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ABSTRACT

Objective: This study aimed to investigate tumor volume and synthesis phase fraction (SPF) analysis after cetuximab
treatment on induced hamster buccal pouch (HBP) carcinoma. Subjects and Methods: 40 male Syrian hamsters were divided
into 4 groups (G(s)) of 10. GI untreated animals served as negative controls. The right pouches of GII-GIV animals were painted
with 7,12-dimethylbenz (a) anthracene (DMBA) 3 times a week for 14 weeks (ws). While GII received no extra treatment, GIII
and GIV received cetuximab intraperitoneally (IP) 3 times a week for 3 ws, and for 6 ws respectively. Gross observations and
tumor volume (TV) calculation were obtained after the end experiment. Fresh HBP specimens were surgically bisected into two
sections, one for hematoxylin and eosin (H&E) to investigate the depth of invasion (DOI) and the other for immunohistochemistry
(IHC) employing monoclonal antibody against epidermal growth factor receptor (EGFR). The other piece was employed for
flow cytometry (FCM). Then statistical analysis was imploded. Results: TV, DOI, EGFR, and SPF aneuploid were highly
significantly different between GII and GIV (p = 0.001), while SPF diploid recorded non-significant difference (p>0.608).
Conclusion: The results of the present study indicated that the tumor volume and SPF is a powerful key indicator for tumor activity
after treatment of HBP carcinoma by cetuximab.
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INTRODUCTION how far they spread, and how resistant the disease

. . is®_ The behavior of tumors is also linked to the
Resembling to oral squamous cell carcinoma

(OSCC), DMBA-induced induced hamster buccal
pouch (HBP) carcinoma was realized!¥. There has

synthesis phase fraction (SPF), most of the time,
tumors with a high SPF act more aggressively and

. . . . . have a worse prognosis®.
also been interest in the depth of invasion (DOI) in prog

early-stage OSCC as a predictor of cervical nodal
metastasis and local recurrence®. Most of these are
caused by problems with how well treatments work,

The SPF test is easy to do on both fresh and
formalin-fixed tissue samples, and it has become
a useful diagnostic and prognostic tool for solid
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malignant tumors in general and for oral cancer
in particular”. There has been some disagreement
about how to treat OSCC, but there is a lot of interest
in chemotherapeutic treatments with cetuximab,
carboplatin, and paclitaxel®”. On top of that,
cetuximab made several chemotherapeutic drugs
work better against tumors in mouse xenograft
models 9.

Cetuximab is a chimeric immunoglobulin G
(IgG)-subclass monoclonal antibody that binds to
the extracellular domain of the epidermal growth
factor receptor (EGFR) with higher affinity than
the natural ligands EGF, blocking the activation of
its intracellular domain and the resulting tyrosine
kinase-dependent signal transduction pathway?,
cetuximab also makes EGFR internalize"®, which
has been used as a well-known and accepted
experimental model foranumberof studies,including
biochemical, histological, immunohistochemistry
(IHC), and molecular changes'*¥. EGFR is a
transmembrane glycoprotein that controls cell
growth and division. It is a member of the tyrosine
kinase growth factor receptor family"®.

There is more and more evidence that this
receptor is overexpressed in up to 90% of HNSCC
and is linked to a shorter chance of survival, which
has led to research into drugs that target the EGFR
pathway®. Thus, the primary aim of this study was
to determine the therapeutic efficacy cetuximab as
an anticancer therapy strategy in DMBA-induced
HBP carcinoma, as well as the associated adverse
events. The evaluation depends on the histological
tumor tissue changes, IHC examination, and flow
cytometry (FCM) studies.

SUBJECTS AND METHODS
Chemicals

Sigma-Aldrich provided the DMBA (0.5 per-
cent), which was then dissolved in paraffin oil.
phosphate-buffered saline (PBS) buffer (pH 7.4)
was redispersed with cetuximab (C225, Erbitux
Merck Serrano - Germany) and stored at 4°C until
needed.
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Animals

There are 40 male Syrian hamsters aged 5
weeks and weighing between 80 and 120 g. The
hamsters were housed in common boxes with
sawdust bedding in a controlled environment with
humidity levels of 30-40%, temperature ranges of
20£2°C, and 12-hour light/12-hour dark cycles.
A healthy hamster has a smooth, regular movement,
bright, untroubled eyes, smooth, bright skin, and no
parasites, sores, dry spots, or swellings on its coat.

Experimental design

After a week of adaptation, the animals were
divided into 4 groups (G(s)). Each group consisted
10 animals. The right pouches of the animals in
groups GII, GIII, and GIV were painted 3 times
a week for 14 weeks with 0.5% DMBA in liquid
paraffin to use a number 4 camel hairbrush, whereas
the animals in group GI (negative control) were still
not treated. The animals in GII (positive control)
received no more medication, while those in GIII
(cetuximab-3w) were injected intraperitoneally (IP)
with 1 mg/animal of cetuximab at 3-day intervals
for 3 ws and those in GIV (cetuximab-6w) were
injected IP with 1 mg/animal of cetuximab at 3-day
intervals for 6 ws 17

General health examinations

The alterations in the animal’s general health

were monitored throughout the experiment.
Hamsters that demonstrated any of the following
signs (crowding in sneezing, anorexia, silence,
corner, diarrhea, discharge from the nose or eyes,
dampness around the tail, wheezing, and hair loss)

of illness or disease were adapted.
Tumor volume measurement:

After termination of the experiment, gross
observations of HBP mucosa were recorded
(mucosal thickness, exudation, ulcers, and tumors).
Then, the animals were euthanized, the right cheek
pouch everted, and the diameter of each tumor was
measured with a Vernier calliper. The tumor volume,
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where the three diameters (mm) of the tumor are D1,
D2 and D3, was calculated by the formula, Vmm3 =
(4/3) ™ [(D1/2) (D2/2) (D3/2).

Sample collection and preparation

Right cheek pouch was cut in half and removed.
One sample of fresh tissue was preserved in 10%
neutral buffered formalin, handled normally, and
fixed in paraffin blocks for histological analysis.
The other fresh tissue sample underwent mechanical
digestion, immobilized, and FCM examination.

Histopathological examinations

Utilizing a rotary microtome, 4um thick tissue
sections were cut from paraffin blocks, processed,
mounted on glass slides,
Hematoxylin and Eosin (H&E) for light microscopic
inspection.

and stained with

Measurement of the invasion’s depth (DOI)

The H&E slide was used to calculate the DOI
of each surgical specimen. From the base layer of
the surface epithelium to the deepest site of tumor
infiltration, the DOI was estimated. The American
Joint Committee on Cancer (AJCC) classifies it
further as less invasive at 5 mm, moderately invasive
at 610 mm, and extremely invasive at 10 mm. The
Leica QWIN V3 image analyzer computer system
(Switzerland), which was run using the Leica QWIN
V3 software, calculated the DOI. This was carried
out in the Faculty of Dental Medicine (Boys-Cairo),
Oral and Dental Pathology Department of Al-Azhar
University, Egypt.

Immunohistochemical examination:

Other tissue sections 4 pum were placed on
positively charged slides. The sections were
deparaffinized in xylene and rehydrated via graded
ethanol (100%, 95% and 70%), each run for 5
minutes. The slides were then rinsed in distilled
water and PBS, each for 5 minutes. The sections
were enzymatic cells treated by immersion in the
slide racks container with 0.1% of pepsin, prepared
one hour early (Pepsin: 0.2g, Calcium chloride:
0.2g and distilled water: 200 ml), then immersed in
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a water bath for 30 minutes at 37°C in the hot oven,
as enzymatic retrieval methods.

Slides were then cleaned in PBS, each for 5
minutes. Endogenous peroxidase activity was
inhibited for 10 minutes at room temperature using
3% solution of hydrogen peroxide in methanol.
Then, the samples were rinsed twice with PBS, each
for 5 minutes, pH 7.2 to 7.6. Then, excess liquid
was blotted around the tissues with filter paper. A
serum block was applied to cover the specimen.
The slides were incubated for 10 minutes at room
temperature. The solution was drained and did not
rinse after this step.

To cover the tissue sections, two to three drops
of the primary polyclonal IgG EGFR antibody at a
dilution of 1:50 were applied. The slides were kept
in the refrigerator overnight at 4°C. After that, the
slides were rinsed in distilled water and then in PBS
for 5 minutes. For 30 minutes at room temperature,
the slides were thoroughly covered with biotinylated
(secondary antibody), ready to use. Excess fluid
was wiped around the tissues with filter paper
after washing the slides three times in PBS for five
minutes. The slides were thoroughly covered with
peroxidase-labeled streptavidin and left at room
temperature for 30 minutes before being rinsed in
PBS.

The tissue slices were dyed with DAB for 2
minutes before being immersed in cold water to
cease the reaction. Mayer’s hematoxylin was used
to counterstain the tissue sections for 1 minute
before rinsing in tap water. The slides were soaked
in xylene after being immersed in two variables of
95% alcohol accompanied by two modifications of
absolute alcohol, each for three minutes. Before
mounting, three three-minute washes were allowed.
Each slide was immersed in xylene for 1 second
before being mounted with DPX and covered with
coverslips. On immunostained tissue sections, the
proportion of positive cases and the localization
of immunostaining within the
analyzed using a light microscope. Furthermore,
the percentage of EGFR-positive cells with

tissues were



370 Ashraf Yehia Shamia, et al.

immunostaining surface area was calculated using
an image analysis computer system.

Cancer cell DNA cell cycle analysis:

Tumor tissue from each animal was cut into
3 sections of 50 wm thickness and transferred for
DNA cytometric analysis of DNA ploidy and SPF
in the Flow Cytometry Unit, Clinical Pathology
Department, South Egypt
Single nuclear suspensions were prepared by
filtering through a 50 um nylon mesh. Sample
with the stained nuclei were analyzed using a and
FACSCaliber FCM (Becton Dickinson Biosciences,
San Jose, California USA).

Cancer Institute.

Cell fit software was used to acquire and analyze
the obtained data. The fluorescence signals from
at least 50.000 nuclei were plotted and displayed
as a frequency histogram. The SPF were taken as
flow cytometric variables. The percentages of the
cell cycle phase as well as the DNA indices of the
aneuploid clones were calculated using the mod-fit
software package. The SPF was estimated as per-
centage of cells occupying the region between the
mean channel number for GO/G1 and that of G2/M.
The cut off for the SPF was set as the mean +2 stan-
dard deviation (SD) and considered as either being
low or high.

Interpretation of DNA:

The X-axis shows the intensity of fluorescence
of propidium iodide attached to DNA, while the
Y-axis represents the number of events (cells or
nuclei). DNA diploid tumors were defined as those
having a single GO/G1 peak and a DI of 0.95 to
1.05 to the reference sample. The tumors were
categorized as DNA aneuploid if two separate GO/
G1 peaks were found, with an aberrant GO/G1 peak
accounting for at least 15% of the total occurrences
and a corresponding G2/M peak. By dividing the
aberrant (aneuploid) GO/G1 peak by the mean
channel number of the normal (diploid) GO/G1
peak, the relative DNA content was estimated. The
abbreviation DI stands for the ratio. A sample with
a DI of less than 0.95 (Hypodiplod) or more than
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1.05 was considered aneuploid (Hyperdiploid). The
DI was assessed by a machine and estimated using
statistical techniques.

Statistical analysis

The mean and standard deviation were computed
after statistical analysis of the data (SD). Using
SPSS version 17.0 for Windows, a one-way analysis
of variance was carried out (ANOVA). ANOVA
was used with quantitative data and parametric
distribution, together with post hoc analysis using
the LSD test, to distinguish between more than two
distinct groups. The following p-values were used
to determine significance: p 0.05 for significant, p
> 0.05 for non-significant, and p 0.001 for highly
significant.

RESULTS
Gross observations and tumors volume:

GI examination revealed no obvious alterations,
neither hair loss or skin ulcerations. The HBP
was normal pale pink with no pathological or
inflammatory signs, their buccal pouch length was
from (5-5.5) cm (Fig.1A). Those in GII, all hamsters
demonstrated debilitation and observable hair loss
with para-oral skin ulcerations. Large exophytic
growths with prominent vascularity in the animals’
pouches, in addition to eroded, and ulcerative areas
with spontaneous bleeding were seen (Fig. 1B).
The mean tumors volume measurement of tumor-
bearing animals in 10 animals in GII was 814.6
mm3 (620 — 1005 mm3), and the pouch length in
GII recorded from (1.5-2 ¢cm). The mean tumors
volume measurement in those of GIII and GIV
was 269.13 mm3 (230.4 — 310.2 mm3) and 247.18
mm3 (180.1 —390.5 mm3), respectively. The pouch
length in GIII recorded from 3-3.5cm (Fig. 1C)
and in GIV was 3.5-4cm (Fig. 1D). Comparing
the GII with the various treated groups GIII and
GIV according to tumor volume, there was highly
significant difference (p value < 0.001). Contrarily,
there was a non-significant difference between GIII
and GIV (p-value = 0.728).
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FIG (1) GI's HBP reveals normal buccal pouch mucosa, which had a smooth, pink appearance 1A. GI's HBP indicates normal
buccal pouch mucosa, which appeared pink in color with a smooth surface (arrow). 1B. GII’s HBP demonstrates multiple

exophytic papillary tumor masses surrounded by bleeding areas (arrows). 1C. GIII’s HBP demonstrates medium size nod-
ule with bleeding areas (arrows). 1D. GIV’s HBP indicates a small size nodule with little bleeding areas (arrows).

Histological findings:

The GI exhibited a normal thin stratified
squamous epithelium with minor keratinization,
consisting of 2-3 layers of squamous cells. A
subepithelial connective tissue and a muscle
layer were discovered (Fig. 2A). GII: The
overlying epithelium revealed multiple areas with
dysplastic feature including basilar hyperplasia,
hyperchromatism, loss of polarity, large nucleoli,
altered N/C ratio,
pleomorphism (Fig. 2B). Destructive basement

and cellular and nuclear

membrane with invasive epithelial islands into
the underlying connective tissue. The mean DOI
revealed 10.5mm. GIII: In 2 hamsters out of 10 had
epithelial dysplasia with top-to-bottom changes or
carcinoma in situ. In contrast, the other eight had
well-differentiated SCC that had not progressed
to deeper parts. Distal necrosis was reduced,
inflammatory infiltration was increased,and collagen
fibers were increased (Fig. 2C). GIV: In three

hamsters out of 10, exhibited epithelial dysplasia
(hyperchromatism, changed N/C ratio, conspicuous
nucleoli, cellular & nuclear pleomorphism, and

numerous group cell keratinization).

In comparison, the remaining seven hamsters
exhibited well-differentiated SCC that did not extend
to the deeper connective tissue, the connective tissue
exhibited a reduction in distal necrosis, an elevation
in inflammatory infiltration, and an elevation in
the thickness of the striated muscle layer. At the
same time, a few tumor masses were substituted by
proliferating fibrous tissue with enhanced collagen
deposition (Fig. 2D). The mean DOI in GIII and
GIV revealed 3.5mm & 2.4mm respectively. There
was highly significant difference between treated
groups (GIII and GIV) and positive control group
(GII) (p value < 0.001). Furthermore, there was
significant difference between GIII and GIV. (p
value < 0.012).
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FIG (2) GI H&E stain demonstrates two to four layers of epithelium, superficial keratinized squamous cells, connective tissue lay-
er, flattened rete ridges, muscular layer, and deep layer of loose areolar connective tissue. 2B. GII H&E stain shows well-
differentiated SCC with deep penetration of several tumor islands into the underlying connective tissue and sub-epithelial
inflammatory infiltrates. 2C. GIII H&E stain reveals well differentiated SCC (superficial invasion). 2D. GIV H&E stain

shows extensive dysplasia with hyperkeratosis.

Immunohistochemical findings

GI: The IHC staining using EGFR antibody
exhibited positive cytoplasmic and membranous
expression, which was limited to basal and
keratinous layers (Fig. 3A). (mean = 8.2%). GII:
The IHC positive staining in the central part of both
well-differentiated and moderately differentiated
SCC. While the Peripheral cells of the invasive nests
exhibited negative staining for EGFR (Fig. 3B).
(mean =53.4%). GIII: The IHC positive staining
throughout the overlying epithelium, and the central
part of the invasive nests of well-differentiated

SCC, with negative staining of Peripheral cells
of the invasive nests (Fig. 3C). (mean =45.9%).
GIV: The IHC positive staining throughout the
overlying epithelium, as well as in the central
part of the invasive nests of well-differentiated
SCC. Peripheral cells of the invasive nests
exhibited negative staining for EGFR (Fig. 3D).
(mean=32.5%). There was highly significant
difference between both GI and GII, also between GII
and GIV (p-value<0.001). There was a significant
difference between GII & GIII (p-value=0.002).
Moreover, there was non-significant difference
between GIII and GIV (p-value = 0.143) (Fig. 4).

Vs
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/

FIG (3) A. THC expression of GI shows negative staining throughout the epithelial layers, except for positive cytoplasmic and
membranous reactivity of some cells of the basal cell layer, and keratinous layer. Connective tissue shows a nonspecific re-

action. 3B. EGFR expression of GII indicates positive cytoplasmic and membranous staining via the overlying epithelium,

as well as in the invasive nests(arrow). 3C. EGFR expression of GIII indicates positive cytoplasmic and membranous

staining via the overlying epithelium, as well as in the invasive nests. 3’D. EGFR IHC expression of GIV demonstrates

positive cytoplasmic and membranous staining via the overlying epithelium, as well as in the invasive nests.
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FIG (4) Comparison between the studied groups EGER

Detection of SPF analysis for cancer cells by FCM

The SPF values calculated for the cell cycles of
the diploid GI ranged between 1.23% and 3.47%
with a mean of 2.30%. In GII, SPF values ranged
between 11.57% and 19.94% with a mean of
15.10% in diploid lesions, While the SPF diploid in
those of GIII and GIV was ranged between 9.1%
and 22.2% with a mean of 15.30 % and 10.7% and
21.7%, with a mean of 14.40 %, respectively.

The SPF values of the aneuploid lesions GI
ranged between 1.2% and 3.4% with a mean of
2.30%. In GII, SPF values ranged between 22.7%
and 30.1% with a mean of 26.60% in aneuploid
lesions, While the SPF aneuploid in those of GIII
and GIV was ranged between 8.9% and 23.1% with
a mean of 16.80 % and 13.6% and 31.1%, with a
mean of 19.70 %, respectively.

Comparing the control groups (GI and GII),
there was highly significant difference (p value
<0.001) regarding to SPF (diploid and aneuploid).
Comparing positive control group GII with the vari-
ous treated Gs GIII and GIV according to SPF dip-
loid, there was non-significant difference (p value
<0.883), (p value <0.608), respectively. Contrarily,
according to SPF aneuploid there was highly sig-
nificant difference (p value <0.000). Comparing
the treated Gs (GIII and GIV), there was non- sig-
nificant difference regarding to either SPF diploid
(p value <0.509) or SPF aneuploid (p value <0.184).
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DISCUSSION

One of the most disfiguring kinds of cancer
is oral cancer. Despite advances in oral cancer
treatment strategy, it continues to be a major
cause of morbidity in human populations. The oral
carcinogenesis model’s hamster cheek pouch system
is useful for gaining a better understanding of cancer
biology, prevention, and treatment. Tumor volume,
H&E stain, IHC staining with EGFR antibody, and
SPF analysis for cancer cells by FCM evaluation all
revealed different insights.

In the present study, compared to GI, GII
revealed noticeable systemic debilitation in all
animals, in addition to perioral alteration and HBP
tumor growth. The latter was distinguishable by the
results of the volume of tumor-bearing pattern (620
— 1005 mm3). Also, a decrease in the pouch length
in GII (1.5-2 cm) compared to that of GI (5 cm) due
to necrosis in the distal end of the pouch. Generally
speaking, The results in GII are in consistence with
those reported by other investigators ¥ .These
observations are mainly due to the strong toxic
DMBA effect™.

In the present study, both GIII and GIV showed a
relatively slight improvement in the animal’s general
health. The pouch length was increased in GIII
(2.5-3cm) and in GIV (3-3.5cm) compared to GII
(1.5-2cm), this is due to marked decrease of distal
necrosis and inflammatory infiltration. Furthermore,
the mean tumors volume GII (620- 1005 mm3),
compared to GIII and GIV was decreased (230.4 —
310.2 mm3) and (180.1 — 390.5 mm3), respectively
with highly significant difference (p value < 0.001).
Contrarily, there was a non-significant difference
between GIII and GIV (p-value = 0.728). These
results were in line with other study®”. The non-
responsiveness of cetuximab as a single agent
may be caused by multiple intrinsic and extrinsic/
acquired resistance mechanisms. In the case of
OSCC, many tumors remain non-responsive to
cetuximab in which the single-agent response
rate of this drug is less than 15%. Nevertheless,
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cetuximab is known to provide a clinical benefit
when used either in conjunction with radiation or in
combination with chemotherapy®”. From a clinical
point of view, Lu et al. (2007)*?, reported that
acquired resistance occurs after an initial response
to therapy and eventually all OSCC patients will
relapse or become insensitive to further cetuximab
therapy.

In the present study, the histopathological
findings, using H&E stain,
development of diverse patterns of invasive SCC
(50% well-differentiated and 50% moderately
differentiated) that expanded into deeper areas of
connective tissue (C.T) (DOI=10.5mm). These
results in line with previous ones reported that 100%

GII revealed a

tumor growth occurred after 14 weeks of painting
DMBA alone on the hamster’s cheek pouches®2,
This could be due to proclivity for carcinogenesis
since it is metabolized by phase I enzymes such
as cytochrome P450 to its final carcinogenic
metabolite, dihydrodiol epoxide, which damages
DNA, this in turn causing mutation and cancer®.
Furthermore, ROS has been implicated throughout
phases of carcinogenesis (promotion, initiation, and
progression). ROS can cause DNA damage, proto-
oncogenes stimulation, tumor suppressor genes
suppression, all of which can lead to neoplastic
transformation®. Contrastingly, in the study
conducted by Hussein et al (2018)@%, only 66.67%
of the hamsters developed oral tumors, and that
could be attributed to the different solvent material.

The histopathological findings in GIII and
GIV displayed that 90% of the hamsters have less
invasive well-defined SCC without spread to deeper
areas, DOI in GIII and GIV were 3.5 and 2.4mm,
respectively. These results, compared to GII,
reflected highly difference between (GIII and GII)
and (GIV and GII) (p-value <0.001). They were in
line with another study Boeckx et al (2013) @7,

In the present study, using IHC staining,
GII reveled positive membranous-cytoplasmic
expression of EGFR (53.4%) in contrast to GI
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that showed positive membranous-cytoplasmic
expression (8.2%) with restriction to the basal and
keratinous layer, this reflected by highly significant
expression (p-value < 0.001). These findings agree
with those of others®”?®. Numerous studies have
indicated that when OSCC cells were compared to
the normal epithelium, EGFR was overexpressed,
which was assumed to have an effect on cell
proliferation and survival in OSCC ®®. Detection
of the EGFR extracellular domain revealed no
clinical correlation. According to OSCC research,
the EGFR-mediated PI3K/Akt/mTOR signaling
pathway stimulates inflammation, proliferation,
angiogenesis, and metastasis®. In summary,
phosphorylated EGFR tyrosine residues activate
downstream PI3K/Akt/mTOR signaling pathways,
which control NF-»#B activity in response to [xBa
kinase (IKK)-dependent IxBa phosphorylation and

degradation®”.

There was no difference in the area percentage
of EGFR across different degrees of OSCC
differentiation in our investigation, which is
consistent with Ramu et al (2018) @V, This finding
may imply that the level of differentiation of
malignant keratinocytes is unrelated to EGFR.
Theocharis et al(2017)%?, believe that a modification
in the regulation of cell proliferation is indicated by
an elevation in the area percentage of EGFR, the
number of cells damaged is the key sign of altered
cell proliferation.

GIII and GIV revealed positive membranous-
cytoplasmic expression of the EGFR (45.9%
-42 4%) respectively, which was found in all over the
epithelium and in the middle of well-differentiated
SCC nests. These findings were realized by highly
significant different either GII and GIII or GIV
(p-value = 0.002), (p-value <0.000) respectively,
this is in line with other studies *3¥. This could
explain as cetuximab blocked the activity of EGFR
in cells that had a lot of EGFR auto-phosphorylation
at the start of the cell, even though the cells did not
have a lot of EGFR expression. EGFR signaling
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and how well EGFR suppression works are also
based on other factors, like EGFR mutations and
polymorphisms in the downstream pathways®?.

The SPF values in GII of the diploid lesions
ranged between 1.93% and 25.94% with a mean
of 15.10 %, and the SPF of the aneuploid lesions
ranged between 10.25% and 51.50% with a mean of
26.60%. The difference in the SPF values of (diploid
and aneuploid) was statistically significant (P-value
< 0.05). The mean SPF in our study is consistent
with the reported results for FCM determined SPF
in HNC®. These results indicated that high SPF
reflects the high proliferative activity of the tumor.

The SPF values in GIII and GIV for diploid
(15.30% - 14.40%) respectively, while for aneuploid
lesions SPF (16.80% - 19.70%) respectively.
These findings according to SPF diploid reflected
non-significant difference either in GII and GIII
or GIV (p-value = 0.883 - 0.608) respectively.
Contrastingly, findings according to SPF aneuploid
reflected highly significant difference either in GII
and GIII or GIV (p-value = 0.000). These findings
corroborate those of Otsuka et al (2019) 9, who
discovered that tumors with low aneuploidy scores
contained considerably more immune cells positive
for CD8, Foxp3, and PD-1. The existence of these
inflammatory markers suggests that tumors with low
levels of aneuploidy may be more immunogenic than
cancers with high levels of aneuploidy, which may
lead to enhanced responses to immune checkpoint
suppression®” . In contrast, author reported, that
the SPF is significantly higher in aneuploid OSCC
tumours than in diploid carcinomas and it is a better
indicator of tumor aggressiveness and predicting
disease prognosis than the DNA ploidy ©¥.

CONCLUSION

This study demonstrated cetuximab’s time-
dependent immunotherapeutic efficacy. 1 mg of
cetuximab every 3 days for 6 weeks had a strikingly
higher response rate than 3 weeks, as measured by
tumor volume and SPF.
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Institutional review board statement

The National Research Council’s Guide for the
Care and Use of Laboratory Animals have been
followed. All experiments were approved by ethical
committee of Faculty of Dental Medicine (Boys
Cairo), Al-Azhar University, Egypt (Ethical Code
No. 489/2302).
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