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ABSTRACT

Background: Oral squamous cell carcinoma (OSCC) is the most prevalent malignant neoplasm of the oral cavity
and constitutes a major health problem in developing. In the last 30 years, the 5-year survival rate of patients with
oral SCC has not improved despite advance in diagnostic techniques. To improve early diagnosis for this deadly
disease, new biological markers are needed. HOX genes encode homeodomain-containing transcription factors
involved in the regulation of cellular proliferation and differentiation during embryogenesis. HOX gene expression has
been described in several adult tissues, where they performed important roles in maintaining homeostasis. Few
studies have suggested that HOXA1 plays a role in tumorigenesis. Besides being overexpressed in several tumors,
HOXAL1 influences numerous cellular processes including proliferation, apoptosis and epithelialmesenchymal
transition (EMT), and HOXAL overexpression is sufficient for malignant transformation ofnontumorigenic epithelial cells.
Ki-67 is a specific marker of proliferation and the expression of which is strictly associated with cell proliferation and is
widely used in pathology as a proliferation marker to measure the growth fraction of cells in human tumors.The aims
of this study were to evaluate the immunohistochemical expression of HOXA1l & Ki-67 in OSCC & to correlate the
expression of the studied markers with the clinicopathological findings and with each other

Materials and Methods: Thirty formalin-fixed, paraffin- embedded tissue blocks of oral squamous cell carcinoma were
included in this study. H&E stain was done for each block for reassessment of histological examination. An
immunohistochimical stain was performed using anti HOXA1 and anti Ki-67 poly clonal antibodies.

Results:The expression of HOXA1 and Ki-67were positive in all oral squamous cell carcinoma cases & in all layers
(100%), while the expression was restricted to the basal and supra basal layer in normal oral mucosa. Statistically
non-significant correlation observed between each marker with clinico-pathological parameters. While a statistically
significant association was found between the expressions of two markers, (p-value= 0.027).

Conclusion: The statistically significant association observed between expressions of HOXA1 with the specific marker
of proliferation Ki-67. This suggested important role in oral SCC development and progression.
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INTRODUCTION The homeobox genes, is a master regulators of
Squamous cell carcinoma (SCC) accounts to morphogenes_is and cell differentiation duri_ng
more than 90% of malignant tumors of the oral embryogenesis, have emerged as potentid

cavity and oropharynx. It is often related to candidates to be aso involved  with
considerable mortality and morbidity rates, and carcinogenesis. This important family of genes
presents a variable etiology related to alcohol and codes regulatory  proteins that act as

tobacco abuse associ ated with genetic factors 2. transcriptional factors controlling the
(1) Master student, Department of Oral Diagnosis, College of development of several tissuesincl Udmg orofacial

Dentistry, University of Baghdad. tissue ®¥. HOXAL is a member of HOX genes
(2) Professor, Department of Oral Diagnosis, College of family which issubgroup of homeobox genes have
Dentistry, University of Baghdad. important role in OSCC development and
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progression. Ki-67 is a cell cycle associated

human nuclear protein present in peri-

chromosomal region ©.

The estimated half-life of Ki-67antigen is 60-
90 minutes, and the Ki-67antigen starts to be
expressed in S phase, progressively increasing
through S and G2 phase and reaching a plateau at
mitosis. After cell division, the cell return to
Glwith a stock of Ki-67antigen, whose level
decreases rapidly during this phase 6.

This study aimed to:

- Evaluate the immunohistochemical expression
of HOXAL and Ki-67 markers in oral squamous
cell carcinoma.

- Correlate the expression of either marker with
each other and with the Clinico-pathological
parameters (age, sex, tumor site, clinica
presentation, and histopathological grades) of
OSCC.

MATERIALSAND METHODS

A retrospective study was performed on thirty-
formalin- fixed paraffin embedded blocks of
OSCCwere collected from the archives of Oral
Pathology laboratory, College of Dentistry,
Baghdad University, Al-Kadhimiya teaching
hospital, and Al-Shaheed Ghazi Hospital/ Medical
City / Baghdad from (2010-2013).The diagnosis
of each case was confirmed by examining the
Hematoxylin and Eosin (H&E) sections by two
experienced pathologists. Four micrometer thick
sections were cut and mounted on positively
charged slides and stained
immunohistochemically with monoclonal
antibodies using anti HOXA1 and anti Ki-
67polyclonal antibodies (Abcam UK). Abcam
expose mouse and rabbit HRP/DAB
immunohistochemical detection kit (Catalog No.
ab80436, Cambridge, UK) was used.

RESULTS

Clinicopathological Findings of OSCC cases
were designed as follows: Most of the cases 21
(70%) aged were above 50 years and the majority
of the cases were males 21 (70 %). The most
common site was the tongue 11 cases (36.7%) and
most of the cases were presented as mass22 cases
(73.3%).

Histopathological examination showed that 13
cases of OSCC (43.3%) were moderately
differentiated, followed by 12 cases (40%) well
differentiated and 5 cases (16.7%) were poorly
differentiatedas ~ shown in table ().
Immunohistochemical staining with
HOXAlprimary antibody showed that HOXAL
expression was positive in all examined OSCC
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specimens andwas observed as a nuclear stain
restricted to the basal and suprabasal layers in
healthy mucosae figures (1), whereas a broad
positivity with variable distribution and intensity
was found in the OSCC samples as shown in
figures (2,3). score +1 was found in 26.6% (8
cases), score +2 and score +3 both found in 36.7%
(11 cases) table(2) Immunohistochemical
staining with Ki-67 primary antibody showed that
Ki-67 expression was positive in al examined
OSCC specimens.  Ki-67immunostaining as
shown in figure (4) was observed as a nuclear
stain restricted to the basal layer in hedthy
mucosae, whereas a broad positivity with variable
distribution and intensity was found in the OSCC
samples as shown in figures (5,6). Haf of the
cases (15 cases) were moderately proliferated
score (++) and other (15 cases) were highly
proliferated score (+++). Regarding correlation of
two markers with the clinico- pathological
findings of OSCC cases revea that There was no
significant correlation of these two markerswith
the clinico- pathological findings(age, sex, tumor
site, clinical presentation and histopathological
grades).

Concerning Correlation between HOXA1 and
Ki-67 expression score Table (3), result of present
study revealed statistically significant positive
correlation with P value = 0.027.

Figure 1: HOXAL1 Expression in normal oral
mucosa (10X).
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i .
.4-“'
y

Figure 2: Positive expression of HOAi
well differentiated OSCC (10X).
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Table 1. Clinico-pathological characteristics
of 30 OSCC cases

Frequency|Percent %
Age
>50 21 70
24-50 9 30
Sex
Made 21 70
Female 9 30 v —
Tumor site ' nld g
Tongue 11 36.7 ’ : 1
Maxilla 7 23.2 o 30 T h.«
Mandibul 6 20 Figure 4: Ki-67 Expression in normal oral
floor of mouth 2 6.7 mucosa (10X).
buccal mucosa 2 6.7
Lip 2 6.7
Histological Grading
Well 12 40
Moderate 13 43.3
Poor 5 16.7
Clinical Presentation
Mass 22 73.3
Ulcer 6 20
White lesion 2 6.7

Table2: HOXAL expression in 30 cases of

OSCC
HOXA1 scor e|Freguency |Per cent
Score 1+ 8 26.6%
Scor e 2+ 11 36.7%
Score 3+ 11 36.7%
Total 30 100%

Figure 6: Positive expression f K-7 in .
moder ately differentiated OSCC (10X).

Figure 3: Positive expron of HOXALin

moder ate differentiated OSCC (10X). DISCUSSION
Table 3: Correlation between HOXAland Concerning the epidemiological parameters,
K i-67expression in OSCC. including age, sex, sSite, clinical presentation,
Ki-67 scorel Total S | studies showed variable results; these inconsistent
HOXAL scorer = TNT o | X | 919 findings among different studies could be credit
1+ 5| 3 [8(266 with the fact that the current study and some of
2+ 8 3 [11/36.7 0.027 the others are not an epidemiological type of
3+ 2 9 [11/36.7 1.221 9 studies, therefore the limited number and the
Tota 15| 15 [30/100 random selection of the cases according to what is

available preclude for definitive clinical findings.
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Assessment of HOXAL Immunohistochemistry

Immunoreactivity for HOXAlwas observed as
nuclear stain. Positive HOXALl expression was
observed in al the studied cases of OSCC this
finding was agreed with previous study ® which
was similar to this study.cytoplasmic staining was
also observed in some cases with nuclear stain,
this explain by interaction between HOXAL with
numerous protein and transcription factors which
was present primarily in the cytoplasm and
involved in critical developmental process and
then upon activation trandocate to the nucleus to
perform their function this interaction improved
by study ©. In norma oral mucosa, immuno
staining was restricted to the basal and suprabasal
layers only due to the fact that squamous
epithelium keeps a continuous physiologica
regeneration in normal conditions,  while broad
positivity with variable distribution in OSCC
sample, the intensity of HOXAlexpression was
found beyond basal localization suggests that a
correlation between HOXA1 expression and tumor
progression may exist. Few studies®concerned
HOXAlexpression in OSCC which may be dueto
the fact that recently more attention has been paid
to study this genes andTo our knowledgethis
study is the first study in Irag which demonstrates
the HOXAL expression in OSCC particularly or
other cancer.

However, many other studies ©'2 show
expression of various members of HOX gene
family in OSCC. Furthermore, aberrant
expression of numerous HOX genes has been
reported in various malignancies such as
hematological malignancies “? and variety of
other solid tumors 19

Regarding Correlation of HOXAL expression
with clinic-pathological parameters; this study
revedled that HOXALl expresson was not
correlated with age, sex, clinical presentation and
location of tumor. This finding was in a()greement
with previous study concerning OSCC ©, a non-
significant correlation also was found concerning
HOXA1 expression and different tumor grades,
opposite results were found by previous study ©

Assessment of Ki-67 immunohistochemistry:
Cdl proliferation is a biological process of
vital importance and this control is lost in cancer
19 Therefore, the knowledge of cellular proteins
that control cell proliferation is essentia for
understanding tumor biology “"*®. Ki-67 antigen
is a specific marker of proliferating cells *® The
IHC reactivity for NF Kb p65 was evaluated on
the basis of presence or absence of brown nuclear
and cytoplasmic staining (20) This study showed
positive nuclear staining of Ki-67 antigen in all
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OSCC cases and in al layers, whereas in hormal
oral mucosa positive Ki-67 immunoreactivity was
seen in the basal cell layer only (5). In addition,
half of the positive cases showed high expression
score and other half showed moderate expression
score. Regarding the correlation of Ki-67 positive
expression with age the results of the present
study showed dtatistically non-significant
correlation in Ki-67 expression between the two
age groups. This finding agreed with previous
study Y and disagreed with other “?. Regarding
the sex and sit of tumor there was datistically
non-significant correlation. This is in accordance
with @2 Also non-significant correlation was
found in Ki-67 expression with different
histopathological 9r24d2e§ this finding was agree

with some studies “?*% and disagree with others
(16,22,26,27)

Corrélations between HOXA1 and Ki-67
expression in OSCC

Uncontrolled cell proliferation plays a critical
role in the development of a wide variety of
carcinomas. Also it includes a very important
cellular event in ora carcinogenesis that can be
evauated by immunohistochemical (IHC) study
of abnormalities in cell cycle- regulatory proteins
expression “®*). Regarding the correlation
between both markers, the results revealed a
significant correlation between them, this finding
came in accordance with the previous study ® and
therefore suggesting their important role in oral
tumorigenesis through ability of HOXALl to
stimulate cell cycle progression and hence tumor
development and progression.
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