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ABSTRACT: Odontogenic lesions comprise a
group of lesions that affect the jaw with different
biological behaviour. Odontogenic  keratocyst
(OKC) is benign interosseus lesion with aggressive
behaviour and highly recurrent rate. Ameloblastoma
(AB) most clinical aggressive odontogenic tumor.
This study will pave the way for more information
about role of INOS in the biological behaviour of
OKC, and AB.

23 formalin paraffin tissue blocks of OKC, and AB
were included in this study. All lesions were
immunohistochemically examined for presence of
INOS intensityand evaluated mean percentage of
positive cells by image analysis. There was no
significant difference between OKC and AB
according to INOS intensity P value in INOS >
0.05.INOSexpressioncan be used to differentiate
between OKC and AB. It is hard to predict clinical
behaviour.

.KEYWORDS: Odontogenic keratocyst (OKC),
Ameloblastoma (AB), INOS immunohistochemistry

l. I.INTRODUCTION

Odontogenic cysts and tumors have a
diverse spectrum of biological behavioursthat
develop in the jaw bones or soft tissue. The clinical
presentation, radiographic appearance, and natural
history of these lesions vary considerably. These
lesionslifestyle of patients with complaints of loose
teeth, changes in bite, and difficulty in eating,
speaking, and swallowing.Theyoften present with
progressive mandibular or maxillary expansion and
facial asymmetry without pain except when
secondarily infected(1).Odontogenic  keratocyst
(OKC) has been reinstated as the preferred term for
this simple keratinizing cyst. There is a large
literature-recording debate around the putative
neoplastic nature of this lesion. (2)Ameloblastoma
(AB) is the most clinically significant odontogenic
tumor. AB is a slow-growing tumor that runs a
benign course in most cases; however, it is locally
invasive and destructive. (3)

Nitric oxide (NO) is a gaseous molecule
that has a vital role in signalling pathways involved

in numerous physiological processes (e.g.,
vasodilation, inflammation, apoptosis, and tumor
growth). NO seems to be both tumor-promoting and
tumoricidal. (4) The amount of NO generated, time,
and site vary and are important determinants of the
biological effects initiated. Inducible nitric oxide
synthase (INOS) is primarily transcriptionally
regulated and is not regularly expressed in most
human tissues. Numerous researches have also
examined the distinctive role of INOS in a variety of
human malignancies, given the complex roles that
NO plays in the initiation and progression of cancer.
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1. MATERIAL AND METHODS

l. Tissue samples: This study was
retrospectively applied on 23 formalin-fixed and
paraffin-embedded tissue blocks (10 OKC and
13AB), collected from archival files of Oral
Pathology Departments Faculties of Dentistry, and
Medicine, Mansoura University. Ethical approval
was obtained from the Research Ethics Committee
of the Faculty of Dentistry, Mansoura
Universitylmmunohistochemical markers: Human
INOS: is an affinity-purified rabbit polyclonal
antibody obtained from Thermo Scientific, Wuhan,
Hubei, china.Four serial tissue sections were cut at 4
p thickness. Sections were deparaffinized in xylene
and rehydrated in ethanol with descending
concentrations.

The MOSFETSs used are (IRF3205) which
act as current amplifiers and amplify the current
from 1 amp to 3 amps. Two solenoids are placed on
the inlet and exhaust valves the piston of the
solenoid is directly connected to the valve using a
rubber tubing for motion transfer. Each solenoid
consists of two set of copper windings with 12 mm
dia,20 turns and 8 layered both the solenoid are
oppositely connected and when actuated two sets of
opposite windings get magnetized, the piston inside
solenoid moves up closing the valve the alternate
valve is opened. The solenoids are rigidly placed
over the cylinder head with the help of wood
powder and glue which turns into concrete strong
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upon drying up. A solenoid is simply a specially
designed electromagnet. A solenoid usually consists

Antigen Retrieval was performed. Slides
were immersed in citrate buffer (10 minutes),
heated, blocked (30 minutes) and finallythe slides
were incubated in 4.0% rabbit serum for 15

minutes at room temperature then.the
solution was drained from the slidesEvaluation of
Immunohistochemical staining: The
immunoreactivity for INOS was semi-quantitatively
assessed the intensity of staining of the cells of
interest according toCizkova K et al.(6) The
Intensity was recorded from 0 to 3 representing:
Negative, Weak, Moderate, and Strong respectively.
To evaluate the percentage of positive cells, was
also used mean of percentage area protocol. The
Color Deconvolution Plug-in was downloaded into
the ImageJ program and used to isolate positively
stained areas from the total epithelial area as
previously describedFor INOS stained sections
according to Hammad et al. (7)
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Statistical analysis: The clinical and
laboratory data were recorded on an “Investigation
report form.” These data were tabulated, coded then
analysed using the computer program SPSS
(Statistical package for social science) version 17.0.
Descriptive statistics were calculated in the form of
mean, frequency (number-percent),median and
interquartile range (IQR).

Il. RESULTS

INOS expression in OKC was detected in
most cases where it was positive cytoplasmic
reaction in basal and parabasalcellin nighen cases
(90%) and one case negative reaction (10%) (figl).
All cases of the AB showed positive cytoplasmic
reactionin both stellate reticulum like cells and the
ameloblast like cells. It was strong reaction in seven
cases (53.8%) and moderate reaction observed in 6
cases (46.2%) (fig2).

Statistical analysis of INOS expressions
revealed that there was a no significant difference
between groups for the score of intensity(Table)
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Fig 1: Photomicrograph showmg Immunohlstochemlcal expression of in INOS plexiform ameloblastoma in the
peripheral cells and central cells (DAB x 200).

Fig 2: Photomicrograph showmg Immunohistochemical ekpressmn of INOS in OKC with high positive
cytoplasmic reaction in the basal and supra-basal layers (red arrow) (INOSx200)
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Table: INOS expression intensity score and mean of percentage area in OKC and AB:

A
Intensit (OKC) B) (
y (n=10) (n=13)
0,
0. 0.
score
Negativ 1
e 0.0 .0
G
Weak 0 0
Modera 6 372
te 0.0 3.8
e
Strong 00 6.2

Mean of percentage

P value =Statistically significant at p < 0.5

1. DISCUSSION

Odontogenic tumors and cysts have the
same origin, but their biological behaviour is
different and bizarre. Therefore, the present study
was  conducted to reveal the INOS
immunohistochemical expression in OKC and AB
and to reveal their varied aggressiveness and
biological behaviour. As the results of our study
were evaluated, the investigation focused on
whether there was an obvious difference in terms
of the immunoreactivity of INOS in the epithelial
lining cells between OKC and AB.

In the present study, the mean age of OKC
is 35 years, ranging from 12 to 70 years, with a
peak of incidence in the third and fourth decades,
which is comparable with international literature
that reported a peak of incidence in the third and
fourth decades (8, 9). Moreover, the mean age of
AB cases showed a similar result to OKC cases (35
years). Similar findings were reported byGhai S
andlzgi E et also showing the mean age was 33 to
38 years. (10, 11)

In the present work, the mandible is the
most affected site in OKC and AB. These results
are in agreement with nearly most of the reported
English-language literature  reviewing these
lesions(12-14). This finding, supported by many
other findings, resulted in having OKC and AB at

the top of the differential diagnosis list of posterior
mandible lesions.

Although with variable intensity, the
INOS protein was expressed in all currently studied
lesions of OKCs, and AB indicating that epigenetic
regulation by INOS proteins might drive the
biological activity of these odontogenic lesions in a
variable manner which contribute to the different
behaviour of these lesions. The INOS expression
was no significantly in the OKC group and AB
group reflecting the most aggressive and invasive
behaviour AB and OKC groups showed similar
INOS expression. This suggestion supports the
opinion of many researchers who insist that OKCs
have a neoplastic potential rather than being cysts
as considered in the WHO classification 2022.(15)
The results of the present study were in favour of
the study done byJaafari-Ashkavandi Z et al using
the markers p53 and MDM2 proteins in order to
contribute to the similar biological behaviour of
OKC and benign AB.(16) In the current study, the
lack of a significant difference in INOS staining
intensity between OKC and AB confirms the
hypothesis that OKCs may represent a low-grade
neoplasm rather than a developmental cyst. This
notion is supported by other investigators thinking
of OKC as being preferably classified as a
neoplasm (16-18).
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IV. CONCLUSION

Odontogenic lesions Over expression of INOS in

AB cases
neoplastic

is considered to be involved in
transformation. Therefore, the

expression of INOS in OKC and in variants of AB
suggests that an INOS inhibitor may play an
important role in the treatment of odontogenic
lesions. Further studies are needed to prove this
therapeutic approach.
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