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Abstract

Gliomas are tumors of the brain parenchyma that are classified histologically based on their resemblance to
different types of glial cells. In Iraq, as in many countries, gliomas pose a significant health challenge, the
spread of glioma disease refers to its incidence and prevalence within the population progressively. Material
and methods: Fixed paraffin-embedded Glioma brain tumors of 64 samples, thirty-four as patients (21 male
and 13female) and thirteen(benign) as control (10 male and 20 female) were collected from the Neurological
Hospital in Baghdad, samples date from December 2022 to July 2023. Diagnosis and grading of Glioma (high
grade) in the study were done by immunohistochemistry technique by Nestin marker to investigate its
expression in samples through a scoring system where it was, 0 negative, 1 light, 2 moderate, and 3 strong.
Results: The result showed non-significant P<0.01 between male and female inpatient p-value (0.277), with
mean (3.29+0.56, 3.69+0.13, respectively), noticed a high significant P<0.01 between patient and control p-
value (0.0001) in both sex, it also showed highly significant difference P<0.01 in the percentage of patients
distribution according to scores, and the highest percentage for male and female was at score 2 and 3, in
percentages for male (42.86) and female (30.77, 69.23, respectively). Conclusion: The results confirm that
Nestin is associated with high-grade Glioma.
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Introduction tumors [2]. varying tumor cells have varying rates of

Irag's cancer incidence varied from 1999 to 2007 tumor cell proliferation and tumor growth

but then started to rise significantly thereafter [1].
The ability of cancer cells to spread from a primary
lesion to distal organs is the main cause of mortality
for cancer patients. A variety of biological
mechanisms aid in the spread of cells from primary

maintenance [3]. Tumor cells that lose their capacity
to multiply, self-renew, and develop into tumor cells
provide the tumor's phenotypic marker [4,5]. Cancer
cells can take on new characteristics that facilitate
their motility, metastasis, and reproduction. To
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control the differentiation of cancer cells, the tumor
environment is essential [6].

Gliomas are tumors of the brain's supporting tissue
that start in the glial tissue, which provides support
for the brain's nerve cells [7]. Gliomas, or brain
parenchymal tumors, are categorized histologically
according to how closely they resemble certain glial
cell types. The three primary forms of glial tumors
are ependymomas, oligodendrogliomas, and
astrocytomas [8].

Glioma is categorized into four classes by the World
Health Organization (WHO) according to the
severity of malignancy. Grades I-Il gliomas are
referred to as low-grade gliomas (LGGs), whilst
grades Il11-1V gliomas are referred to as high-grade
gliomas (HGGs). The precise categorization of
HGGs and LGGs before malignant transformation
plays a crucial role in treatment planning [9].

The etiology of glioma and other brain cancers is yet
unclear. However, other risk factors have been
found, including advanced age, ionizing radiation
exposure (such as radiation treatment), and glioma
in the family history [10]. Although 25 risk factor
loci and a number of uncommon hereditary
mutations have been found, only ionizing radiation
has been shown to cause glioma in certain families
[11].

GBM is regarded as hypercellular anaplastic lung
cancer. High mitotic activity glioma cells frequently
experience necrosis and microvascular proliferation
[12]. The differentiation between primary and
secondary GBM, which appear rapidly and without
any indication of less malignant precursor lesions,
aids in clinical and biological studies. This subtype,
which makes up 80% of GBM cases, typically
affects older individuals (mean age of 62 years).
Secondary tumors from low-grade (WHO grade I1)
or anaplastic (WHO grade Ill) astrocytomas grow
more slowly in these patients. This subtype is more
common in individuals with a mean age of 45 years
or younger [13].

Since its discovery in 1985, the biological function
of Nestin—which has a molecular weight of 177.4
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Kd and 1621 amino acids—has been thoroughly
investigated. Nestin was first shown to be involved
in cytoskeletal structure and to be a marker for neural
stem/progenitor cells. Nestin's presence is necessary
for NSCs to self-renew [14]. Nestin has recently
been found as a protein that is needed throughout the
body, challenging the notion that it is limited to
tissue regeneration areas. It is concentrated in
endothelial cells throughout all adult vascular beds
[15,16]. Nestin expression is a crucial indicator of
continuing angiogenesis and CSCs in tumors since it
is present in both cancer cells and newly developing
tumor vasculature [17]. In some cancers, nestin is
linked to metastasis and rapid growth. Because
Nestin regulates proliferation, invasion, and stomata
formation, it may be a suitable molecular target
treatment for glioblastoma cells [18]. Numerous
studies have demonstrated that reducing Nestin
activity suppresses the growth, invasion, and
movement  of  Glioblastoma  cells  [19].
Immunochemistry is the study of antibodies,
antigens, and the interactions between them. It looks
at the molecular processes that underpin immune
system activity. The application of this method in the
diagnosis and prognosis of illnesses and cancers is
made possible by the creation of locus-specific
monoclonal antibodies [20], Unlike many other
laboratory techniques, IHC allows one to assess a
molecule's expression pattern in a microenvironment
without damaging the histologic architecture [21].

Materials and Method

A total of sixty-four paraffin-embedded tissue
blocks, thirty-four high-grade Gliomas (13 female
and 21 male) in mean age (44.94+2.99), with their
data (gender, age, grade of Glioma), and, thirty
samples (benign) were taken as control groups (20
female and 10 male), the average age of all sampler
is(13-70) vyear, all data were collected from
Histology Laboratory related to the Neurological
Hospital in Baghdad, the sampling date was from
December 2022 to July 2023. The research was
approved by the ethical committee. One section of
the paraffin-embedded Glioma tissue blocks was
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stained with Hematoxylin and eosin-stained (H&E)
and studied the histopathological diagnosis, whereas
an additional section was stained with IHC by Nestin
monoclonal antibody (my bio sours company).

The tumors were characterized histologically using
hematoxylin and eosin-stained sections to examine
cell density, mitosis, vascular proliferation, and
necrotic tissue. The use of the IHC technique on
other paraffin sections was used to diagnose glioma
using this advised technique.

Immunohistochemistry staining protocol

The immunohistochemistry (IHC) was carried out
according to [22], and My BioSource protocol
instructions.

Step-1: De-waxing and rehydration the slides were
placed in an oven at (62°C) to remove the excess
wax from the slices. The tissue was subsequently de-
waxed by immersing slides in xylene (3-5 minutes)
and rehydrated by soaking in decreasing ethanol
concentrations (90 percent ethanol for 5 minutes, 70
percent ethanol for 5-3 minutes, 50 percent ethanol
for 5 minutes, succeeded by a 5-minute rush in
distilled water (DW).

Step 2: Endogenous Hydrogen peroxidase and
protein blocking the slides were treated for 10
minutes and then for 5 minutes with a ready-tousle
hydrogen peroxide solution to inhibit endogenous
peroxidase. Following that, a protein block was
applied to the tissue slices to block the non-specific
protein and incubated for 10 minutes before being
rinsed twice in PBS for 5 minutes

Step-3: Incubation of Primary Antibody The primary
antibody Nestin (ab 176571) was applied to the
section and left for 1 hour for the above-mentioned
markers after being diluted 1:100 (10 pl from
Ab+990 pul PBS). The slides were then washed three
times with PBS for ten minutes before being
incubated. The primary antibody was extracted, and
the slides were washed in PBS for 5 minutes for all
antibodies.

Step-4: Incubation of Secondary Antibody After
washing the slides to remove the main antibodies.
After 20 minutes of incubation at 25°C, the second
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antibodies were applied to the slides, which were
then rinsed four times with PBS. The sections were
then treated with Goat Anti-rabbit Horseradish
Peroxidase (HRP)-Conjugate for 10-20 minutes
before being rinsed with PBS twice for 5 minutes
each.

Step-5: Visualizing by the Diaminobenzidine (DAB)
Color metric reaction detection using peroxidase
substrate was accomplished. The DAB reagents
from the DAB kit were made immediately before use
by mixing (1:50), one drop of chromogen for every
49 drops of particular chromogen diluent (DAB
substrate). The slides were then incubated for 5-10
minutes, or until the brown hue appeared, before
being washed twice in PBS for five minutes each.
Step-6: Counterstaining, dehydration, clearing, and
mounting of were accomplished by
counterstaining for 10 seconds in Hematoxylin to
stain nuclei, followed by a one-minute wash with
running water. The slides were dehydrated by
dripping in increasing ethanol concentrations (30%

slides

ethanol for 30 secs, 95% ethanol for 30 secs, and
100% ethanol for 30 secs) and then cleaned by
soaking in xylene (2 min). The super mount was
added at that time. Then, place a cover slide over the
slides and gently press to remove any bubbles; leave
the slides overnight before examining.

The cytoplasm was the dominant location of the
stain, with the intensity of the stain and the different
intensity percentages of positive tumor cells being
assessed blindly by examining histopathology.

The intensity of the stain was measured numerically
by a two-headed microscope at 400x magnification,
with the lowest score being negative, the highest
being light, the second being moderate, and the third
being intense.

Scoring system

Nestin  expression  appeared as  brownish
cytoplasmic. This study utilized only cytoplasmic
staining, and two investigators used a two-headed
microscope at 400x magnification to estimate the
intensity of stain and the different intensity

percentages of positive tumor cells without any prior
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knowledge Numerical score is applied to NESTIN
scoring as a scale from 0-3, with O = negative, 1 =
light, 2 = moderate, and 3 = intense, and it is
calculated by intensity percentages of positive tumor
cells to the surface area covered [23] the score for
the severity of the nesting reaction was determined
by histopathology.
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Statistical analyses

To detect the different effects in the groups (patient
and control) a program of statistical packages of
social science SPSS (2019) was used. For comparing
the means significantly LSD_ least significant
difference and T-test were used while the Chi-square
test was used for the comparison of percentage (0.05
and 0.01) probability

¥2: Chi-square, X: Summation, O: Observed No., E: Expected No. [24].

Results

Immunohistochemistry expression of NESTIN
in control and patient groups with gender
Table (1) and figure (1)showed a high significant
P<0.01 between male patients and control with a
mean (3.29 £ 0.56, 1.00+0.00, respectively) at p-
value (0.0001) so in females (3.96+0.13, 1.00+0.00,
respectively), The result showed non-significant
P<0.01 between male and female in patient at p-
value (0.277) with mean (3.29+0.56, 3.69+0.13,
respectively).

Distribution of sample study according to
NESTIN Score of patients/Gender

Table (2) and figure (2) revealed a high significant p
< 0.01 in the proportion of distribution of patient
samples according to the degree of scores in both
males and females, the highest percentage was for
males at scores 2,3, which was (42.86), and for
females the highest percentage also in scores 2,3
which was (30.77, 69.23, respectively). We note
from the same table that at score 0 is no interaction
of Nestin in both sexes. Figure (3, 4, 5) which shows
the immunological reaction of Nestin, which was
mild in score (1), moderate in score (2), and strong
in score (3), the cytoplasm appears brown depending
on the degree of the disease.

Table (1): IHC expression of NESTIN in control and patient groups with gender.

Mean +SE
Gender Control Patients P-value
Male 1.00 +0.00 3.29 £0.56 0.0001 **
Female 1.00 +0.00 3.69 £0.13 0.0001 **
P-value 1.00 NS 0.277 NS
** (P<0.01), NS: Non-Significant.
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Figure (1): IHC expression of NESTIN in control and patient groups with gender.

Table (2): Distribution of sample study according to NESTIN Score of patients / Gender.

620

Male Female
NISTIN Score Total no =21 Total no =13
No % No %
0 0 0.00 0 0.00
1 3 14.29 0 0.00
2 9 42.86 4 30.77
3 9 42.86 9 69.23
P-value -- 0.0037 ** -- 0.0061 **

** (P<0.01).
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Figure (2): Expression score of Nestin in high-grade Glioma according to male and female.

Figure (3): A and B: cross-section of the brain of Glioma (grade 1V) patient with Nestin by IHC,
showing brown cytoplasm stain in mild intensity (10X), score 1, red arrows.
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Figure (4): A and B: cross-section in the brain of Glioma (grade 1V) patient with nestin by IHC,
showing brown cytoplasm stain in moderate intensity (10X), score2, red arrows.

Figure (5): A and B: cross-section of the brain of Glioma (grade 1V) patient with Nestin by IHC,
showing brown cytoplasm stain in strong intensity (10X), score3, red arrows.
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Discussion

Itis evident from the data that brain tissue unaffected
by glioma expresses less Nestin, which is congruent
with [25] investigation in which he found that
normal brain tissues have incredibly low levels of
Nestin expression. As seen in Figures (1, 2, 3) which
depict the immunological reaction of Nestin, which
was mild in score (1), moderate in score (2), and
strong in score (3), the expression of Nestin will be
high due to its interaction with the antigen in patient
samples. The cytoplasm appears brown depending
on the severity of the disease. Some research has
indicated that a higher grade and a worsening
prognosis in Glioma are linked to Nestin expression.
In 2007 [26], In agreement with the current study's
findings, it was demonstrated that Nestin expression
is a robust predictor of the prognosis for high-grade
gliomas. It was expressed in 95.8% of 87 patients,
indicating a large increase in low-grade tumors.
Given the strong positive association between nestin
expression and a poor prognosis, nestin has been
validated as a useful marker for the diagnosis of
high-grade Glioma. This has been proven by [27];
also, it was found by [28] Our recent investigation
has shown the correlation between higher-grade
gliomas and greater Nestin expression. Moreover,
the discovery of [29] Our findings are in line with
research that consistently revealed high-intensity
Nestin expression in high-grade gliomas, making it
a useful diagnostic marker. One theory explaining
the association between nestin and high-grade
glioma is that nestin is normally expressed in neural
stem cells (NSCs), and progenitor cells may contain
neural stem cell-like cells that can promote tumor
growth, invasion, and treatment resistance, on the
other side [30] declared that in 88 cases examined by
immunohistochemical method, nestin was not a
predictor of glioblastoma multiform; however, this
is not in agreement with our findings. The table
displays that the average value for females (3.69 +
0.13) was greater than the average value for males
(329 £ 0.56). Our study's findings were in
agreement with the findings of [31] which
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demonstrates significant sex-based differences in
clinical and radiological tumor parameters of
Glioblastoma, also the result of the statistical
analysis of our study is consistent with [25] which
found that, like in our study, there are non-
significant differences (p < 0.01 between males and
females, p-value = 0.277) between the expression
levels of Nestin in males and females (46.67 + 28.13,
26.70 + 24.53, respectively). However, the statistical
analysis of the result revealed no difference between
males and females regarding this aspect. Lastly, our
research revealed no connection between patient sex
and Nestin expression, which is consistent with the
[28] study, while [32] discovered variations in the
incidence and prognosis of gliomas in males and
females, which may be tangentially related to
variations in biological markers such as Nestin.
Additionally, the investigation of [33] showed the
impact of sex by examining gender-specific changes
in glioma risk factors and survival, and by
speculating on possible differences in tumor biology
that may affect markers like Nestin.

In light of the paucity of direct data about the
association between gender and Nestin expression in
Gliomas, more research that is tailored to examining
possible gender-based correlations or differences
must be carried out. In light of this, while the
literature currently in publication emphasizes the
importance of Nestin expression in Glioma
prognosis and clinic pathological features, more
research focusing on gender-specific analyses is
necessary to clarify how Nestin expression may
differ between male and female Glioma patients.
This could lead to more individualized treatment
approaches [34], which agrees with what our study
has shown, given that nestin is a well-known marker
of neural stem and progenitor cells in the developing
nervous system, its substantial correlation with high-
grade glioma is likely caused by its expression in
neural stem cells (NSCs) and its role in the
aggressive character of these tumors. In gliomas,
high-grade  ones  (glioblastoma
multiforme, GBM), there's proof that stem-like cells

especially
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in the tumor express nestin. These cells may have a
role in the development, spread, and resistance to
treatment of tumors [35].

Increased expression of Nestin is associated with
poor prognostic parameters, tumor progression, and
an increase in grade in Glioma. Nestin is a useful
marker for identifying cancer stem cells (CSC) in
high-grade Glioma, which are resistant to
chemotherapy and radiation and can predict patient
outcomes [36], their results are in agreement with
those formerly stated by [24] found in their study
that Nestin was expressed in 95.8% of 87 patients
which was significantly higher in high- than in low-
grade tumors.

[37] who demonstrated a correlation between

Nestin and tumor grade in 72 cases, [38] tested 33
glioblastomas from 65 different brain tumor cases
and they were found positive for Nestin, our study
also found a link between Nestin and higher tumor
rates.
In contrast; a prior study by [39] suggested that the
use of a rabbit polyclonal anti-human nestin
antibody in their study, rather than our more specific
monoclonal antibody, may have contributed to their
findings. showed that Nestin expression was
observed in both low- and high-grade Glioma and
did not relate with the grade of tumor in 16 cases of
brain tumors. This is not consistent with the finding
of our study, which showed that Nestin expression is
related to high degrees of the disease [40], However,
not in line with our research.

Conclusion

Nestin expression appears in high-grade Glioma, as
its expression is associated with high grades of
Glioma and may be a potential indicator of
aggressiveness. From the findings of the research, it
became clear that there is no significant relationship
between Nestin expression and gender, Nestin is a
useful marker for the diagnosis of high-grade
gliomas, and
correlated with tumor progression, and increasing
grade.

Increased Nestin expression is
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