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ABSTRACT

Background and Objective:Enterobius vermicularis also known as
pinworm, is the most common a parasitic worm infections in the
world, with most cases among children.The current study aimed to
demonstrate the levels of some immunological parameters in rats
infected with pinworm Enterobius vermicularis and the effect of
treatment with two concentrations of gold particles (1.5% and 2%),
neem extract, neem extract with gold particles and albendazole
treatment on those parameters. Methods: A total of 640 stool samples
were collected from patients attending Tikrit Hospital and private
laboratories in Tikrit city, for the period from January to October
2024. The rats were divided into five groups included: Negative
control: uninfected, positive control: Infected without treatment,
positive control: Infected with treatment, Immunized ( injected with 1
ml of attenuated egg vaccine) infected and treated and negative control
rats (treatment group only). Results: The different concentrations of
gold nanoparticles, the loaded nanocomposite, neem extract, and
medical treatment demonstrated effect on the levels of immune
parameters in the treated groups compared to the infected group
without treatment. In infected rats without treatment, a significant
increase was found in the concentrations of transforming growth factor
beta with a mean value 371.8 pg/ml and interleukin-8 with a mean
value 288.8 pg/ml at a significant level (P<0.01), while a significant
decrease was found in the concentrations of tumor necrosis factor
alpha with a mean value 18.3 pg/ml and interleukin-12 with a mean
value 9.65 pg/ml at a significant level (P<0.01). Meanwhile, histamine
levels among the groups were within the normal range at a significant
level (P<0.05). No significant changes were observed in those
parameters of other treated groups , which remain within normal
values. Conclusion: Infection of laboratory rats with Enterobius
vermicularis revealed a significant increases in the both concentrations
of transforming growth factor beta and interleukin-8 at a significant
level (P<0.01), while a significant decreases were found in the
concentrations of tumor necrosis factor alpha and interleukin-12 at a
significant level (P<0.01). Meanwhile, histamine levels among the
groups were within the normal range at a significant level (P<0.05).
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Introduction

E. vermicularis (pinworm), also known as
seatworm, is a nematode that parasitizes the large
intestine of humans, especially children. It is the
most common nematode, particularly in tropical
and temperate regions, and can impact the
economic and social development of the
population. An estimated 200 million people are
infected annually. Pinworms are most prevalent in
crowded institutions such as kindergartens,
schools, hospitals, and orphanages [1].

Humans become infected through direct
contact with an infected person, inhaling airborne
eggs during hot weather, consuming contaminated
food and water, or being bitten by insects. The

infection is usually asymptomatic. However,
prolonged infection can cause anal itching,
abdominal discomfort, insomnia, nocturia,

inflammation of the fallopian tubes, vaginitis in
females due to the worms' nocturnal migration,
and other symptoms and signs that affect the
health and development of children [2]. The type
Il immune response is activated in coordination
with type Il helper T cells (TH2) during pinworm
infection with elevated levels of eosinophil
cationic protein (ECP, a basic protein located in
the primary structure of the eosinophil matrix) as
well as IgE antibody (specific for worm antigens)
[3, 4].

The development of environmentally
friendly technologies is of great importance for
expanding their use in biological applications.
This includes the manufacture of nanoparticles,
including gold nanoparticles (AuNPs), with sizes,
chemical compositions, and shapes that enable
their use in medical fields. These particles
efficiently couple with antibodies to detect
targeted biological molecules, and can therefore
be wused in technologies for detecting and
diagnosing diseases such as cancer. They can also
transport therapeutic agents to cells. Ultimately,
these particles play a major role in medical
treatment, and there is significant interest in using
these particles in drug modification processes to
reduce their side effects while simultaneously
delivering high doses to targeted tissues [5].

Although many studies confirm that humans
are the only host for Enterobius vermicularis,
numerous studies indicated that animals can be
infected with Enterobius vermicularis, either
naturally or experimentally, a study conducted by
[6] demonstrated a fatal infection with the human
threadworm, Enterobius  vermicularis, in
chimpanzee kept in a zoo. Also, There is a study
by [7] aimed to identifying E. vermicularis egg
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antigens as a first step towards identifying
diagnostic targets for detection in infected
individuals, using pinworm eggs to prepare
antigen strips and  vaccinating  them
subcutaneously (with weekly booster doses) in
Wistar rats to develop antibodies . Another study
aimed to experimentally investigate the potential
therapeutic effects of melatonin against the
Enterobius vermicularis parasite in mice [8].

During infection with intestinal parasitic
worms, the host initiates a type Il response,
coordinated by TH2 cells, to expel the worms.
Type Il reactions in the intestine lead to increased

peristaltic movements, accelerated intestinal
epithelial cell turnover, and goblet cell
hyperplasia, leading to increased mucus

production—effects collectively referred to as the
weep-and-sweep response. (“Shedding” refers to
the process by which the intestinal contents are
diluted by increased water and mucus secretion,
and, in parallel, increased smooth muscle activity
to “clear” the intestinal contents [9]. The weep-
and-sweep response is mediated primarily by the
characteristic T helper 2 (TH2) cytokines IL-4,
IL-5, and IL-13, and by inflammatory mediators:
histamine and prostaglandins secreted by mast
cells, for example. In addition, type 2 responses
result in eosinophilia, and most IgE antibodies
immediately bind to high-affinity IgE receptors on
mast cells and basophils [10].

Neem plant contains active antiparasitic
components such as phenolics, alkaloids,
flavonoids, saponins, and tannins. Alkaloids
paralyze the central nervous system of many
parasitic worms. Phenolic compounds have
oxidative and reduction properties that negatively
affect free radicals, while flavonoids have a
parasiticide effect. Saponins have a parasiticide
effect by affecting the permeability and
disintegration of cell membranes. Tannins
paralyze parasites [11,12].

Materials and Methods

1: Nematode egg isolation: Worm eggs were
isolated from positive samples. Ethics approval
for the study was obtained from the ethics review
committee of the college of dentistry, University
of Tikrit. Floating eggs were obtained in the upper
layer of the tubes due to the high specific gravity
of zinc sulfate, which is the commonly used
solution for detecting the presence of cysts of
protozoa or worm eggs. Eggs were also suspended
according to the method of [13]. The female
worm was cut and transferred to a 0.1N NaOH
solution. The solution was placed on a magnetic
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stirrer for 10 minutes. The solution was placed in
tubes and centrifuged at 3000 rpm for 5 minutes,
then it was poured and distilled water was added
to the precipitate. The sedimentation and washing
process was repeated several times to remove the
effect of the solution. The egg extract was then
incubated in a 0.1N H2SO4 solution at 4°C.

2: Worm egg count: Egg counts were performed
by taking a drop from the floating layer and
placing it on a glass slide (counting chamber). The
number of eggs was calculated in two squares and
multiplied by 100, thus obtaining the number of
eggs per gram [14].

3: Radiation: The vaccine was prepared in the
laboratories of the Physics Department, College of
Education for Pure Sciences, Tikrit University,
where the solution containing the pinworm eggs
was exposed to gamma rays of 200 and 250 Gray.
Laboratory rats were injected with 1 ml of the
weakened eggs intramuscularly using a sterile
plastic syringe. Preparation of the aqueous extract
of neem: The extract was prepared using the
method of [15, 16].

4: Preparation of the loaded nanocomposite:
The loaded composite was prepared by adding 5
ml of the agqueous extract of neem leaves to 45 ml
of a solution of gold chloride (HAuCI4.3H20).
The mixture was stirred using a magnetic stirrer at
80°C for 30 minutes until the color changed to
dark green [17].

5. Gold nanoparticles (GNPs):  Gold
nanoparticles (GNPs) were prepared by chemical
synthesis. Citrate-coated GNPs with a diameter of
20 nm were prepared by reducing 1 mmol of
HAuUCI4 using sodium citrate (1%) according to
[18, 19]. As follows:

A. 10 ml of HAuCI4 was heated to near boiling
temperature.

B. 1 ml of citrate solution was quickly added.

C. The solution was stirred continuously with a
magnetic stirrer. The yellow color of the gold ions
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began to fade to colorless, then a light blue color
appeared, followed by a dark blue color, and then
the color turned red after 15 minutes of heating.

D. The mixing continued until the solution
reached room temperature.

E. The dark red mixture was filtered through a
0.22 pm Millipore membrane filter.The gold
nanoparticles were then stored in a refrigerator at
4°C until use.

6: Immunological Tests: Immunological tests
were conducted at the Central Laboratories
Department at Tikrit University. The enzyme-
linked immunosorbent assay (ELISA) technique
was performed using SUNLONG biotech ELISA
kit /China, to detect the following immunological
tests included in the current study on all sera of
the samples under study, as follows:

A. Histamine concentration

B. Tumor necrosis factor
concentration

C- Interleukin-12 (IL-12) concentration

D- Transforming growth factor beta (TGF-B)
concentration

E. Interleukin-8 (I1L-8) concentration

7: Experimental Infection in lab. Rats: In the
current study, male laboratory rats were used,
obtained from the Animal House - College of
Veterinary Medicine, Tikrit University. Their ages
ranged from 4-6 weeks, and their weights reached
150-200 grams. The rats were placed in plastic
cages equipped with metal covers, with the floor
of the cages covered with sawdust. The animals
were carefully cared for, including cage
cleanliness, daily sawdust replacement, and
adequate conditions, including temperature and
ventilation, were provided during the study

alpha (TNF-a)

period.
8: Study Design: The white rats were divided into
different groups according to the study

experiment, these groups included:

Groups Number Volume/ml Treated material
Negative control: Uninfected 5 1ml 0.9% saline
Positive control: Infected without 5 - without treatment
treatment
12 1mil 1.5% concentration of gold
nanoparticles
12 1ml 2% concentration of gold
Positive control: Infected with nanoparticles
treatment 12 1ml neem extract with gold
nanoparticles
12 1ml neem extract
12 1ml albendazole treatment
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Immunized 12 1ml 1.5% concentration of gold
(injected with 1 ml of attenuated egg nanoparticles
vaccine) 12 2% concentration of gold
Infected and treated 1ml nanoparticles
12 1ml neem extract with gold
nanoparticles
12 1ml neem extract
12 1ml albendazole treatment
12 1ml 1.5% concentration of gold
nanoparticles
Negative control rats 12 1ml 2% concentration of gold
(treatment group only) nanoparticles
12 1ml neem extract with gold
nanoparticles
12 1ml neem extract
12 1ml albendazole treatment

9: Analysis Statistical analysis: The results were
statistically analyzed using Minitap, Verl7, and
the ANOVA test was applied, where the
arithmetic means were compared using Duncun
multiple range test at probability levels (p<0.01)
and (p<0.05) to determine the significant
differences in the infection with threadworms
under study and its relationship to the immune
parameters when compared with the control
groups.

Results

For histamine, the mean concentration was as
follows: in uninfected negative control group was
12.26 ng/ml, in a positive infected control

group(without treatment) was 15.55 ng/ml, in a
positive infected and treated group: the highest
rate was 16.45 ng/ml for 1.5% concentration of
gold nanoparticles treatment and the lowest rate
was 13.79 ng/ml for albendazole treatment. In the
immunized, infected and treated group: the
highest rate was 14.40 ng/ml for 1.5%
concentration of gold nanoparticles treatment and
the lowest rate was 12.44 ng/ml for neem extract
and in a negative control group (treatment group
only): the highest rate was 14.33 ng/ml for 1.5%
concentration of gold nanoparticles treatment and
the lowest rate was 11.07 ng/ml for albendazole
treatment. Table (1).

Table (1): Show the level of histamine concentration in the different groups

Groups MzS.D
Histamine ng/ml
Negative control: Uninfected 12.26+4.30 Cd
Positive control: Infected without treatment 1555+2.39 Ab
1.5% gold nanoparticles 16.45+£3.17 A
Positive control: Infected 2% gold nanoparticles 13.9844.14  bcd
with treatment Neem extract with gold nanoparticles | 15.25+2.74  Ab
Neem extract 14.21+2.73  Abc
Albendazole treatment 13.79+2.14 Bcd
Immunized 1.5% gold nanoparticles 14.40+4.07  Abc
(injected with 1 ml of 2% gold nanoparticles 13.41+3.04 Bcd
attenuated egg vaccine) Neem extract with gold nanoparticles | 12.51+4.51 Cd
Infected and treated Neem extract 12.44+4.53  cb
Albendazole treatment 13.33+3.25 Bcd
Negative control rats 1.5% gold nanoparticles 14.33£2.06  Abc
(treatment group only) 2% gold nanoparticles 13.10£3.51 Bcd
Neem extract with gold nanoparticles | 12.27+£5.22 Cd
Neem extract 11.63£5.20 D
Albendazole treatment 11.07£3.78 D
Statistical analysis | F-Value=2.60* | p-value=0.05
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The ** symbol indicates the presence of significant differences at the P<0.01 level, the * symbol
indicates the presence of significant differences at the P<0.05 level, similar letters indicate no
significant differences, different letters indicate the presence of significant differences.

In Tumor necrosis factor alpha (TNF-a), the
mean concentration was as follows: uninfected
negative control group was 166.5 pg/ml , in a
positive infected control group(without treatment)
was 18.3 pg/ml, in apositive infected and treated
group: the highest rate was 172.6 pg/ml for neem
extract with gold nanoparticles treatment and the
lowest rate was 101.0 pg/ml for 1.5%
concentration of gold nanoparticles treatment, in

the immunized, infected and treated group: the
highest rate was 155.8 pg/ml for 1.5%
concentration of gold nanoparticles treatment and
the lowest rate was 141.5 pg/ml for albendazole
treatment and in a negative control group
(treatment group only): the highest rate was 140.6
pg/ml for 2% gold nanoparticles treatment and the
lowest rate was 122.7 pg/ml for Albendazole
treatment. Table (2).

Table (2): Level of TNF-o concentration in the different groups

Groups M=+S.D
TNF-a pg/ml
Negative control: Uninfected 166.5+23.7 Ab
Positive control: Infected without treatment 18.3£3.919 H
1.5% concentration of gold nanoparticles | 101.0+26.2 G
Positive control: 2% concentration of gold nanoparticles | 158.2+34.4  Abc
Infected with Neem extract with gold nanoparticles 172.6£31.0 A
treatment Neem extract 169.5+31.4 Ab
Albendazole treatment 146.2+25.5 Cd
Immunized 1.5% concentration of gold nanoparticles | 155.8434.4  Abc
(injected with 1 ml of | 2% concentration of gold nanoparticles | 145.4+33.71 Cd
attenuated egg Neem extract with gold nanoparticles 151.3+£25.1 Bed
vaccine) Infected and Neem extract 144.3+29.8 Cd
treated Albendazole treatment 141.5+50.2 B
Negative control rats | 1.5% concentration of gold nanoparticles | 133.5£34.22 Ef
(treatment group 2% concentration of gold nanoparticles | 140.6+33.55 D
only) Neem extract with gold nanoparticles 139.8+31.26 De
Neem extract 134.6+23.99 Ef
Albendazole treatment 122.7+38.2 F
Statistical analysis | F-Value=4.80** |  P-Value=0.01

For Interleukin-12  (IL-12), the mean
concentration was as follows: uninfected negative
control group was 66.10 pg/ml , in a positive
infected control group(without treatment) was
9.65 pg/ml, in apositive infected and treated
group: the highest rate was 74.22 pg/ml for 2%
concentration of gold nanoparticles treatment and
the lowest rate was 30.99 pg/ml for 1.5%
concentration of gold nanoparticles treatment, in
the immunized, infected and treated group: the

highest rate was 65.86 pg/ml for Albendazole
treatment and the lowest rate was 60.82 pg/ml for
1.5% concentration of gold nanoparticles
treatment and in a negative control group
(treatment group only): the highest rate was 73.03
pg/ml for 2% concentration of gold nanoparticles
treatment and the lowest rate was 58.09 pg/ml
forl.5% concentration of gold nanoparticles.
Table (3).

Table (3): Level of IL-12 concentration in the different groups.

Groups M=+S.D
IL-12 pg/ml
Negative control: Uninfected 66.10+14.9 Ab
Positive control: Infected without treatment 9.65+2.54 D
1.5% concentration of gold nanoparticles | 30.99+6.80 C
Positive control: 2% concentration of gold nanoparticles 74.22+791 A
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Infected with Neem extract with gold nanoparticles 68.68+7.97 Ab
treatment Neem extract 69.17£8.20 Ab
Albendazole treatment 67.92+14.64 A
Immunized 1.5% concentration of gold nanoparticles 60.82+18.04 B
(injected with 1 ml 2% concentration of gold nanoparticles 61.78+15.29 B
of attenuated egg Neem extract with gold nanoparticles 64.42+16.19 Ab
vaccine) Infected and Neem extract 64.44x13.63 Ab
treated Albendazole treatment 65.86+11.49 Ab
1.5% concentration of gold nanoparticles 58.09+11.81 B
Negative control rats 2% concentration of gold nanoparticles 73.03+6.82 A
(treatment group Neem extract with gold nanoparticles 68.01+10.75 Ab
only) Neem extract 64.07£12.58 Ab
Albendazole treatment 65.18+14.47 Ab
Statistical analysis | F-Value=9.27** |  P-Value=0.01

For transforming growth factor beta (TGF-B),
the mean concentration was as follows: uninfected
negative control group was 172.9 pg/ml , in a
positive infected control group(without treatment)
was 371.8 pg/ml, in apositive infected and treated
group: the highest rate was 204.2 pg/ml for 1.5%
concentration of gold nanoparticles treatment and
the lowest rate was 142.1pg/ml for 2%
concentration of gold nanoparticles treatment, in
the immunized, infected and treated group: the

highest rate was 167.7 pg/ml for neem extract
with gold nanoparticles treatment and the lowest
rate was 135.9 pg/ml for 1.5% concentration of
gold nanoparticles treatment and in a negative
control group (treatment group only): the highest
rate was 139.0 pg/ml for neem extract treatment
and the lowest rate was 109.5 pg/ml for 1.5%
concentration of gold nanoparticles treatment.
Table (4).

Table (4): Shows the differences in level of TGF-b concentration between the different groups.

Groups M=S.D
TGF-b pg/ml
Negative control: Uninfected 17294299 C
Positive control: Infected without treatment 371.8+19.69 A
1.5% concentration of gold nanoparticles | 204.2+38.4 B
Positive control: 2% concentration of gold nanoparticles | 142.1+22.2  de
Infected with Neem extract with gold nanoparticles | 163.2+31.59 C
treatment Neem extract 158.7+31.16 Cd
Albendazole treatment 137.9£32.57 E
Immunized 1.5% concentration of gold nanoparticles | 135.9429.3 E
(injected with 1 ml of | 2% concentration of gold nanoparticles | 147.44249  De
attenuated egg Neem extract with gold nanoparticles 167.7£32.88 C
vaccine) Infected and Neem extract 162.3+3431 C
treated Albendazole treatment 1435+29.0 De
Negative control rats | 1.5% concentration of gold nanoparticles | 109.5+29.1 G
(treatment group 2% concentration of gold nanoparticles | 118.2+31.5 Fg
only) Neem extract with gold nanoparticles | 137.5+28.7 E
Neem extract 139.0+26.30 E
Albendazole treatment 131.44255  Ef
Statistical analysis | P-Value=0.01 | F-Value=11.71**

Regarding interleukin-8 (IL-8), the mean
concentration was as follows: the mean
concentration was as follows: uninfected negative
control group was 139.7 pg/ml , in a positive
infected control group(without treatment) was
288.8 pg/ml, in apositive infected and treated
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group: the highest rate was 150.0 pg/ml for neem
extract with gold nanoparticles treatment and the
lowest rate was 100.8 pg/ml for 2% concentration
of gold nanoparticles treatment, in the immunized,
infected and treated group: the highest rate was
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148.1 pg/ml for neem extract with gold
nanoparticles treatment and the lowest rate was
120.9 pg/ml for 2% concentration of gold
nanoparticles treatment and in a negative control
group (treatment group only): the highest rate was
135.9 pg/ml for Albendazole treatment and the

Academic Scientific Journals
lowest rate was 96.1 pg/ml for 1.5% concentration
of gold nanoparticles treatment. Table (5).

Table (5): Shows level of IL-8 concentration in the different groups.

Groups M=S.D

IL-8 pg/mi

Negative control: Uninfected 139.7+304 Bc
Positive control: Infected without treatment 288.8£15.28 A
1.5% concentration of gold nanoparticles | 124.3+31.50 C
Positive control: 2% concentration of gold nanoparticles | 100.8+38.2 D
Infected with Neem extract with gold nanopatrticles 150.0+£38.7 B
treatment Neem extract 148.5+38.9 B
Albendazole treatment 131.2+3225 C
Immunized 1.5% concentration of gold nanoparticles | 123.4+20.34 C
(injected with 1 ml | 2% concentration of gold nanoparticles | 120.9+36.3 C
of attenuated egg Neem extract with gold nanoparticles | 148.1+38.2 B
vaccine) Infected Neem extract 141.0£31.82 B
and treated Albendazole treatment 127.84247 C
1.5% concentration of gold nanoparticles | 96.1+15.31 D
Negative control 2% concentration of gold nanoparticles | 124.5+£31.63 C
rats (treatment Neem extract with gold nanoparticles 130.6+31.16 C
group only) Neem extract 13162542 C

Albendazole treatment 135.9+40.9 Cd

Statistical analysis | F-Value=7.37* | P-Value=0.01

Discussion

Although the study recorded significant
differences in histamine concentration at the
significance level (P<0.05) among the groups, the
concentrations still within the normal range, this
result is consistent with previous study by [20]
that injected an extract of Ascaris worm into the
peritoneum of guinea pigs, which did not lead to
the release of histamine into the peritoneal fluid,
as well as another study by [21] that concluded
that mast cells and their components were not a
major factor in the elimination of the nematode
Nippostrongylus brasiliensis in rats infected with
it. While this result did not agree with the study,
by [22]. Mast cells store a number of
inflammatory mediators including histamine and
proteases that are released through a process
called degranulation into tissues. The release
process depends on several factors including the
pH of the affected part of the intestine, the
incubation time, and the worm load in the
intestine [20].

As for the levels both of tumor necrosis factor
alpha and Interleukin-12, this study demonstrated
that the levels of TNF-a and IL-12 were lower in
the group of infected rats without treatment

128

compared to the rest of the groups, this result
agreed with both [23,24], the later indicated that
Soluble products from Trichuris suis (Trichella
spiralis) inhibit TNF-o and IL-12 secretion,
inducing significant symptomatic

suppression  in  experimental  autoimmune
encephalomyelitis in mice.

A study conducted by [25] demonstrated the
effects of the nematode Litomosoides sigmodontis
(a rodent-infecting worm) on the inflammatory
responses of mice injected with sublethal doses of
lipopolysaccharide (LPS) (antigens present in the
outer membrane of Gram-negative bacteria that
increase IL-12 levels). Mice infected with adult
worms showed lower levels of pro-inflammatory
cytokines in the peripheral blood compared to
controls. He interpreted these results as indicating
that adult worms could attenuate the innate
immune response by reducing the inflammatory
response induced by LPS. Possible mechanisms
for this phenomenon include the induction of
higher frequencies of regulatory T cells, the
development of  alternatively  activated
macrophages, and reduced antigen presentation.
All of these mechanisms are known to result from
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helminth infection, and they all have the potential
to reduce pro-inflammatory immune responses to
LPS. Another possible explanation for the
protective effects of adult worms is the release of
helminth products that directly inhibit the LPS-
induced immune response. Previous studies have
demonstrated that parasitic worms can secrete
products that reduce TLR responses to LPS. This
may be because adult worms release
immunomodulatory substances to protect the
larval stages from destruction, especially since the
presence of larvae in infected mice has been

shown to increase levels of TNF-o and
interleukin-12.
In addition, the study showed that the

concentration rate of the transforming growth
factor beta was high in the group of infected rats
without treatment compared to the rest of the
groups, This result is agreement with a study by
[26] that demonstrated the immunomodulatory
effects of excretory and secretory products (ESPS)
of the gastrointestinal nematode Haemonchus
contortus in vivo and vitro, goats were infected
with different doses of ESPs produced by L3
larvae. The results indicated a significant increase
in the expression of TGF-B signaling compared to
the control group. Following deworming, the
expression of the signaling regulator was
significantly reduced. Furthermore, this result is
also consistent with a study by [27] that infection
with gastrointestinal nematodes is associated with
increased epithelial TGF-p activity in vivo.

With reference to the level of TGF-B in both
Positive control (Infected with treatment),
immunized (Infected and treated) groups with
different concentrations of gold particles, it may
be due to the effect of these particles as a distinct
medical technology in enhancing the delivery of
drugs to the infected tissues and thus reducing the
damage to those tissues and improving them
through the effects of these particles on the body’s
response to treatment. As for the infected rats
treated with albendazole which is considered a
standard treatment for eliminating threadworms
and reducing their effects on the inflammatory
response.

Regarding interleukin-8, The present study
found that the concentration of IL-8 was higher in
the group of infected rats without treatment
compared to the rest of the groups, This result
agrees with the finding of a study by [28] which
included the effect of concurrent parasitic
infection (amoebiasis, filariasis, necatoriasis) and
antiparasitic treatment on cytokine and chemokine
responses in patients infected with single and
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multiple parasites, inflammatory chemokines,
including interleukin-8, were produced, after
antiparasitic treatment, IL-8 secretion was
significantly reduced. the result of this study also
concurrent with a study by [29], Through his
study, he determined the expression patterns of

several  cytokines, including interleukin-8
concentration and antioxidant genes, from an
experimental  infection with  Haemonchus

contortus (a nematode that infects ruminants) in
Pelibuey lambs, where he showed an increase in
the level of interleukin-8 concentration.

The decrease in interleukin-8 levels in both
Positive control (Infected with treatment),
immunized(Infected and treated) groups with
different concentrations of gold particles and
neem extract to within normal levels, may be due
to the fact that gold nanoparticles can affect the
immune system by reducing cytokine secretion.
The particles may play a significant role in
reducing inflammatory activity by stimulating or
inhibiting immune cells from secreting cytokines,
as well as due to the effect of albendazole
treatment in eliminating the parasite and reducing
the parasite load, which is reflected in the
inflammatory response.

Conclusion

Infection of laboratory rats with Enterobius
vermicularis demonstrated a significant increase
in the concentrations of transforming growth
factor beta and interleukin-8 at a significant level
(P<0.01), while a significant decrease was found
in the concentrations of tumor necrosis factor
alpha and interleukin-12 at a significant level
(P<0.01). Meanwhile, histamine levels among the
groups were within the normal range at a
significant level (P<0.05).
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