibody Diluent
wells)
1 Instruction manual 1 x 15ul | HRP- avidin Diluent

Method of Work (procedure)

Dilution: The standard solution was diluted to 1/20 of the dilution solution
(N12) to obtain a positive and negative dilution. Sample addition (100)
pl and as per the pits was covered with tape and incubated for 1 h at 37 °,
and the liquid was removed from the pits without being rinsed off. Add
Biotin-antibody (100) pl to the etch, place the tape and incubate at 37 °C
°for one hour.

Washing: The washing is by filling the pits with a washing solution with
distilled water for two or three times, then removing the washing solution
and using insulating cleaning paper for 2 minutes each time. Add
dilution (100) pl of Horseradish peroxidase to all pits, cover them with new
tape, and incubate for 30 minutes at a temperature of 37 °. Repeat the
washing process (4-5) times as in the fourth step. Add the base material
(TMB) in the amount of (90) pl to the pit cover and incubate it for 15
minutes in the absence of light and at a temperature of 37 °. Adding (S0 pl)
of the stop solution to the pits with gentle pressure to ensure thorough
mixing, and the process is called stopping the reaction .

Assay: The optical density was determined after (5 minutes) for all pits, and
then the results were read by a spectrometer with a wavelength of 450 nm.

Calculation of Results

The cellular kinetic

(IL-6) concentration values were calculated from the

measurement standard curve by using the ALNERA device with wavelength 450
nm and the measured concentration was on the horizontal axis and the chromatic
absorbance values on the vertical axis as shown in Figure (3)
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Image showing serum samples in IL-6 . test plate
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Standard curve shape for IL-6. Cytokinesis
Measurement of tumor necrosis factor
The immunoassay ELISA (ELIsA) was used, according to the instructions attached
to the diagnostic examination kit, which was supplied by the American company
Elabscience.
Test principle
The quantitative sandwich enzyme principle was used, in which antibodies to

necrosis factor surrounded TNF-a previously prepared in the microplate, samples
were added to the pits in the plate with anti- . antibody TNF-a , the bodies are
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bound and then the unbound substances are eliminated after which the biotin-
bound body is added to the TNF-a to each hole in the lamina then wash and add
avidin -linked peroxidase (HRP) to it. Then washing and removing the irregular
reagent avidin - enzyme, then adding the basic solution to etch the plate, then the
color changes according to the amount of TNF-a , then its intensity decreases.

The method of work

Dilution : The standard solution was diluted to 1/20 of the dilution solution
( N12) to obtain a positive and negative dilution. Sample addition (100) pl
and as per the pits was covered with tape and incubated for 1 h at 37 °, and
the liquid was removed from the pits without being rinsed off. Add Biotin-
antibody (100) pl to the etch, place the tape and incubate at 37 °C °for one
hour.

Washing : The washing is by filling the pits with a washing solution with
distilled water for two or three times, then removing the washing solution
and using insulating cleaning paper for 2 minutes each time. Add dilution
(100) pl of Horseradish peroxidase to all pits, cover them with new tape, and
incubate for 30 minutes at a temperature of 37 °. Repeat the washing
process (4-5) times as in the fourth step. Add the base material ( TMB ) in
the amount of (90) pl to the pit cover and incubate it for 15 minutes in the
absence of light and at a temperature of 37 °. Adding (50 pl ) of the stop
solution to the pits with gentle pressure to ensure thorough mixing, and the
process is called stopping the reaction .

Assay : The optical density was determined after (5 minutes) for all pits, and
then the results were read by a spectrometer with a wavelength of 450 nm.

Table 3-11
Components of the kit for the examination of tumor necrosis factor

Materials Concentrations T
(12 x 8 coated Microwells ) 1 (96 wells) 1
Standard (Freeze dried) 2 2
Biotion -antibody (100 x concentrate) 1 x120ul 3
HRP- avidin (100 x concentrate) 1 x120ul 4
Biotin-antibody Diluent 1x15ml S
HRP- avidin Diluent 1 x15ml 6
Sample Diluent 1 x 50 ml 7
Wash Buffer (25 x concentrate) 1 x20ml 8
TMB Substrate 1 x10ml 9
Stop Solution 1 x10ml 10
Adhesive Strip (For 96 wells) 4 11
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Results

The results of the immunological study : the level of cellular kinetics in infected
with the cutaneous leishmaniasis parasite .

Cytokinesis (IL-6)

The results of the current study indicated an increase in the level of IL-6
cytokinesis when comparing patients with cutaneous leishmaniasis 0.45+3.2 pg |
ml with healthy subjects in the control group 0.40+£0.11 pg | ml, and according to
the statistical study and at the level of significance (p < 0.05), as shown in Table
(11-4).

Tumer necrosis factor (TNF-a)

The results of the study showed an increase in the level of TNF-a in patients with
cutaneous leishmaniasis parasite in comparison with healthy people in the
control group, and at a significant level (P< 0.05), which amounted to 0.32+0.15
pg | ml and 0.03+0.02 pg | ml and respectively.

Table 11-4
Effect of Leishmania infection on some immune factors in the blood serum of
infected persons

TNF-a necrosis factor concentration | Interleukin concentrationIL-6 ( standards
)pg /ml) pg /ml) injury
M + SD M + SD
0.03%= 0.02 0.40+0.11 the healthy
0.32 £ 0.15%* 4.45+3.2 * the injured
3.4 5.4 Arithmetic v
2.09 2.09 P Tabular T< 0.05
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Cellular kinetics ( interleukin- 6 )

The results of the study, as shown in Figure (1-11), showed a significant increase
(P<0.05) in the level of interleukin cellular kinetics. IL-6 in the blood serum of
people with cutaneous leishmaniasis compared with healthy people, where it was
4.45+3.2 ) pg | ml compared to the healthy group, (0.40£0.11) pg | ML .

Tumer necrosis factor

The results showed, as shown in Figure (2-11), a significant increase at the
probability level (P<0.05). leishmaniasis parasite compared with healthy controls,
the level of tumor necrosis factor in the group of patients was (0.32+0.15) pg | ml
compared to healthy subjects (0.0320.02) pg | Ml .

Blood picture criteria

The current study, as shown in Table (12-4) , showed a standard blood picture of
cutaneous leishmaniasis infected and the control group, and indicated the
discrepancy between the levels in infected and healthy individuals, including
(neutrophil cells , lymphocytes , eosinophils , total white blood cells WBC and
hemoglobin) . A significant decrease was recorded at the probability level (P<0.05)
in the hemoglobin of those infected with the cutaneous leishmaniasis parasite
(12.2+1.1) g | dl compared with the control group (15.9+0.66) g | Also, both
neutrophils and lymphocytes showed a significant increase (P<0.05) when
compared with the control group (63.1£8.61) and (41.03%£2.42), respectively . Also,
white blood cells recorded a significant difference when compared to the control
group and under the probability level (p < 0.05) .

Table 12-4
Effect of Leishmania parasite infection on some blood elements of infected
persons and control group

LYM £ | Neutrophil concentration Hb concentration standards
concentration % concentration | (1079 /L) (g/d]) injury

M + SD M + SD M + SD M + SD

35.1+4.55 50.2+6.21 6.6+0.96 15.9+£0.66 healthy

41.03+2.4 63.1+8.61 *9.3+0.96 12.2+1.1 * afflicted
2* *

4.3 7.7 1.9 2.6 Arithmetic v

2.09 2.09 2.09 2.09 P Tabular T

< 0.05

Discussion

Immunological study of cutaneous leishmaniasis patients

The results of the current study, after determining the level of (TNF-a, IL6),
respectively, in the blood serum of cutaneous leishmaniasis patients showed that
there were significant (P<0.05) and statistically significant differences as a result
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of the immune response, which is a reaction of the patient’s body to resistance to
parasitic infection, after comparing with other subjects. The healthy controls
(control group) where the IL6 level increased and the concentration was 4.45 + 3.2
pg | In comparison with the control group , 0.4+0.11 pg |ml also increased the
level of TNF-a with a concentration of 0.32+0.15 pg | ml and compared to the
control group 0.03%+0.02 pg | and this agrees with what was found (De Freitas ,
2016) where the IL-6 concentration was high when infected 1.66+5.47 pg | ml
and the control group 1.28+2.85 pg | ML, and IL-6 and TNF-a are among the
most important physiological indicators associated with the occurrence of
infection or some pathological syndromes . Amzar & Igbal (2017). Macrophages,
monocytes , B and T cells are responsible for the production of IL-6 and activation
of the body's defenses . And stimulating the liver to form blood (de Moraes, 2018).

The production of IL-6 and TNF-a in cutaneous leishmaniasis is also associated
with an increased response in the phase of antibody formation and an increase in
body temperature (De Silva, 2016). De Oliveira, (2019) indicated that the immune
system plays a key role in cases of infection against pathogens, where
macrophages are active against parasitic products, and thus produce cytokines
against inflammation and an increase in the level of IL-6 and TNF-a compared to
the control group. Thus, these cytokines, after their secretion from macrophages,
combine with white and T cells and are attracted at the sites of infection to resist
the disease. These results were also in agreement with De Souza, 2012) in his
study of 28 cases of cutaneous leishmaniasis, where elevated IL-6 was recorded at
arate of 9.7 + 2.81 pg | ml compared to the control group 4.6£1.61 pg | This was
attributed to the height and immune strategy of the patient's body. The results
agreed with (Dennis, 2018) in terms of indicating an increase in IL-6 in the serum
of a group of rats infected with Leishmania parasite, where it confirmed the
elevation of TNF-a and IL-6 due to inflammation, especially after contact of the
parasite with the liver while stimulating the production of these cytos. Kainat.

While it was confirmed by Depledge, (2010), a significant increase occurred as a
result of visceral cutaneous leishmaniasis. The current study also agreed with Al-
Hassani (2020), where he found a high concentration of IL-6 0.035+0.017 pg | ml
compared to control 0.028+0.017 pg | Also, a significant increase of TNF-a was
recorded compared to the control group, and respectively 0.103+0.201 pg | ml,
0.026%0.031 pg | This is consistent with what we found in our current study,
where TNF-a recorded an increase in concentration compared to the control
group. This is due to the body's defenses and the production of hormones like
TNF-a and IL-6 , which are produced by macrophages and B-cells for a humoral
response. (Desbois N,2014).Recent studies have also demonstrated the ability of
the prophase of Leishmania parasite to produce extracellular vesicles that
stimulate cells and produce IL-6 and IL-10 and stimulate B-1 cells. to produce
TNF-a ( Dostalova A, 2012) . As shown in Table (11-4).

Blood parameters

The results of the current study showed a significant decrease in the hemoglobin
level of people with cutaneous leishmaniasis¢ which amounted to 12.2 + 1.1
compared to the control group, which amounted to 15.9 * 0.66 , according to the
statistical study and at a significant level (P<O.05). These results are consistent
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with Al-Hassani study (2020). ) in Qadisiyah, where the result was close and
reached in the injured 15.82 + 0.83 compared to the healthy group 13.37 £ 1.77 .
This decrease is attributed to cases of anemia resulting from malnutrition or lack
of iron absorption in the intestines or as a result of broken red blood cells and
this conclusion is consistent with what the researcher Felek (2019) also pointed
out the role of leishmaniasis in its effect on the liver and spleen, and the
occurrence of defects and the decrease in hemoglobin in the blood, with loss of
appetite in the sufferers. Because of malnutrition and a lack of folic acid, iron and
vitamin B12 , as well as the possibility of a deficiency of red blood cells or their
destruction as a result of an enlarged spleen or a defect in some body functions
(El-Beshbishy HA, 2013) .

Our current study showed in terms of the total number of white blood cells by
recording a significant increase and difference at the level of p<0.05 , and the
WBC in the injured was 9.3 += 0.96, and compared with the control group, it
amounted to 7.65 £ 0.96 and it did not agree with what was reached by Al-
Hassani (2020) where no significant differences were recorded. It was within the
normal rates and this was attributed to several factors, including the time of
taking the sample, the duration of infection, the number of parasites ingested in
mononuclear cells, and the slight decrease due to their presence in the liver,
spleen and bone marrow, and their absence in the bloodstream. (El-Khadragy,
2018) Our study agreed with Al-Mansoori (2007), who pointed to a decrease in
white blood cells in the infected to the accumulation of blood cells as a result of
the large parasite numbers and their accumulation in the liver and spleen, and
their dysfunction and lack of numbers in the bloodstream. She also agreed with
Moker (2006) . Which indicated an increase in the number of white blood cells.

As for the neutrophils and lymphocytes, their concentration in the blood
increased, reaching higher in the infected than the healthy group. The
neutrophilic cells in our current study reached 63.1 + 8.6 , a significant difference
according to the statistical study and at a probability level of p < 0.05 compared
with the control group, which amounted to 50.2 = 6.21 The results of our study
agreed with the findings of Al-Hassani (2020). Where it recorded an increase in
neutrophil cells 52.99 + 7.29 compared to the control group 62.98 + 9.07, as well
as an increase in the concentration of lymphocytes, and it was 36.24 + 5.51 in the
infected group and in the control group 40.31 * 3.61 Also our study agreed with
the findings of Al-Mousawi (2015) in Dhi Qar from An increase in the
concentration of neutrophils and lymphocytes. These results were explained by
the role of these cells in defending the body against parasitic protozoa, as they
digest and phagocytize them, so their number increases in the case of infections
caused by parasites and bacteria, and in chronic cases, and as a result of these
cells containing lysosomes , their numbers decrease, including infection with the
Leishmania parasite Erejuwa , 2013 ) ) Our results also agreed with the findings
of Esmaeeli , (2019), who indicated an increase in neutrophils in patients
compared to the control group.

As for the concentration of lymphocytes, our study recorded a significant increase
in it, which amounted to 35.1 + 4.55, compared with the control group, which
amounted to (41.03 + 2.42)« where there were significant significant differences.
The patients in his study were 36.24 + 5.51 and the control group 40.31 + 3.61.
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This is due to the activity of the cytotoxic T -cell cells , which are characterized by
fighting the cells that form inside and stimulating them to programmed death
(European, 2010) and it agreed with the results of Evans KJ, (2017) .

Conclusions

e I used the ELISA technique ELISA and gave results of high sensitivity in the
immunological test for the diagnosis of cutaneous leishmaniasis and at a
lower cost.

e The high level of cellular kinetics (TNF-a) and (IL6) in the serum of people
with cutaneous leishmaniasis compared to the serum of healthy people
(control group) is an important indicator of the immune response in the
body.

e The parasite has an effect on some hematological variables such as low
levels of Hb , pcv and an increase in other levels such as white blood cells,
lymphocytes and neutrophils where several of these indicators are
important in the immune response against leishmaniasis in humans.

Recommendations

¢ Emphasis on the use and development of vaccines against the parasite and
the identification of surface antigens for the parasite such as Gpb3 to
stimulate immunity against the disease and strengthen the immune system
to address it and reduce infection.

e Emphasizing the dissemination of health education and awareness among
citizens through introductory seminars on parasite and disease and how to
prevent and treat, in addition to combating the host vector and storage by
spraying chemical pesticides, controlling rodents and loose dogs, urging
cleanliness and disposal of waste and organic materials that are an
environment conducive to the growth of the vector (Sand fly).

e Conducting scientific studies and extensive research on biological indicators
related to cutaneous leishmaniasis, such as Cyto Kinetics, antioxidants and
many trace elements and their effectiveness in the body's immune response.

e 4 - Emphasis on the development of effective treatments to reduce the
severity of skin infection, and the search for plant extracts with positive
efficacy to cure the disease.
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