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ABSTRACT

INTRODUCTION: Salivary gland tumors (SGTs) are infrequent tumours accounting for 2-6.5% o
Aggia.diagnostic dilemma. Insuli

various clinical behaviours and different histological patterns res
protein 3 (IMP3) is an oncofetal protein that plays an impor
role of IMP3 in different human cancers. However, its rQ
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gland tissues (NSGT). Immunohistochemical
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INTRODUCTION
Salivary gland tumors (SGTs
2-6.5% of all head and neck
occur in adults and are less com
higher proportion are maligna
mucoepidermoid carcinomas).
affected site is the parotid gland (2).
are benign. Pleomorphic adenoma is
tumour followed by Warthin’s tumor ( :
gland tumours (BSGTSs) have better pgeghosis and lower
rate of recurrence than malignant salivary gland tumors
(MSGTs) (1).

The etiology of salivary gland cancer is not
definite. While tobacco and alcohol consumption are
important risk factors for most head and neck cancers, this
is not the same in salivary gland cancer. However,
radiation therapy involving the head and neck region may
be a risk factor. A diet rich in vitamin C and low in
cholesterol may be of value in preventing salivary gland
cancer (4).
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GTs show variations in their clinical and histological
ppearance which make their diagnosis difficult (2).
Immunohistochemical staining improves the accuracy of
diagnosis. This procedure utilizes a biomarker which helps
identify the biologic behavior of the tumor and its prognosis.
It can also decide the proper way of treatment (5).
Insulin-like growth factor Il mRNA-binding
protein 3(IMP3) belongs to IMP family that consists of
IMP1, IMP2, and IMP3. IMP family members have a
significant role in RNA trafficking and stabilization, cell
growth as well as cell migration during the early stages of
embryogenesis (6). IMP3 is a protein encoded by gene
IGF2BP3 which is located on chromosome 7p11.2 (7). It is
also called K homology domain-containing protein
overexpressed in cancer (KOC) or L523S (8). IMP3 is
expressed in developing epithelium, muscle, and placenta
during the early stages of human and mouse
embryogenesis (9). IMP3 is also expressed in gonads,
germinal centers of lymphoid follicles, hair follicles, and
intestinal mucosa but at variable levels (10). IMP3 is
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epigenetically silenced soon after birth, with little or no
detectable protein in normal adult tissues (9).

During embryogenesis, IMP3 is a prerequisite for
the migration of cells that form the roof plate of the neural
tube and, thereafter, for neural crest migration. From this
point, it is proposed that IMP3 may be of value in
enhancing cell migration. Furthermore, it has been found
that IMP3 promotes tumor cell proliferation, adhesion,
invasion, and metastasis (7).

IMP3 expression has been detected in diverse
malignant tumors and its immense expression has been
correlated with poor prognosis and developing metastases
(11). IMP3 expression has been reported in various
malignant neoplasms including oral cancer (8), prostate
cancer(12), thyroid cancer(13), lung cancer (14,15),
esophageal cancer(16), colorectal cancer (17), bile duct
cancer(18), cervical cancer(19), ovarian cancer(20), renal
cancer(21) ,and bladder cancer(22).

To the best of our knowledge, only 2 studies
concerning IMP3 expression in SGTs were found in th
English literature (23, 24). The role of IMP3 in SGT,
needs to be confirmed.

The aim of the present work was &
between IMP3 expression in BSGTs and M

MATERIALS AND METHODS
The current study was carried 0
Dentistry, Alexandria University after galnmg tl
of the Research Ethics Committee. It included fG
SGT cases (20 cases of BSGTs and 24 cases of MSG
Most cases were collected from the archives of the O
Pathology Departmgnt from the period of 2015 to 2018.
Few fresh tissue S pens were collected from the
Cranio-Maxillofacial & ie, Surgery Department. 10
sound salivary glands D) patlents with oral
squamous cell carcinom Ag radlcal neck
dissection at the Cranio-
Department. Those served
consents were taken from the
study.

buffered formalin, processed al
wax using the conventional proce
3-4 um thickness were placed on @
using Hematoxylin and Eosin (H&
diagnosis of the cases was confirmed i
Department at the Faculty of De
University. Immunochistochemical (I staining using
IMP3 rabbit monoclonal antibody (Bio€are Medical, USA,
Catalog number 94553) was performed using the Labeled
Strept- Avidin Biotin complex method (LSAB) (25). The
sections were then examined, and the intensity of the
immunostaining was calculated in terms of mean area
percent (MA%) and mean optical density (MOD) by the
computer image analyser: ImageJ software (NIH, USA).
Statistical analysis

The data were analyzed using IBM SPSS software package
version 20.0. (Armonk, NY: IBM Corp). The
Kolmogorov-Smirnov test was used to test the normality
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of distribution. Quantitative data were described using
range (Minimum and maximum), mean, standard deviation
and median. Qualitative data were described using number
and percentage. A p value < 0.05 was considered
statistically significant. The values were recorded as a
mean value + SD. F-test (ANOVA) was used for
comparison between normal salivary gland tissue (NSGT),
BSGTs and MSGTs according to MA% and MOD of
IMP3 expression. Pearson correlation coefficient was used
for correlation between age with MA% and MOD. Student
t-test was usge for relation between sex with MA% and
nally, F-test (ANOVA) was used for relation
ith MA% and MOD.

study revealed that:
12 and 73 years. The

No. % sig.

Sex
Male 9
Female

12 50.0 | 2= 0.7
12 50.0

23.0-720

39.35+18.71 | 48.50 + 14.27

37.0 44.50
GTs was the palate followed by the parotid gland.

Table (1): Comparison between Benign and Malignant
Salivary Gland Tumours According to the Demographic data.
x2: Chi square test U: Mann Whitney test

Histopathological results

Out of the 20 BSGTSs, 8 were pleomorphic adenoma (PA),
Warthin’s tumor (WT) and myoepithelioma (ME) were
represented by 4 cases each, while basal cell adenoma
(BCA) and oncocytoma were represented by 2 cases each.
Among the 24 MSGTs, 6 were mucoepidermoid
carcinoma (MEC), adenoid cystic carcinoma (AdCC) and
carcinoma ex pleomorphic adenoma (Ca ex PA) were
represented by 4 cases each. All of acinic cell carcinoma
(ACC), salivary duct carcinoma (SDC), myoepithelial
carcinoma (MC), basal cell adenocarcinoma (BCAC), and
oncocytic carcinoma were represented by 2 cases each.

Immunohistochemical results
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IMP3 immunoexpression was detected in NSGT, BSGTs
and MSGTs. The expression was measured in terms of
MA% and MOD. The lowest values were found in NSGT,
whereas the highest values were found in MSGTs. IMP3
immunoreactivity was  predominantly  cytoplasmic.
Membranous reaction was detected in mucus secreting
cells of low grade MEC, clear myoepithelial cells in Ca ex
PA and MC, and clear cells in ACC. Membranous reaction
was also detected in the ductal cells of Ca ex PA in
addition to the cytoplasmic reaction. Nuclear IMP3
immunoreactivity was observed in some cells in BCAC
besides the cytoplasmic staining (Figure 1, 2, 3, 4, 5and 6).
Statistical analysis

F-test (ANOVA) revealed a statistically significant
difference between NSGT, BSGTs and MSGTs (p<0.001)
(Table 2 & 3). Correlation between both the MA% and
MOD with age, sex, and site were not statistically
significant.
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Figure 1: Normal Salivary Gland Tissue Showing Minima
Immunostaining in the Ductal and Myoepithelial Cells
(Immunostain of IMP3 x100).
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Figure 3: Myoepithelioma Showing Positive IMP3 Expression in
the Myoepithelial Cells (Immunostain of IMP3 x100).
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Table (2): Comparison between Normal Salivary Gland
Tissue, Benign, and Malignant Salivary Gland Tumours

According to Mean Area Percent of IMP3

Immunoexpression.

NSGT BSGTs MSGTs

(n=10) (n=20) (n=24)
Min. — 1.56 — 11.89 - 31.81-
Max. 10.07 29.44 60.11
Mean + 6.31 + 19.21 + 4243 +
SD. 3.21 5.22 7.88
Median 7.44 17.91 42.03
Sig. bet. grps p1<0.001", p»<0.001", p3<0.001"
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F: F for ANOVA test, Pairwise comparison bet. each 2
groups was done using Post Hoc Test (Tukey)

p: p value for comparing between the three studied groups
p1: p value for comparing between Benign and Malignant
p2: p value for comparing between Benign and Control
ps: p value for comparing between Malignant and
Control

*: Statistically significant at p < 0.05

Table (3): Comparison between Normal Salivary Gland
Tissue, Benign, and Malignant Salivary Gland Tumours
According to Mean Optical Density of IMP3
Immunoexpression.

NSG MSGT
T S S

(n= | (= |(n=
10) 20) 24)

BSGT

12.74 | 20.28 | 33.21

18.44 | 37.44 | 78.56

15.91 50.80 | 73.552
*

Mean N 29.87 +

156 | 467 | 1150
1.56 48.48

30.01

p1<0.001*, p2<0.001*,
p3<0.001*

F: F for ANOVA test, Pairwise comparison bet. each 2
groups was done usig Post Hoc Test (Tukey)

ps: p value for comparing
*: Statistically significant @

DISCUSSION

behaviour and variable morph
heterogeneity, they are infrequent
of 0.4 to 13.5 per 100,000 individua
diagnosis of SGTs is challenging o
diversity. Furthermore, it is substantia
the tumor is benign or malignant becau
of treatment and follow up (1). IMP3 i ember of IMP
family that are vastly expressed in human tissues during
embryogenesis, yet they disappear in adult tissues. IMP3
expression in adult tissues has been linked to cancer (27).
IMP3 enhances tumor progression, invasion, and
metastases and its expression has been linked to poor
prognosis in a wide range of human cancers. However, it is
absent or minimally expressed in benign tumors.
Subsequently, IMP3 is considered as an important
prognostic biomarker (7). In the present study, IMP3
expression was measured in NSGT, BSGTs and MSGTSs

. In spite of theis
an annual incidence
orldwide (26). The
J to their histologic
0 decide whether

ects the line
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aiming at evaluating the role of IMP3 in the progression of
salivary gland pathology.

The present work showed that the palate was the
most commonly affected site for both BSGTs and MSGTSs.
This is in contrast to the results of many studies in the
literature which reported that the parotid gland was the
predominant site of SGTs (26, 28, 29). Our result is in
concordance with Phattarataratip et al (30) who also found
that the palate was the prevalent site.

In the current study, the most common
ical type of all SGTs was PA. This is
th several studies reported in the literature
he other hand, the most common MSGT was

2). Sando et al (33) and Hussain et al (34)
found that
studies.

ivary ductal cells.

negative IMP3
salivary glands. In

authors
mal tissues

P3 expression in normal hepatic
ion was not detected in normal
study of Ikenberg et al (12). Also,
as absent in normal colorectal
Idy of Lochhead et al (17).
2sent study, IMP3 expression was higher
in BSGTs with a statistically significant
between supporting its role in tumor
ess (7). This is in agreement with the study of
2y et al (24) who detected significant difference
iveen PA and MEC.
Similar results were found in studies conducted
on other tumors. Wei et al (35) detected high IMP3
expression in colorectal carcinomas and low expression in
colorectal adenomas. Moreover, Senoo et al (36) found
that IMP3 expression was higher in malignant intraductal
papillary mucinous neoplasms than in their benign
counterparts. Also, Kanzaki et al (37) reported positive
IMP3 expression in cutaneous SCC, whereas there was no
IMP3 expression in keratoacanthoma.
In contrast with our results, Ismerim et al (23) found no
significant difference in IMP3 expression between their
studied SGTs. This may be explained by the few types of
tumors involved in their study and not including high
grade tumors. Similarly, Kulagoglu and Erkiling (13)
found no significant difference in IMP3 expression
between benign and malignant thyroid tumors. This may
be attributed to variations in technical work or the clones
of the antibodies used in different studies. Conversely,
Slosar et al (38) detected negative IMP3 expression in
follicular adenoma of the thyroid gland and positive

tissue. IMP3 ¢
prostate tissue i
IMP3  expressig
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expression in follicular variant of papillary thyroid
carcinoma.

In the current study, the expression of IMP3 was
predominantly in the cytoplasm. This is in accordance with
numerous studies in which cytoplasmic immunostaining
was observed (7, 8, 16, 35). This is interpreted that IMP3
protein is present in the cytoplasm (39). Besides,
membranous reaction was detected in certain MSGTSs such
as MEC, Ca ex PA, ACC and MC. Membranous reaction
was also observed in esophageal adenocarcinoma in the
study of Feng et al (16).

Nuclear reaction was detected in some cell
nuclei in basal cell adenocarcinoma. This is in agreement
with Ismerim et al (23), where IMP3 was positively
expressed in the cell nuclei of PA and AdCC. This may be
explained by mRNA regulation following transcription,
some of whose proteins are located in the nucleus.

In the present work, in WT, few lymphocytes in
the lymphoid stroma were positive for IMP3 expression.
Similar finding was detected in the study of Lochhead et a
(17) on colorectal cancer, where germinal ce
lymphocytes in the lymphoid tissue of norma
mucosa adjacent to neoplastic tissue were J
IMP3. Correspondingly, positive IMP3
been observed in B cells present in the gg
normal lymphoid tissue such as tonsi
spleen (40).

In the present work, there were no
correlations between IMP3 expression with age, ¢
site of the included cases. This goes with the res
many authors (16, 17,18). However they found significa
correlation with the gumor stage.

It has bee
that IMP3 is a
differentiate between
neoplasms (6, 14, and 1
et al (19) on cervical SCC
normal cervical tissue as V
intraepithelial  neoplasia.
immunoreactivity was detecte
grade Il and SCC supporting i
Regarding salivary gland tissue,
lesions, but rather benign and
study, IMP3 was strongly exp
compared to its expression in BSG
considered as a diagnostic marker of

al centers of
pode and

diagnostic tool and can
peoplastic lesions and
e study

gnant tumors. In ou
in MSGTs as
us IMP3 could be

CONCLUSIONS

IMP3 immunoexpression was detected in NSGT, BSGTs
and MSGTs. The expression was higher in MSGTSs than in
BSGTs, thus IMP3 could be used as a diagnostic marker of
SGTs.
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