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ABSTRACT

Objective: Purpose of this research was to study how immunotherapy and bevacizumab affected cancer stem cell(s) (CSC(s))
in induced hamsters buccal pouch (HBP) carcinoma. Subjects and Methods: 50 hamsters were split into 5 groups. Animals in
GI were left untreated for 19 weeks (ws), the right pouches of those belongs to (GII- GV) were painted with 7,12-dimethylbenz
(a) anthracene (DMBA), 3times a week for 14 ws, then, the following was done: GII was left with no additional treatment for
other 5 ws, whereas GIII was painted with imiquimod once daily for other 4 ws, Those in GIV were injected intraperitoneally
(IP) with bevacizumab (10mg/kg / once daily for a week), and those in GV were painted with imiquimod similar to GIII in
addition to IP injection with bevacizumab similar to GIV. Gross observations and tumor volume were recorded for each group.
After slaughtering the animals, all right pouches were divided into two pieces, one of which was prepared for hematoxylin
and eosin (H&E) stain. The other piece was used for western blot analysis for identification of CSCs using BMI-1stem cell
marker and VEGF) antibody. Results: Western blot examination of BMI-1 and VEGF antibodies indicated a significantly
significant (p-value < 0.001) discrepancy between GV and the subsequent; GIII and GIV. In comparison, BMI-1 showed a non-
significant variation (p-value < 0.125) between GIII and GIV, but VEGF showed a very substantial difference (p-value < 0.001).
Conclusion: Combination of imiquimod-bevacizumab has an inhibitory effect on carcinoma cell and CSCs in HBP SCC.
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INTRODUCTION

The most frequent kind of oral neoplasm is oral
squamous cell carcinoma (OSCC), which accounts
for more than 90% of all mouth malignancies®.
7,12-dimethylbenz(a)anthracene (DMBA) is a
polycyclic aromatic hydrocarbon (PAH) and a
powerful organ-specific procarcinogen that is often
employed as a synthetic carcinogen to accelerate
experimental oral carcinoma. DMBA is activated
by phase I enzymes to generate diolepoxide, which
oxidizes both purine bases of DNA, resulting in
mutation. The DMBA-induced HBP carcinogenesis
is regarded as an attractive experimental paradigm
for studying natural product anticancer effects®?.
CSCs are a category of quiescent self renewing cell
types seen in initial malignancies that have enhanced
functional ability to drive tumor progression and
reconstitute their heterogeneity. These cells are also
linked to cancer cell development and metastasis, as
well as tumor recurrence after therapy®. CSCs have
been isolated from the majority of hematological
solid tumors and malignancies, their
tumorigenesis activity has been shown in various
types of cancers, including lung, brain, colon, liver,
breast, pancreatic, ovarian, melanoma, prostate, and
head and neck cancers, including OSCC?.

and

BMI-1 is a frequent CSC marker that promotes
stem cell self-renewal and has been linked to a
variety of biological processes, including organ
creation, embryogenesis, stem cell stability, cancer,
and differentiation®”. Numerous investigations
have shown that BMI-1 expression is commonly
increased in many kinds of human malignancies,
indicating that BMI-1 may play essential roles in
cancer genesis and development%19,

Angiogenesis is a multistep process that plays a
criticalroleintumordevelopmentand metastasis’-29,
The development of potential targeted medicines
has emerged from the identification of molecular
pathways underpinning cancer growth, invasion, and
metastatic dissemination. Anti-angiogenic therapy
include the injection of VEGFR inhibitors, for
example the monoclonal antibody Bevacizumab
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(Avastin) and other medicines, such as Cediranib
and Pazopanib®’. Bevacizumab prevents the
development of new blood vessels in the tumor,
eliminates present blood vessels, and reduces
intertumoral pressure, allowing cytostatic medicines
to penetrate deeper into the tumor. Bevacizumab has
FDA approval and has been used effectively in the
treatment of many forms of cancer, either alone or
in combination with other chemotherapy medicines,
immunology, or radiation ?*2%,

Cancer immunotherapy is developing as an ef-
fective cancer treatment method that works by stim-
ulating the immune system to achieve antitumor
effects®. Toll-like receptors are among the pattern
recognition receptors found on innate immune cells
(TLRs), which are important for recognizing patho-
gen-associated molecular patterns and inducing an
inflammatory immune response®?). Imiquimod,
a TLR-7 agonist, causes cytokines to be released,
triggering an inflammatory skin response focused
mostly towards malignant or virus-infected cells,
but has little impact on healthy skin. Imiquimod
5% cream is approved by the FDA for the therapy
of exterior genital warts, shallow basal cell carci-
noma, and actinic keratitis, and it is being tested in
a variety of additional dermato-oncological condi-
tions®=? including oral dysplastic lesions or oral
malignancies®V.

As a result, the primary goal of this research
was to evaluate the effects of imiquimod and/
or bevacizumab on DMBA-induced HBP cancer.
The animals’ common health exams, HBP gross
inspections, histological tumor tissue alterations,
and western blot analysis were used to make the
determination.

SUBJECTS AND METHODS
1 Chemicals:

Sigma-Aldrich’s DMBA (0.5% concentration)
was dissolved in paraffin oil. Imiquimod A topical
cream formulation containing 5% Imiquimod
marketed by 3M pharmaceuticals as Aldara.
Bevacizumab (trade name Avastin) was obtained
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from Roche company dissolved in 0.9% sodium
chloride (10 mg/ml)

2 Animals:

50 Syrian male hamsters weighing 80-120g were
procured from Cairo University’s animal home in
Cairo, Egypt. A healthy hamsters had normal,
effortless movement, clear eyes, bright, healthful
skin, and a silky, glossy coat free of dry patches,
parasites, sores, and swellings. All experiments
were approved by ethical committee of Faculty
of Dental Medicine, Al-Azhar University, Egypt
(Ethical Code No. 148/164, 30-04-2019).

3 Experimental design:

Following one week of adaptation, the animals
were divided randomly into five groups (G()) of
10 individuals each. GII, GIII, GIV, and GV’s right
pouches were painted with 0.5% DMBA in liquid
paraffin three times a week for fourteen weeks
using a number 4 camel hair brush®. After that,
the GII animals (positive control) were left with no
additional treatment for other 5 ws (total period 19
ws), while those in GIII (imiquimod), painted with
imiquimod to the injured buccal pouch once daily
for other 4 ws®¥, after one week (total period 19 ws),
the animals of this group were euthanized. The GIV
animals (bevacizumab) were injected IP by insulin
syringe with VEGF inhibitor (Bevacizumab), via
IP injection once daily for a week®. After one-
week (total period 16 ws), the animals of this group
were euthanized, while those in GV (imiquimod-
bevacizuumab) animals received a combination of
imiquimod and bevacizumab with methodologies
and doses similar to those presented in the single
treatments, and the animals in this group were
euthanized after one week (total period 19 ws).

4 General health examinations:

The improvements in the animals’ overall health
were documented during the trial. When dealing
with sickness or injury, hamsters displayed one or
more of the following behaviors: inactivity, lack of
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appetite, sneezing, huddling in a corner, wheezing,
and/or secretion from the nose or eyes, diarrhea,
dampness around the tail, and hair loss.

2.5 Tumor volume measurement

Gross measurements were documented once the
experiment was completed (exudation, mucosal
thickness, tumors, and ulcers). The animals have
been slaughtered, the right cheek pouch was
excised, and a Vernier caliper was used to measure
the diameter of each tumor. Prior to authorization,
the tumor volume was computed using the formula
Vmm3 = (4/3) & [(D1/2) (D2/2) (D3/2)], where
D1 (height), D2 (width), and D3 (length) are the
tumor’s three dimensions (mm).

6 Sample collection and preparation

One piece of fresh tissue from the right cheek
pouch was removed, flanked, kept in 10% neutral
buffered formalin, processed, and embedded in
paraffin blocks for histological analysis. The sample
of fresh tissue was mechanically deteriorated,
suspended, and homogenized in preparation for
western blot analysis.

7 Histopathological examinations:

After being dried in an increasing ethanol series,
the preserved specimens were embedded in paraffin
wax to make paraffin blocks. Tissue slices were
trimmed to 4m thickness, placed on glass slides,
processed, and prepared for light microscopic
analysis by staining with H&E.

8 Measurement of the depth of invasion (DOI):

Relying on the H&E section, DOI was calculated
for all surgical specimens. DOI was calculated
by measuring the distance between the basement
membrane of the surface epithelium and the deepest
level of the tumor nests. It is additionally separated
into five mm less invasive, 6-10 mm moderately
invasive, and 10 mm very invasive. According to
the American Joint Committee on Cancer, Leica
QWIN V3 image analysis software (Switzerland)
was used to calculate DOI.
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9 Western blotting assessments of BMI-1 and
VEGF expression levels

The other pieces of fresh tissue specimens of
HBP were collected separatly then placed in eppen-
dorf tube and frozen with liquid nitrogen at -80°C
to avoid degradation of proteins. The frozen speci-
mens were therefore mechanically homogenized
with RIPA lysis buffer (Sigma-Aldrich, Milan, Ita-
ly) comprising 1% protease inhibitor cocktail (Cell
Signaling Technology, Inc., MA, USA, Cat#5871)
using a Potter-Elvehjem rotor-stator homogenizer
(glass/teflon homogenizer) equipped with a Teflon
pestle. Homogenized tissues were frozen at -70 °C
for subsequently Western blotting analysis of tissue
BMI-1 and VEGF expression. The samples were
then denatured in 2Laemmli buffer for 5 minutes
at 95 °C before being treated with 5% 2-mercap-
toethanol. SDS-PAGE electrophoresis was carried
out by loading 50 g of protein per lane at 75 volts
across a 10% resolving gel. This procedure was fol-
lowed by 125 volts for about 2 hours, after which
T-77 ECL semidry transfer equipment was used to
transfer the substance to a PVDF membrane (Amer-
sham BioSciences UK Ltd). The PVDF membrane
was immunoblotted by incubating it for one hour at
temperature of 4°C in TBS buffer with 0.1% Tween
and 5% nonfat milk, accompanied by 24 hours of
incubation at 4°C with a mouse monoclonal anti
BMI-1 (Santa Cruz Biotechnology, Inc., CA, USA,
Cat# sc-390443), a mouse monoclonal anti VEGF
(Santa Cruz Biotechnology, Inc., CA, USA,Cat#
sc-390443) and a mouse monoclonal anti VEGF
(Santa Cruz Biotechnology, Inc., CA, USA, Cat#
sc-53462) at a dilution of 1:1000. Following three
times of washing with TBST buffer, each mem-
brane was stored for one hour at room temperature
with a dilution of 1:5000 by an alkaline phospha-
tase-conjugated goat anti-mouse secondary anti-
body (Novus Biologicals, LLC, Littleton, CO, USA,
Cat# NB7536). A commercial BCIP/NBT substrate
detection Kit recognized the membrane-enclosed
antibody after four TBST washes (Genemed Bio-
technologies, Inc., CA, USA, Cat# 10-0007) after
already being washed four times in TBST. Stripping
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and re-blotting each membrane at 4°C with a mouse
monoclonal anti-GAPDH antibody (Santa Cruz
Biotechnology, Inc., CA, USA, Cat# sc-166574),
equivalent protein loading for each lane was veri-
fied. The analysis was conducted three times to en-
sure that the findings were reproducible. The band
density was quantified using ImageJ software and
represented as a percentage of that of GAPDH.

10. Statistical analysis:

The outcomes were calculated and statistically
examined expressed as the mean standard deviation
(SD). SPSS version 17.0 for Windows was used
to do a one-way analysis of variance (ANOVA).
ANOVA was utilized to evaluate more than two
independent groups using quantitative data and
a normal distribution, followed by LSD post hoc
analysis. p > 0.05 was deemed non-significant, p
< 0.05 was deemed significant, and p <0.001 was
deemed very significant.

RESULTS
1. Gross observations:

The GI check indicated no abnormalities, hair
loss, skin ulcerations, or HBP changes. All hamsters
had buccal pouch lengths of around Scm (Fig.1A).
GII caused significant skin ulceration, pouch depth
reduction, hair loss, and overall disablement in all
animals. Massive exophytic growths with apparent
vasculature were seen in the pouches of the animals,
which ranged in length from 1.5 to 2 cm with a distal
necrotic end (Fig.1B).

The overall health of GIII and GIV improved
somewhat. The pouches were roughly 2.5cm
long when the distal necrosis was removed. The
papillomatous lesions size was reduced somewhat
(Fig.1C&D). GV significantly improved the
animals’ overall health. The length of the pouches
increased to approximately 3.5cm, with no distal
necrosis. In comparison to animals treated simply
with imiquimod or bevacizumab, the size of
exophytic aggregates was significantly reduced in
these groups (Fig.1E).
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FIG (1) GI photograph of typical buccal pouch mucosa that looked pink in hue and had a smooth surface. Fig.(1B): Photograph of
GII with multiple papillary exophytic tumor masses enclosed to bleeding areas. Fig.(1C): Photograph of GIII demonstrat-

ing little minor elevation with no ulceration or bleeding. Fig.(1D): A photograph of GIV displaying a microscopic nodule
without ulceration or bleeding. Fig.(1E): Photograph of GV demonstrating a significant decrease in the size of tumor

masses without bleeding or ulceration.

2. Histological findings:

GI examination showed typical thin layered
squamous epithelium, sub-epithelial connective
tissue (C.T), and muscle layer Fig.(2A). GII
indicated well to moderately developed SCC as
vast papillomatous lesions with invasive epithelial
islands into the underlying C.T. In addition, the
pouch’s distal end had chronic inflammatory cells
and a necrotic mass. The invading epithelial cells
displayed hyperchromatism, large nucleoli, an
increased N/C ratio, spinous layer whirling, and
nuclear and cellular pleomorphism Fig.(2B). The
median DOI in GII (10 hamsters) was 10.5 mm
Fig.2C). In 5 hamsters, GIII and GIV showed
moderate-to-severe epithelial dysplasia with top-to-
bottom alterations or carcinoma in situ (CIS). The
remaining 5 hamsters showed marginal invasion
of well-differentiated SCC in the nodules that had
not spread deeper (DOI=1.7-1.8mm). Less distal
necrosis, increased inflammatory infiltration, and
increased collagen fibers were seen Fig.2D&E).
In seven hamsters, GV indicated moderate to
severe epithelial dysplasia (epithelium had
localized regions of dysplasia characterized by
hyperchromatism, changed N/C ratio, nuclear &
cellular pleomorphism, conspicuous nucleoli, and
several group cell keratinization). In contrast, three

hamsters exhibited well-differentiated SCC that has

been juxtaepithelial and did not penetrate into the
deeper C.T (DOI=0.8mm), there was an elevation
in keratin production. The C.T revealed a significant
reduction in distal necrosis,inflammation infiltration,
and increased striated muscle layer thickness, and
the masses of tumor were mostly displaced by
fibrous connective tissue with enhanced collagen
deposition Fig.(2F).

3. Expressions of BMI-1 and VEGF antibodies
as estimated by western blot:

A) BMI-1: When the different treatment groups
(GHI, GIV, and GV) were compared, GV
exhibited a very substantial difference with
either GIII or GIV (p value < 0.001). In contrast,
there was no statistically significant distinction
between GIII and GIV (p value >0.05). When
the combinations group (GV) was compared
to the negative control group (GI), there was
a substantial difference (p value <0.05). The
positive control group (GII) differed greatly
from the treatment groups (GIII, GIV, and GV)
(p value <0.001). In contrast, no substantial
difference existed between GII and GIII or GII
and GIV (p value >0.05). When the control
groups (GI and GII) were compared, there was
a very substantial difference (p value <0.001)
Fig. (3).
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FIG. (2A): GI photomicrograph exhibiting 2 to 4 levels of epithelium, surface keratinized squamous cells, flattening rete ridges,
C.T layer, muscle layer, and deeper layer of loose areolar connective tissue (H&E stain X400). Fig.(2B): Photomicrograph
of GII showing highly differentiated SCC with extensive tumor island penetration into the neighboring connective tissue
and subepithelial inflammatory infiltrates (H&E stain X100). Fig.(2C): Photomicrograph of calculating the DOI, the larg-
est invasion was calculated by dropping a “plumb line” from the horizon to the maximum depth of the most invasive nests
(H&E stain X200). Fig.(2D): Photomicrograph of GIII displaying SCC with well-differentiated differentiation (cursory
invasion) (H&E stain X400). Fig.(2E): Photomicrograph of GIV showing well differentiated SCC (nests and pearls) (H&E
stain X200). Fig.(2F): Photomicrograph of GV expressing extreme dysplasia and hyperkeratosis (H&E stain X200).
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FIG. (3) Western blotting (A) and semiquantitative analysis (B) of BMI-1 protein expression in OSCC in the control and studied
groups. Semiquantitative analysis was carried out by Image J® software and expressed as a percentage of GAPDH density.
The data is provided as mean +SEM (n = 6). *, 1, %, and $ denote significant differences from control, DMBA, IM, and
BEYV, accordingly. *, 1, %, and $ denote significant change at p<0.05; **, 1+, &, and $$ denote significant difference at
p<0.01; *** ++4 +it, and $$$ denote massive change at p<0.001.
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B)

VEGF: Comparing the various treat-
ed groups (GIII, GIV, and GV), GV
showed highly significant difference with either
GIII or GIV (p value < 0.001). Additionally,
the difference between GIII and GIV was non-
significant (p value >0.05). When the combin-
ing group (GV) was compared to the negative
control group (GI), there was no substantial
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control group (GII) was compared to the dif-
ferent treatment groups (GIII, GIV, and GV),
there was a very substantial difference (p value
<0.001). In contrast, no notable change between
GII and GIII or GII and GIV (p value >0.05).
When the control groups (GI and GII) were

compared, there was a very notable change (p

-

difference (p value > 0.05). When the positive value <0.001) Fig.(4).
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FIG. (4) Western blotting (A) and semiquantitative analysis (B) of VEGF protein expression in OSCC in the control and studied
groups. Semiquantitative analysis was carried out by Image J® software and expressed as a percentage of GAPDH density.
The data is provided as mean +SEM (n = 6). *, 1, ,and $ denote significant differences from control, DMBA, IM, and
BEV, accordingly. *, f, %, and $ denote significant change at p<0.05; **, 11, 2%, and $$ denote significant difference at
p<0.01; *** 44, %&t, and $$$ denote massive change at p<0.001.

TABLE (1) Comparison between the investigated groups in terms of BMI-1 expressions

BMI-1 P-value for post analysis using LSD test
Mean+SD Range G1 GII GIII GIvV GV
GI 048 £0.08 0.38-0.59 -- 0.000 0.000 0.000 0.000
GII 1.80 +£0.29 1.35-225 0.000 -- 0.000 0.000 0.000
G III 1.70 £0.48 0.78 —-2.62 0.000 0.000 -- 0.125 0.000
GIV 1.60 +£0.32 1.05-2.15 0.000 0.000 0.125 -- 0.000
GV 0.90 +0.14 0.65-1.15 0.000 0.000 0.000 0.000 -
F 41.258
P-value <0.001 (HS)
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TABLE (2) Comparison between the investigated groups in terms of VEGF expressions

VEGF P-value for post analysis using LSD test
Mean=SD Range G1 GII GIII GIV GV
GI 0.70 £0.10 0.57-0.83 -- 0.000 0.000 0.000 0.000
GII 2.10+£0.20 1.8-24 0.000 -- 0.000 0.000 0.000
GIII 1.70 £0.48 0.78 —2.62 0.000 0.000 -- 0.000 0.000
GI1V 1.90£0.21 1.59-221 0.000 0.000 0.000 -- 0.000
GV 0.90 +0.14 0.65-1.15 0.000 0.000 0.000 0.000 --
F 61.201
P-value <0.001 (HS)
1 N In the present study, the H&E staining revealed
normal histological structures This result is
= 2.10 Lo consistent with other investigators®?. H&E stain
in GII showed 50% well-differentiated and 50%
e moderately differentiated invasive SCC in deeper
0.90 0.90
i C.T. sections (DOI=10.9 mm). This is consistent
os with the findings of other studies® . Balakrishnan
oo et | o ooz oy Cowy et al (2022)® found that hamster cheek pouches
N J  painted with DMBA alone grew tumors at a rate of

FIG (5) Comparison between the investigated groups in terms
of BMI-1 and VEGF expressions.

DISCUSSION

As one of the most frequent malignancies in
the globe, and despite the simple access to the oral
cavity and considerable breakthroughs in therapy,
the morbidity and fatality rates for people suffering
from oral cancer remain quite high. The hamster
cheek pouch method of oral carcinoma model
is promising and significant in gaining a better
knowledge of cancer biology, diagnostics, and
therapy options. In the current work the results of
general health observations, tumor volume, H&E
stain, DOI and western blot analysis utilizing BMI-
1 and VEGF antibodies showed variable insights.

100 percent after 14 weeks, which agrees with the
current findings. This might be related to DMBA’s
procarcinogenic character because stage I enzymes
such cytochrome P450 convert it to dihydrodiol
epoxide, a carcinogen that binds to and damages
DNA, leading to mutations and carcinogenesis.

In the current investigation, GIII H&E staining,
which indicated that five hamsters had moderate
(10%), severe (20%), or CIS (20%) epithelial
dysplasia. The remaining five hamsters exhibited
superficial SCC invasion (50%); however, it did
not penetrate to deeper locations (DOI=1.9mm).
This is consistent with previous investigations®V.
Imiquimod, when given topically, reduced tumor
development. This impact was related with enhanced
tumor infiltration by DC and T lymphocytes, and it
was reduced by CD8+ cell depletion®.
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In the present study, almost GIV and GIII showed
similar histological results. This is in line with other
antiangiogenic studies %2, According to Tamura
et al (2016)°9, bevacizumab caused distinctive
histological alterations such as the absence of
microvascular growth and a considerable decrease
in microvessel density, implying normalization of
the vascular structure.

In the current investigation, GV as a combination
group H&E staining revealed mild (10%), moderate
(30%), severe (20%), or CIS (10%) epithelial dys-
plasia and well-differentiated SCC (30%) that was
juxta-epithelial and did not affect the deeper C.T
(DOI=0.9mm) with rapid keratin production. The
CT indicated increased striated muscle layer thick-
ness and proliferating fibrous tissue with improved
collagen deposition replacing tumor masses. These
results indicated the advantageous impact of mix-
ing imiquimod with bevacizumab to produce these
excellent effects. Chen et al(2018)3® shown that
combining bevacizumab with immunotherapy in-
hibits tumor development and metastasis in human
malignancies in a synergistic manner.

Western blot examination of BMI-1 in GI indi-
cated low expression in the present research. This
finding is consistent with the findings of other re-
searchers® . According to Park et al (2020)19,
BMI-1 is required for the self-renewal of both nor-
mal and cancer stem cells. However, the stemness
genes that BMI-1 regulates are unclear.

Western blot of BMI-1 showed a significant
difference between GI and GII (p<0.001). This
supports previous studies® 9. According to
Paranjape et al (2014)1, BMI-1 is required for
the self-renewal of normal hematopoietic stem
cells, brain stem cells, and normal mammary stem
cells, and Hedgehog signaling governs self-renewal
through BMI-1. However, the stemness genes that
BMI-1 regulates are unclear. According to He et al
(2009)12, BMI-1 expression was linked with poor
survival rate as well as lymph node metastases and
clinical phase.
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The link between BMI-1 overexpression and
stem-like features in tumor cells might be related
to the development of EMT, which increased
invasion, metastasis, and poor prognosis?. Western
blot examination of BMI-1 in the current research
discovered no significant difference between GII
and GIII or GII and GIV (p value >0.05). There
was, however, a significantly substantial difference
between GII and GV (p value < 0.001).

Furthermore, GV demonstrated a very noticeable
difference with either GIII or GIV (p value < 0.001).
Additionally, the difference between GIII and GIV
was non-significant (p value >0.05). This finding
is consistent with the findings of other researchers
24,20 Ren et al (2016)?® discovered that the TLR7
agonist immunotherapy may inhibit HCC stem
cell proliferation and self-renewal, an effect that
might be mediated through TLR7-IKK-NFB-IL6
signaling. Bevacizumab, a VEGF tyrosine kinase
inhibitor, has been shown to extend life time in
glioblastoma by targeting the perivascular niche®®.

Western blot examination of VEGF in the
present research revealed a considerable difference
between GI and GII (p value < 0.001). This supports
previous studies® 2. VEGF clearly has a function
in embryonic angiogenesis as well as physiological
angiogenesis activities, such as corpus luteum
formation and wound healing. VEGF is expressed
in the embryo as well as numerous adult human and
mouse organs, including the adrenal gland, kidney,
lung, and heart. Lin et al (2019)@” discovered a
considerable rise in VEGF expression during shift
between normal and OSCC tissues, which correlates
with increased differentiation degree.

Western blot analysis of VEGF revealed no
significant changes between GII and GIII or GIV (p
>0.05). However, GII and GV differed substantially
(p<0.001). GV also differed significantly from GIII
or GIV (p < 0.001). Moreover, GIII-GIV difference
was non-significant (p value >0.05). This finding is
consistent with the findings of other researchers ?7-30,
Hashemi et al (2018)®” discovered that tumor cells
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express several powerful angiogenic molecules,
including VEGF, angiogenin, fibroblast growth
factor, and IL-8, which stimulate angiogenesis,
which is essential for tumor development and
invasiveness. Tumor cell eradication may thereby
lower the number of tumor-derived substances,
particularly proangiogenic factors, directly.

al (2007)®" found that the
combination of TLR agonist and bevacizumab
reduces hVEGF levels but just not mVEGEF levels.
Their findings imply that the murine-dependent
of TLR
improve bevacizumab activity on tumor cells. They

Damiano et

immune-mediated actions agonists
found that TLR agonists reduce endothelial cell
proliferation, adherence, and migration, as well
as VEGF-stimulated capillary tube and networks

development.

In the present study, there was a statistically
significant positive (direct) correlation either
between BMI-1 and VEGF (p value>0.001) or
between tumor volume and both of BMI-1 &
VEGF expressions respectivly (p value>0.001).
This indicates that a rise in one variable causes an
increase in the other, and vice versa.

These findings show that BMI-1 plays a role in
cancer invasiveness via modulating the expression
of PTEN and vascular endothelial growth factors®?.
BMI-1 knockdown lowered the expression and
activity of MMP-2, MMP-9, and VEGF, according
to Li et al (2013)™. These findings imply that
knocking down BMI-1 limits HCC cell invasion by
suppressing MMP-2, MMP-9, and VEGF. Meng et
al (2012)" found that knocking down BMI-1
reduces lung cancer cell migration and metastasis
by reducing VEGF production through the PTEN/
PI3K/Akt signaling pathway.

CONCLUSION

This research discovered that CSCs may pro-
mote tumor development by immunoediting CSCs
to allow them to live in immunocompetent hosts or
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by creating circumstances that promote neoplastic
growth inside the tumor microenvironment. Our
results demonstrated that combination of imiqui-
mod-bevacizumab has an inhibitory effect on tumor
progression in OSCC, which was found to be more
efficient than either agent alone. Regarding effi-
cacy, a (10 mg/ml) of bevacizumab once daily for
a week combined with 5% imiquimod once daily
for 4 weeks afford a prominent respons rate, which
was evident in terms of gross observation, tumor
volume, histopathological examination, DOI and
western blot analysis utilizing BMI-1 and VEGF
antibodies. As a consequence, future immunothera-
peutic targeting of CSCs may improve efficacy and
durability. Accordingly, Further studies to be carried
out on the same model, with increase concentration
or dose of the used drugs and/or change the way of
administration.
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