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Abstract

Due to the importance of nanotechnology in medicine and its remarkable and significant
development in the process of delivering treatment, in this study, iron oxide nanoparticles were
bio-synthesised in the aqueous extract of the peels of the Annona squamosa, and then their
inhibitory efficacy against the frontal flagella of the cutaneous Leishmania tropica parasite.
Where the nanoparticles caused a decrease in parasite numbers within 96 hours of the start of
growth, as well as a significant decrease in the total proteins of the parasite. (SEM), as well as
infrared spectroscopy (FTIR), the results of XRD showed the size of the nanoscale (35)
nanometers, as the biofabrication of nanoparticles is a safe and inexpensive method and one

of the excellent factors for treatment.
1. Introduction

Leishmaniasis is a protozoal disease transmitted by
vectors and caused by parasites of the genus
Leishmania. It is a worldwide infectious disease that
is increasing mortality and morbidity in various
regions, primarily in the tropics and subtropics [1].
The World Health Organization (WHO) classified it as
one of the most serious parasitic diseases, ranking
second only to malaria. The parasitic protozoan life
cycle is complex, with three major developmental
stages: promastigotes, metacyclic-promastigotes,
and amastigotes [2] . There are three main kinds of
leishmaniasis:  cutaneous leishmaniasis  (CL),
mucocutaneous leishmaniasis, and visceral or kala-
azar leishmaniasis (VL) [3]. CL is distinguished by one
or more ulcerating skin lesions. These heal slowly,
have variable response rates to drug treatments, and
can result in permanent and disfiguring scarring. CL
is recognized as a severely stigmatizing skin disease
as a result of this skin pathology [4] . The inclusion of
inactive CL is significant because it is estimated that
more than 40 million people are affected by the
psychosocial effects of scarring caused by CL [5].
Because of their potent antimicrobial properties,
nanoparticles have piqued the interest of scientists
[6,7].

Nanobiotechnology is a new field of nanotechnology
that uses nano-bio-based systems for biological
applications such as therapeutic drug delivery,
immunology,  biotechnology, medicine, and
engineering [8,9,10]. Nanoparticles are
manufactured materials that contain particles in a
free state or as an aggregate, and at least 50% of the
particles have one or more dimensions in the range
of 1-100 nm [11,12]. Nanoparticles are now the most
important novel drag or gene vectors for cells, and
they can help to advance drug delivery, medicine,
and genetics [13,14,15]. One reason magnetic
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nanoparticles are appealing is their potential
application in medicine, health, and the environment,
such as the enhancement of enzyme performance
[16]. Chemical methods may endanger the
environment and human health. Biosynthesis or
green synthesis is an environmentally friendly and
safe method for the synthesis of biological and
natural compounds such as intracellular/extracellular
extracts containing non-harmful microbial, plant, or
fungi compounds [17].

2. Materials & Methods

2.1. Biosynthesis of Fe;O3 Nanoparticles

The plant extract of the peels of the fruit of the cream
was prepared according to the method of Ul Ain et
al. 10 g of the peels of the fruit were weighed and
then boiled in 100 ml of distilled water at a
temperature ranging from 50-70 ° C with stirring. The
sample was left at room temperature to cool down,
and then the extract was first filtered using several
layers of medical gauze, and then the extract was
filtered for the second time using whatmans filter
papers. by a Buechner funnel to get rid of the plant
parts and fibers, and then it was centrifuged
(Centrfuge) at (10000) rpm for 10 minutes) to get a
pure supernatant free from impurities and small plant
fibers. And then the plant extract is kept in clean and
sterile glass bottles with a tight lid and at a
temperature ranging from 4- to -10) until it is used in
the study. | mixed the ternary iron ions (Fe + 3 and
iron ions Fe + 2), as 1.35 g of FeCl3.4H20 of ferric
chloride salt packed (0.7 g) of ferrous sulfate
FeSO4.7H20) was dissolved in 20 ml of well distilled
Then (10 ml) of the plant extract was added in a ratio
of 1: 2 to the vegetable solution and continued
stirring, the extract was then stirred with different
proportions of the hydrated iron salts of the fruit
peels (1: 1), (2-1) and (1-2). ) and (1-4) of the plant
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extract and then heated by magnetic stirrer and
adding a solution of NaOH (1.22) to the mixture in
the form of slow distillation with continuous and
rapid stirring for (50-30) minutes at a temperature of
70 degrees Celsius

Note the appearance of a black precipitate, where
this precipitate appears at PH = 11 of iron oxide
nanoparticles (Fe;Os) [18].part of the formed
nanoparticles were dried in an electric oven at 80 ° C
for about 4 hours, after which samples were sent for
nanodiagnostic examinations.

2.2. Culture preparation according to

Novy-Neal- Nicolle medium.

The promastigote forms of Leishmania tropica were
cultured at 26 degrees Celsius in Novy-Neal-Nicolle
(NNNN) medium, Anterior promastigote cutaneous
leishmaniasis parasite was developed in a special
biphasic culture medium called Tobie et al [19 Jat a
temperature of 26° C. The medium is in the form of
two phases, solid phase and liquid phase.

2.3. Methods and Instruments for

Characterization

X-ray analysis (XRD) was performed to determine the
size and type of nanoparticles, Fourier transform
infrared spectroscopy (FTIR) spectroscopic analysis,
as well as a transmission electron microscope
examination to detect inside nanoparticles and
scanning electron microscopy to detect the shape,
surfaces and size of bio- The effect of nanoparticles
manufactured by biological method was evaluated
on the number of Leishmania parasite growth in the
laboratory exposed to concentrations (10,20,30,40, )
during (96) hours, after that the lowest and the
highest inhibitory killer of Leishmania tropica were
determined, as well as the inhibitory concentration
of the text of the number was determined
manufactured iron oxide nanoparticles inside the
aqueous extract of fruit peels.

3. Result & Discussion

3.1. Characterization

XRD analysis of Fe;Os; iron oxide nanoparticles
IONPs. In order to determine the nanoparticles and
their crystal structure, where the results of X-ray
diffraction showed in the form of regular clusters of
high purity and few impurities, where a mixture of
plant compounds and iron nanoparticles appeared,
where peaks appeared as a result of the interaction
that took place between nanoparticles of iron and
aqueous extract to manufacture the particles Iron
nanoparticles, and that the peaks that appeared at
the comers, as we notice from Figure (1), actually
gave five diagnosed peaks (31.5030, 35.3410,
56.3210, 45.3060, 75.150), where they matched the
X-ray diffraction measurements The peaks were of
different intensity, ranging from medium to weak for
iron nanoparticles, and these values correspond to
the crystal levels (104, 116, 122, 214, 300) according
to the database, according to the standard card
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(JCPDS-79-1741) for X-ray diffraction. The expected
crystalline shape of a-Fe20O3MNPs supermagnetic
nanoparticles is consistent with the previous studies
of Drbohlavova et al [20].
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Figure (1) shows the X-ray diffraction of biosynthetic
Fe203 SPIONs with the peels of the custard fruit.
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Also, (FT-IR) Fourier Transform Infrared Spectroscopy
analysis was conducted as shown in Figure (2 and 3)
in order to identify the effective groups of the cream
fruit peels and to predict their role in the synthesis of
iron oxide nanoparticles and coating them with the
plant extract helps in identifying the reducing
molecules of iron oxide ions For both the nano iron
oxide Fe203 and for the plant extract, where we
notice from Figure (2) that the infrared spectrum of
the aqueous extract of the fruit of the cream is from
(4000 cm-1 to 450 cm-1). And the appearance of
bands at the top at (3437.29 cm-1, 12098.95 cm,
1637.06 cm-1) 715.6 cm-1, which refers to the (OH)
hydroxyl group of water, also showed absorption
bands at the tops (3630.59 cm-1, 3435.66 cm- 1,
2079.57 cm-1, 1654.52 cm-1, 1637.72 cm-1, 736.30
cm-1), which refers to the hydroxyl group of the
nanoparticles of oxide on which the extract of fruit
peels is loaded, as in Figure (3), which refers to at
736.30 cm 1- It is similar to the infrared spectrum of
iron oxide nanoparticles made from the aqueous
extract of the peels of the fruit of the cream as in
Figure (2), which belongs to the Fe-O bond), and it is
consistent with the previous study by Bukhari et
al[21].
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Figure (2) FT-IR spectra of the studied models of iron
oxide nanoparticles
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Figure (3) FT-IR spectra of the studied samples of the
extract of the peels of an anemone fruit.
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Transmission electron microscopy (TEM)
analysis.

The size and shape of the nanoparticles are
determined in order to obtain more information
about the formed iron oxide nanoparticles, as it was
analyzed through the TME examination of the
examined particles. This examination is important to
detect nanoparticles and determine the size and
shape of the nanoparticles.

This assay shows nanoparticles that are prepared
under (temperature 70-80) °C using TEM in order to
obtain the actual size of (Fe203) MNPs with an
average diameter of (50-10) nm as in the figure ( 4),
which is an agreement Good with the result of XRD
and also, where the results showed the presence of
patterns of different shapes, but the spherical shape
of the grains were dominant, and this is consistent
with the examination of the scanning electron
microscope (SEM) as in the figure (5), which showed
the sizes of nanoparticles and nanoparticle thickness
ranging between 20-33) nm and this agrees with
both Khalil et al and Miri et al and Farahmandjou et
al[22,23,24].

i
Qf.’:-«"x'_-: -~ -3‘

e

o
>

Py

s S £0 .
figure(4)TEM electron micrographs of Fe203
nanoparticles synthesized by biosynthesis
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Figure (5) shows SEM images of Fe203 nanoparticles
manufactured by biosynthesis.

3.2. Anti-Promastigote assay

As shown in the following tables 1, 2,3 and 4, the
number of L. tropica promastigotes was gradually
decreased by using a concentration of 10,20,30 and
40 mg/ml iron oxide nanoparticles bio-processed
inside the aqueous extract of the custard fruit and
when using different percentages of iron salts and
The aqueous extract of fruit peel used in this research
was used in different proportions, which are (1:1),
(2:1), (1:2) and (1:4 ), and the inhibitory effect was
observed after 96 hours of parasite growth with a
percentage of (50,60,63,84),(43.5,50.2,69.1,74.3),
(49.7, 51.7, 59.3, 69.3) and (52, 69.7, 79.2, 85.6)
respectively. On the other hand, the total content of
proteins was determined in L.tropica promastigotes,
which was treated with IC50 for the manufactured
nanoparticles.The results indicate that when the
percentage of aqueous extract of fruit peels
increases in the manufacture of nano iron oxide, the
inhibition rate for the number of parasites increases.
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The amount of protein was measured by following
Lowry's method (Lowery et al[25], in the method of
estimating the total protein of the Leishmania
anterior flagella parasites that were treated by
concentrations of magnetic iron oxide nano-extracts
manufactured by the biological lethal method for
half (Ic50) the number of anterior flagella cells from
the lineage Which were used in this study as shown
in Table (5), as well as the protein measurement of

untreated cells by the concentrations used under
study, where it was noted that the protein
quantitative for the control, as well as for the ratios
(1:1) and (1:2) and (2:1) and (4:1), respectively,
ranged between (55.7, 39.6, 32.7, 28.3), where the
amount of protein indicates a decrease after
exposing the foregut parasites to the concentration
of nanoparticles oxide, which has the role of killing
half of the existing number( IC50).

Yug/ml( IC50) pg/mi( Total.protein amountpg/ml Inhibition percentage
control . 60+ 0.553 .

(1:1) Rate 10 55.7+ 0.495 30

(1:2) Rate 20 39+ 0.411 39.9

(2:1) Rate 20 3650.32.7+ 43.7

(4:1) Rate 10 2270.28.3 + 47.7

It was noted in this study that the iron oxide
nanoparticles used in this study affected the protein
and metabolic efficiency of the cell. The treatment of
Leishmania parasite L. tropica anterior flagella at
IC50 concentration) of the nanoextract in the
following ratios (1:1) and (2 -1) and (1-2) and (1-4),
where a decrease in the amount of protein for the
four different ratios and by (60, 55.7, 39.6, 32.7, 28.3)
The results also indicated that the magnetic IONPs had
inhibitory activity against the front phase of Leishmania
parasite based on the concentrations, where it was
observed that the rate of inhibition increased when using
the ratio (4:1) of nanoparticles manufactured inside the
plant extract, where the increase in the rate of cell death
was from (52-86.6) ) during 96 hours, where the highest

percentage of parasite death was compared with the
percentages used from the extract for nanoparticles,
although the exact mechanism of iron oxide
nanoparticles was not fully understood, it was suggested
to clarify the future for their promising activities to
combat Leishmania parasite, where the cell wall can be
broken by Contacting or adhesion of nanoparticles to
the cell wall of the parasite by oxidative potential with
reactive oxygen and then releasing ions from the
surfaces of nanoparticles Chen & Bothu and Lopez-
Carballo [26,27]
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