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Abstract

This study examined the comparison between single ulcers and multiple ulcers of the cutaneous
leishmaniasis parasite in their effect on some antioxidants. This study included (90) people
infected with cutaneous leishmaniasis from Samarra General Hospital in Samarra city in Salah
El-Din Governorate for the period from August 2021 to April 2022. (54) a person with multiple
ulcers. The results showed a significant decrease (P< 0.05) in the activity of catalase in the single
ulcer group (U/L 1.1+0.4) and the multi-ulcer group (U/L 0.8+0.2) in comparison with the control
group (U/L 1.5+0.8), as well as the Significant differences between single ulcer group (U/L
1.1£0.4) and multiple ulcer group (U/L 0.8+0.2). The results showed a significant decrease (P<
0.05) in the activity of glutathione peroxidase in the single ulcer group (pg/ml 15.5+4.4) and the
multi-ulcer group (9.5%2.9 pg/ml) in comparison with the control group (pg/ml 21.7+5.3). As
well as the significant differences between the group of single ulcers (4.4 + 15.5 pg/ml) and
multiple ulcers (pg/ml 9.5 * 2.9).

Keywords Cutaneous leishmaniasis, single ulcer, multi-ulcer, catalase, glutathione peroxidase,

antioxidants

1. Introduction

Leishmaniasis is a widespread parasitic disease that is
endemic in more than 92 countries, including Iraq, Iran,
Brazil, Afghanistan, Syria, India, Bangladesh and Sudan,
and more than one million cases of leishmaniasis are
recorded annually (WHO, 2020.(

Cutaneous leishmaniasis is a parasitic infection caused by a
protozoa belonging to the haemoflagellate of the genus
Leishmania, which compulsorily parasitizes within the cells of
the reticuloendothelial system of the skin. Macrophages are
the host cells of the leishmaniasis parasite (Ghosh, 2018).
The parasite of the genus Leishmania goes through an
indirect life cycle, as its life cycle is completed by two phases,
the first phase is called the amastigote phase, which
parasitizes inside the cells of the macrophages of the vertebral
host represented by humans and mammals (rodents, canine
family, cats), and the second phase is represented by the
promastigote phase, which It is found in the invertebrate host
represented by the vector insect (the female sand fly) of the
genus Phlebotomus (Jamal et al., 2020).

Cutaneous leishmaniasis is a global health problem that
causes permanent skin deformities and scars in most affected
cases. The first symptoms of infection appear as a small red
papule that may disappear within weeks or develop into an
ulcer ulcer, and two ulcers may join to form a large ulcer.
Cutaneous leishmaniasis leads to the occurrence of one or
more skin ulcers caused by the Leishmania parasites
belonging to the type L. tropica, which self-heal within a year
or more without the appearance of side effects, or the
infection is represented by wet ulcers of animal origin caused
by the parasite Leishmaniasis of the type L. major. It lasts for
months and then heals by itself, leaving a permanent scar
(Roberts et al., 2009)

It has been shown that the phagosomes containing
Leishmania parasites fuse with the lysosome and this
process does not seem to affect the parasite, which
continues to multiply inside the phagolysosomes resulting
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from this fusion (Pinkovich et al., 2019).

The basic elements are among the important components
in the human body, as they participate in many vital
activities in the human body, such as: growth and
development, as well as their importance in the immune
system and their entry into the synthesis of hundreds of
important enzymes in the human body (Al-Fartusie and
Mohssan, 2017). Several antioxidant enzymes, such as
catalase and glutathione peroxidase, have the ability to
break down the yield by in vivo and catalyze the oxidation
of glutathione. Al-Hassani, 2015) for water and requires
selenium, Se for serum activity and Zn, Cu in activity of
cutaneous leishmaniasis (Lal et al., 2013).

2. Working Methods

Samples of the study

This study included (90) people infected with cutaneous
leishmaniasis from Samarra General Hospital in Samarra
city in Salah EI-Din Governorate for the period from August
2021 to April 2022. (54) a person with multiple ulcers.
blood samples collection

Blood samples were drawn using a sterile (5) ml syringe.
Divide the blood into two parts, put (3) ml into sterile test
tubes free of any anticoagulant to obtain the serum, as itis
incubated at a temperature of (37) C for half an hour until
coagulation occurs, then the serum is separated using a
centrifuge quickly (3000). ) cycle/minute for a period of (15)
minutes, and the serum was kept at a temperature of (-20)
C until it is used in the necessary tests. As for the other
section of blood, (1) ml was placed in tubes containing an
anticoagulant substance Ethylene diamine tetra acetic acid
(EDTA(

Estimation of catalase activity in serum

Working principle

The activity of catalase is estimated by measuring the
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decrease in absorbance due to the consumption of the
substrate.

The solutions used

1 -Phosphate buffer solution 50 mmol concentration at [7 =
pHI: This solution was prepared by mixing solution A and B.
A solution: A- was prepared by dissolving 6.81 g of
KH2PO4 in 20 cm3 of distilled water and then completing
the volume to 1000 cm3.

*Solution B :- Prepared by dissolving 6.90 of K2HPO4 in
20 cm3 of distilled water and then completing the volume
to 1000 cm3. Adjust the pH by taking 400 cm 3 of solution
A with 600 cm 3 of solution B.

Measurements:

The activity of the enzyme catalase was calculated using
the following equation:
The activity of Catalase (U/L) = Log A1/A2 x 13.8
A1 = absorbance at 15sec

=Absorbance at 30 sec. A2
2 -Hydrogen peroxide 30 mM solution: The solution was
prepared by dissolving 0.34 cm3 of 30% hydrogen
peroxide in 20 cm3 of buffer solution and then completing
the volume to 100 cm3 of buffer solution.
Methods of work

0.050 -1ecm3 of serum is taken and diluted with 5 cm3 of
the buffer solution.

2 2 -cm3 of the diluted serum is taken and 1 cm3 of the
prepared peroxide solution is added to it.

3 _The absorbance intensity is measured after 15 seconds of
adding peroxide, and the second absorbance intensity is
measured after 30 seconds and at a wavelength of 240 nm.
Using the spectrophotometer after zeroing the device on
the equivalent.

1cm3 buffer solution
2.cm3 2cm3 diluted serum
1cm3 1 cm3 hydrogen peroxide

Estimation of glutathione activity in serum

The ELISA technique was used to measure the
concentration of glutathione in the serum. According to
the test principle, the Sandwich quantitatve enzyme
immune assay technique was used. The plate was pre-
coated with the human GSH antibody, then the standard
solutions and samples to be examined were added to the
platelet bound to the antibody. plated on the pits, and
then the biotreated human GSH antibody that binds to
GSH is added to the sample.

Streptavidin-HRP is added and binds to a Biotinylated GSH
antibody. After incubation the streptavidin-HRP is washed
off, the substrate solution is added and the color develops
in proportion to the amount of human GSH. The reaction
is terminated by adding an acidic stopping solution and
the absorbance is measured at 450nm

Measurement kit contents

. Standard Solution (48ng/ml) 0.5ml x1

. Pre-coated ELISA Plate 12 * 8 well strips x1
. Standard Diluent 3ml x1

. Streptavidin-HRP éml x1

. Stop Solution 6ml x1

o Substrate Solution A 6ml x1

. Substrate Solution B 6ml x1

o Wash Buffer Concentrate (25x) 20ml x1
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. Biotinylated human GSH Antibody Tml x1
Work method

Assay procedure

1 .Before starting work, leave the measuring kit at room
temperature 18-25 °C for 30 seconds as mentioned in
the method of work, and prepare all solutions and
samples to the examination room for the purpose of
conducting the examination at room temperature.

2 We add 50 pl of Standard solution to the titration pits.

3 .We add 40 pL of samples and then 10 pL of anti-GSH
antibody to the sample pits, then add 50 pL of red
horseradish peroxidase solution HRP to the pits
containing the samples and the pits containing the
calibration solution. Then mix it well, cover and
incubate for 60 minutes at 37°C.

4 We remove the cover and then do the washing process,
repeating the process.

5 .We add 50 pm of titrant solution A to each pit and then
50 pm of titrant solution B to each pit and incubate it
after covering it for 10 minutes at 37°C in the dark.

6 .We add 50 microliters of the stopping solution, and the
color begins to change from blue to yellow
immediately.

7 We determine the optical density of all the pits
immediately at a wavelength of 450 nm within 10
minutes after adding the termination solution.

3. Results and Discussion

Estimation of catalase activity in serum

The results indicated a significant and clear decrease in the
concentration of catalase at the probability level (Po <
0.05) in the serum of patients with leishmaniasis compared
with the control group, where the concentration of catalase
in patients with single ulcer cutaneous leishmaniasis was
(U/L 1.1+0.4). And in many ulcers (U/L 0.8 = 0.2) compared
with the control group (1.5 = 0.8 U/L) as shown in Table (4-
4) and Figure (11-4.(

P value | mean+SD | Count Study samples
0.05a 1.5+0.8 40 Control group
0.05b 1.1+0.4 36 ssingle ulcer group
0.05c | 0.8+0.2 54 Multi ulcer group

The different English letters indicate the presence of
significant differences at the level of Pp (<0.5)
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Figure 1: The concentration of catalase (U/L) in the
serum of leishmaniasis patients and the control group

The current study showed a significant decrease in the
levels of catalase in the serum of patients with cutaneous
leishmaniasis compared to healthy people. The results of
the current study agreed with a study conducted by
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(Heidarpour et al., 2012; Abdul Ghani et al., 2014; Jafari et
al., 2015; Rubio). et al., 2019)

This decrease is attributed to the fact that L. cutaneous
infection leads to activation of Th2 cells that secrete
cytokines, and cytokine-activated macrophages release a
large number of reactive oxygen species (ROS), which are
responsible for killing parasites in macrophages, and ROS
can cause extensive damage to cellular proteins. lipids,
and DNA. Antioxidant enzymes such as SOD and CAT
constitute the first line of defense against ROS in the
organism (Alzate et al., 2007). The decreased activity of
SOD and CAT in the liver is due to the compensatory
regulation of these antioxidants after the initial generation
of ROS (Limon-Pacheco and Gonsehatt, 2009). Hydrogen
H202 in this tissue, which may be a cause of oxidative
stress (Sen et al., 2008), oxidative stress, is a signaling
event, leading to programmed cell death (Jafari et al.,
2015).

These enzymatic activities are to avoid the weakening of
the oxidative defense formed in the host and to maintain
the levels of ROS at non-toxic concentrations. It is in very
high concentrations by destroying the cell structure, lipids,
DNA and protein, and thus the occurrence of cell death,
and that the catalase uses H202 and GSH-Px as a
substrate, and therefore the decrease in the activity of
catalase enables H202 to stay in the medium for a long
time and at higher concentrations, and the researcher
believes that the decrease is not significant in Catalase
activity is either due to the mechanism of protection of the
parasite itself from toxic oxygen metabolites or differences
in methods or sample type. Or the significant decrease in
CAT activity, decreased levels of glutathione peroxidase
GPX, and increased generation of hydrogen peroxidase
H202 may be greater than the clearance capacity of
glutathione peroxidase GPX (Almohammed et al., 2021)
Estimation of glutathione activity in serum

The results indicated a significant and clear decrease in the
concentration of glutathione at the probability level
(p<0.05) in the serum of patients with leishmaniasis
compared with the control group, where the concentration
of glutathione in patients with single ulcer cutaneous
leishmaniasis was (pg/ml 15.5%4.4). And in many ulcers
(9.5£2.9 pg/ml) compared with the control group
(21.7£5.3 pg/ml) as shown in Table (4-5) and Figure (12-4

0.05a 21.7+5.3 40 Control group
0.05b 15.5+4.4 36 Single ulcer group
0.05¢ 9.5£2.9 54 Multi ulcer group
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Figure 2: The concentration of glutathione (pg/ml) in the
serum of leishmaniasis patients and the control group

The results of the current study were in agreement with the
study (Amzar and Igbal, 2017; Rubio et al., 2019; Ma et al.,
2020; Al-Hassani and Al-Mayali, 2020), where the results
showed a decrease in the level of Gpx in the group of
patients compared to the group of patients. the control.
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Glutathione peroxidase plays a key role in the protection
of cells exposed to oxidative stress, as the target of the
glutathione peroxidase cycle is a major protective system
for detoxification of ROS in red cells, where glutathione
peroxidase stimulates the reduction of hydrogen peroxide
H20O2 in the presence of rGSH, and a decrease in GSH-Px
activities In cutaneous leishmaniasis patients compared
with the control group in serum and erythrocytes, the
reason for this is due to the poor utilization of glutathione
rGSH in erythrocytes and thus sporadic activity and
participation of the glutathione reductase cycle in
detoxifying the damage by median radicals, where GSH-
Px can be consumed during consumption However, it was
not known whether the causes of this depletion were
dependent on Se content or other factors, as it was
observed that serum selenium concentrations and GSH-Px
activities were significantly lower in patients. Several
studies have shown that oxidants such as peroxide and
hydrogen, which are products of respiratory macrophage
explosion, were the main killing mechanism (the Hassani,
2020).

And the relationship of the reactive oxygen groups
resulting from the activity of the phage phages of the
parasite, and that hydrogen peroxide H202 is the active
molecule against these parasites. The organism is
expected to generate increased amounts  of
hydroperoxides to kill the protozoa as defense strategies
for the host, and the absence of selenium and iron leads to
a decrease in the activities of the enzyme GSH. -Px and
CAT, and consequently a reduced ability to degrade H202
(Chen et al., 2018)

In a study conducted on cutaneous leishmaniasis patients
who attended the Mustafa Kemal University Hospital in
Turkey, the researcher Seraslan and his group (2005)
indicated that there was a significant decrease in the levels
of antioxidants in the infected compared to healthy
people, and this was attributed to the generation of
reactive oxygen species (H202, OH, 20) works on the
occurrence of oxidative stress and inactivation of GSH-Px
as 20 can inhibit the function of peroxide and that GSH-
Px is consumed during the elimination of ROS and thus
decreases the enzyme activities during cutaneous
leishmaniasis.

Zinc concentration in serum

The results indicated a significant and clear decrease in the
zinc concentration at the probability level (p<0.05) in the
serum of patients with leishmaniasis compared with the
control group, where the zinc concentration in patients
with cutaneous leishmaniasis with single ulcers was (ug/dL
90.5+14.2) And in multiple ulcers (88.5 + 13.8 pg/dL)
compared with the control group (.5 + 14.8 118 pg/dL) as
shown in Table (4-6) and Figure (13-4)

P value | mean=SD Count Study samples
0.05a | .5+ 14.8 118 40 Control group
0.05b | 90.5+14.2 36 ssingle ulcer group
C0.05 | 88.5+13.8 54 Multi ulcer group
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Figure 3: Zinc concentration (ug/dL) in serum of
leishmaniasis infected and control group

The results of the current study showed agreement with
(Al-Nasiri, 2009; Al-Jubouri, 2020) where zinc deficiency
was observed in patients with cutaneous leishmaniasis. A
significant decrease in the mean serum zinc concentration
compared to the control group.

The results also showed that there is a significant
difference between the single ulcer group and multiple
ulcers, where its concentration was lower in the multi-ulcer
group compared to the single ulcer group, and that the
increase in the number of ulcers will lead to an increase in
zinc consumption because of its role in protecting the skin
and healing wounds, and the immune changes that occur
In people with leishmaniasis, which is represented by
immune deficiency, the deficiency in the concentration of
this element, which is found in normal conditions in high
concentrations in the lymph nodes and white blood cells,
confirms the consumption of it by the parasite’s
metabolism, as it is one of the important elements in many
of the auxiliary elements of many From enzymatic
reactions, including protein synthesis, carbohydrate
metabolism and the reactions of the Krebs cycle, as well as
its entry into the synthesis of other enzymes (Al-Nasiri,
2009).

Where zinc plays an important and effective role in the
process of the immune response and its regulation, where
the activity of cells of acquired and intrinsic immunity is
regulated by zinc, and an increase in the proliferation rate
of these cells has been observed when an imbalance or
change in zinc level occurs (Bonaventura et al., 2015).

The role of zinc in the immune response is tightly regulated
by the group of ZnT-ZIP proteins and methylothionine
stored in the body. -1) Which raises its level in a person
infected with the cutaneous leishmaniasis parasite as a
result of the immune response, and this leads to any defect
in those immune mechanisms that will be associated with
a decrease in the concentration of zinc in the body
(Bonaventura et al., 2015).

Zinc is an essential trace element, which is required in
minute quantities for the effective functioning of the
immune system. Zinc protects host cells from oxidative
stress and inflammation, and several enzymes play a key
role in the cellular response to external infection based on
its low concentration of catalytic action. Zinc is required for
B cells and T cell growth and proliferation. Its deficiency
affects the functioning of neutrophils, phagocytes, and
causes a mismatch between Th1 and Th2 cells. Zinc
deficiency causes stress and activates monocyte
macrophages, as well as leads to an increase in the
development of inflammatory cytokines such as IL-1b, IL-
6, IL-8, and tumor necrosis factor. Zinc deficiency, even at
low levels, can affect clinical, biochemical and immune
functions (KT et al., 2022.(

The main concerns in endemic areas to reduce
leishmaniasis are high cost, injection, toxicity, drug
resistance, malnutrition due to poverty, comorbidities, and
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absence of an effective vaccine. Micronutrients such as
vitamins and trace elements are necessary to stimulate the
immune defense against pathogens that cause infectious
diseases. A lower intake of micronutrients leading to
malnutrition  further influences disease progression,
treatment efficacy, and relapse of leishmaniasis, since
these micronutrients play a key role in the body's innate
and adaptive immunity, thus reducing the risk of
developing leishmaniasis. There is a lack of knowledge,
awareness, and practice towards the use of micronutrient
supplementation in leishmaniasis endemic areas.

Copper concentration in serum

The results indicated a significant and clear increase
in the concentration of copper at the probability level
(p<0.05) in the serum of patients with leishmaniasis
compared with the control group, where the

concentration of copper in patients with cutaneous
leishmaniasis with single ulcers (ug/dL 85.5%£11.2)
And in multiple ulcers (115.5 = 14.1) pg/dL compared
with the control group (76.5 = 9.8 pg/dL) as shown in
Table (4-7) and Figure (14-4)

P value mean=SD Study samples
0.05a 76.5+9.8 40 Control group
0.05b 85.5+11.2 36  |Single ulcer group
0.05¢ 5= 14.1 115 54 Multi ulcer group

The different English letters indicate the presence of
significant differences at the level of Pp <0.5))
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Figure 4: Copper concentration (ug/dL) in serum of
leishmaniasis infected and control group

The results of the current study showed a higher copper
concentration for the group infected with Leishmania
parasite compared to the control group, and this study
agreed with the results of (Van Weyenbergh et al., 2004
Araujo et al., 2008 Lal et al., 2013(;

Elevated blood copper levels may be a result of
inflammation associated with infection and may increase
resistance to leishmaniasis. It may also interfere with the
immune response to leishmaniasis resistance, by causing a
non-protective Th2/humoral immune response, which is
known to be exacerbated in leishmaniasis, nor An increase
in plasma copper can be considered merely as a marker of
inflammation, as it was not observed in mucosal
leishmaniasis, a chronic inflammatory  condition
characterized by elevated production of pro-inflammatory
cytokines, such as TNF-a and -IFN, which may in fact be a
primary event of increased humoral response to anti-
leishmaniasis. A cross-correlation between copper/zinc
levels and the humoral and cellular immune response has
also been observed, in addition, copper imbalance may
serve as a marker of reduced Th1 response and
immunodeficiency in leishmaniasis, and serum copper
associated with ceruloplasmin contributes to the
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inflammation associated with 1-induced disease. IL
increases with cutaneous leishmaniasis. An increase in the
concentration of copper in the blood was recorded as it
was associated with higher levels of ceruloplasmin,
synthesized by the liver and containing seven copper
atoms per molecule, induced by IL-1. The result of the
organism's defense strategies, which are regulated
through immune regulation

An increased level of copper may lead to an increase in
resistance to leishmaniasis, meaning that under stress or
attack (i.e., infection) serum copper increases more than
usual to facilitate vital processes such as Cu-ATPases,
which is crucial for the development of the central nervous
system, liver function, connective tissues and many other
Other physiological processes These characteristic
changes in trace element metabolism are integral to the
acute phase response. These changes are usually reflected
in decreased serum zinc and iron and increased serum
copper concentrations and consequently decreased IFN
production.

It was also observed that there was a significant increase
between the many ulcers and the single ulcer group, as this
increase occurred as a result of the increase in the number
of parasite and the severity of the virulence of these
numbers led to an increase in the concentration of copper,
as the increase of copper element is linked to the protein
Ceruplasmin, which is stimulated by IL-1, which is secreted
from immune cells to resist infections. Pathological, and
the inflammatory processes resulting from parasite
infection are linked to the immune response, where
changes occur in the level of mineral metabolism as a result
of the immune response associated with infection with the
parasite. And that (90)% of the copper element in the
blood is stored in the form of protein, the rise in the copper
level can be observed in many injuries that have an effect
on the protein, as in the acute phase reaction as a result of
injury, and the increase in copper concentration is the
result of an increase Cyroplasmin protein industry, as
copper binds with this protein in the blood plasma when
the parasite is infected, which increases its level in the
blood (Al-Jubouri, 2020.(

selenium concentration in serum

The results indicated a significant and clear decrease in the
selenium concentration at the probability level (p<0.05) in
the serum of patients with leishmaniasis compared with the
control group, where the concentration of selenium in
patients with single ulcer cutaneous leishmaniasis was
(ng/dL 108+15.4) And in multiple ulcers (100.15 = 12.8
pg/dl) compared with the control group (120.5 = 22.1
ug/dL) as shown in Table (4-8) Figure (15-4.(

+

P value mean=SD | Count | Study samples
0.05 a 120.5+22.1 40 Control group
0.05 b 108+15.4 36  |Single ulcer group
0.05c¢ 100.15+12.8 54 Multi ulcer group
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Figure 5: Selenium concentration (ug/dL) in serum of
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leishmaniasis infected and control group.

The results of the current study showed a significant
decrease of selenium in the blood serum of the group
infected with the cutaneous leishmaniasis parasite
compared to the control groups. Our results agreed with
what was confirmed by (Farzin et al., 2014; Farzin and
Moassesi, 2014; Ghorbel et al., 2016; Kahvaz et al., 2020;
Al-Hassani and Al-Mayali, 2020.(

The present results also showed a significant decrease
between the single ulcer group and the multi-ulcer group,
where the multi-ulcer group was lower than the single-
ulcer group. The pathophysiological processes of
cutaneous leishmaniasis and that decreasing levels of
selenium in the blood may be the defense strategies of the
infecting host organism, and that this decrease is necessary
as a cofactor for some enzymes such as GSH-Px, a
glutathione recycling enzyme that catalyzes the oxidation
of reduced glutathione and other hydroperoxides by
peroxide hydrogen (H202) to form oxidized glutathione
and water, as any decrease in GSH-Px function leads to
incomplete removal of H202 from cells. Defense against
the threat of oxidation (Minich, 2022; Ha et al., 2019).

The baseline selenium levels of cutaneous leishmaniasis
patients were much lower than those in the control groups,
as many diseases cause selenium deficiency. The exact
mechanism that causes this deficiency is still unknown,
however, it is not known whether the causes of this
depletion depend On selenium content or on other
factors, selenium levels in human samples and
characterization of selenium intake show high global
variability due to variation in factors such as dietary habits,
dietary selenium content, soil, race, gender, age,
individual metabolism, daily exposure, exposure to coal
and other sources of combustion and smoking. That there
is a relationship between the level of selenium and the
relationship between selenium and the activity of -GSH-Px
in patients with cutaneous leishmaniasis, and that selenium
deficiency may be malnutrition in protein calories and poor
absorption from the intestine, and that this may be part of
the defense strategies of the organism. More data is
needed to properly define the role of selenium as a
pathophysiological factor in patients with cutaneous
leishmaniasis.
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