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ABSTRACT

Received: 21 Oct 2020 INTE Oral Squamous Cell Carcinoma (OSCC) is the most frequent malignancy of oral cavity. Early diagnosis

Accepted: 25 Dec 2021 © of OSCC can provide early treatment and increase the survival rate. Recently, the level of salivary
Available Online:011an2022  :  biomarkers has been studied for the early diagnosis of different cancers. This study aims to assess the
: Zinc Finger protein 510 (ZNF510) concentration, a novel biomarker for the diagnosis of OSCC in early
stages, in salvia of patients with OSCC and healthy individuals as
In this study conducted in 2019, 21 OSCC patients and 21 healthy individuals
participated and their unstimulated saliva were collected by the spitting method. The ZNF510
concentration was determined using the ELISA technique. All statitical analyses were performed in SPSS
software, version 23. The significance level was set at 0.05 for all tests.
TS The mean of ZNF510 protein was significantly higher in OSCC patients than in healthy subjects

Keywords: (P=0.019), but after considering age as a confounder variable, the difference was not significant (P=0.090).
Oral squamous cell Moreover, in patients with OSCC, the mean of ZNF510 in those with grade Il lesion was significantly higher
carcinoma, Zinc : thanin those with lesion grade | (P=0.001).

finger protein 510, [TEIELET Age has an effect on the ZNF510 concentration in saliva. Therefore, further studies by
Saliva  consideration of age factor and using larger sample sizes are recommended.
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Extended Abstract

Introduction

ne of the most important cancers (the sixth

prevalent cancer) in the world is oral can-

cer. In 2018, about 300,000 new cases

of oral cancer and a mortality number of

150,000 worldwide were reported [1, 2].
The prevalence of this cancer varies around the world geo-
graphically up to 20 times in different areas of the world
[2, 3]. The prevalence of oral cancer is significantly higher
in Asia compared to developed countries [2, 4]. The oral
cancer prevalence in Iran and other countries in South
Asia such as India, Pakistan and Bangladesh is 20-36.3 per
100,000 people [2].

Oral Squamous Cell Carcinoma (OSCC) is the most com-
mon malignancy of oral cavity and accounts for at least
90% of all oral malignancies [4, 5]. Currently, the OSCC
is diagnosed based on oral examination and histopatho-
logical findings [1, 6]. Biopsy of suspected malignancies
is the standard method to determine their nature [6, 7]. In
addition to the ailment caused by invasive biopsy, it is pos-
sible that precancerous non-homogenous lesions prevent
determining the site of the biopsy which is significant in
the histopathological assessment of oral cancer. Grading
is the histopathological assessment of lesions’ degree of
similarity to normal squamous epithelium and a method
for evaluating the amount of creatine production. Lesions
are graded on a three-point (grade I, II, III) or four-point
scales. Poorly differentiated lesions have higher grades [8].
Although there are significant advances in treatment of oral
cancer including surgery, radiation therapy, chemotherapy,
or their combination, but about 50% of patients suffering
from oral cancer survive for 5 years [9, 10]. There is still no
effective method to accurately and easily screen oral cancer.

Diagnosis of novel biomarkers is essential for the detection
of early malignant oral lesions, especially in those at higher
risk [11]. Saliva is a good candidate for detecting biomark-
ers of oral cancer. Saliva is produced by three main salivary
glands including parotid glands, submandibular glands, and
sublingual glands, and to a lesser extent by the sub-salivary
glands in the lips, cheeks, tongue, palate, and glandular ducts
[12]. Using saliva to screen oral cancer is an easier and less
invasive method compared to blood sampling or biopsy.
Moreover, it is more easily tolerated by patients [6].

Zinc finger protein 510 is a protein that is encoded by the
ZNF510 gene in humans. ZNF510 protein is a member
of a zinc-finger protein family with about 30 amino acids
and zinc ions. It is involved in the control of cell growth,
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proliferation, differentiation, and programmed death. This
protein has been observed in the saliva of patients with
OSCC [9]. To our knowledge, only one study has assessed
the level of ZNF510 in the saliva of patients with OSCC
[9, 13]. In this regard, this study aims to compare the level
of ZNF510, as a novel biomarker for diagnosis of OSCC
in the early stages, in the saliva of patients with OSCC and
healthy individuals.

Materials and Methods

This cross-sectional analytical study was conducted on pa-
tients with OSCC and healthy individuals referred to Omid
and Imam Reza hospitals affiliated to Mashhad University
of Medical Sciences in Iran in 2019. In patients with OSCC,
clinical and pathological examination had confirmed the
presence of disease and had other inclusion criteria; i.e. age
>18 years, consent to participate in the study [9]. Exclusion
criteria were any systemic autoimmune disease, existence
of oral mucosal lesions other than OSCC, and pregnancy or
lactation [9]. According to the results of Jou et al. [9] and
at the confidence level of 95%, a test power of 80%, and a
type I error level of 50%, the sample size was calculated 9
for each group. This number was increased to 21 for further
confidence (21 patients with OSCC and 21 healthy indi-
viduals). Prior to study, the procedure was explained to par-
ticipants, and they signed a written informed consent form
to enter the study. Then, their demographic characteristics
and the lesion characteristics in the patient group (including
lesion type, lesion site, and the histopathology grade of le-
sion) were recorded. Saliva sampling was then performed.
Unstimulated saliva was used for saliva sampling because
stimulated saliva has a low concentration of biomarkers and
makes it difficult to detect [14]. Participants were advised
to avoid smoking and alcohol use for 24 hours before col-
lecting saliva. On the day of sampling, patients were not
allowed to smoke, eat, drink or brush for 1-1.5 hour before
collecting samples. Spitting method was used to collect un-
stimulated saliva [15]. Participants were asked to collect
saliva in their mouths and then put it into a sterile plastic fal-
con tube. This was done every 60 seconds for 5-15 minutes
between 9-12 a.m. Approximately 5 mL of saliva was col-
lected by this method. During sampling, participants were
in a sitting position with slightly forward posture, feeling
completely comfortable.

The samples kept in the ice flask were transferred to the
central laboratory of Mashhad University of Medical Sci-
ences and stored in a refrigerator at -20°C for up to 3 days.
The samples were thawed at room temperature and were
then centrifuged for 15 minutes (rpm at 3000) immediately
after defrosting to separate squamous cells, debris and mu-
cus. The supernatant solution was collected and poured into
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1.5-mL microtubes and stored at -80°C in the refrigerator.
In the next step, ZNF510 (part per million or PPM) values
were evaluated using an ELISA Kit (ZellBio GmbH, Ger-
many) and ELISA method. For this purpose, each sample
was examined twice by an experienced technician who was
unaware of allocation.

In summary, the expriment steps were as following:
Preparation of samples and standardization, adding 40
pl of samples, 10 pl of ZNF510, 50 pl of standard solu-
tion, and 50 pl of Streptavidin-HRP and reacting for 60
minutes at 37°C, Washing the plate 5 times with 300 pl
diluted buffer, adding 50 pl of chromogen solution A and
50 ul of solution B and incubating for 10 minutes at 37°C,
adding 50 pl of stop solution, reading optical density
within 10 minutes at a wavelength of 450 nm, performing
calculations and presenting reports.

Collected data were analyzed in SPSS software, vertion
.23. For this purpose, Mean+SD error of ZNF510 concentra-
tion were reported for saliva samples of healthy individuals
and patients with OSCC. Kolmogorov-Smirnov, indepen-
dent t-test, chi-square, Pearson correlation test, Kruskal-
Wallis and analysis of covariance were used to analyze the
data. Significance level was set at 0.05 in all statistical tests.

Results

In this study, 42 individuals participated including 29
women (69%) and 13 men (31%) with a mean age of
60.62+10.77 years ranged 42-75 years. There was no sig-
nificant difference between the two groups in terms of gen-
der (P=0.317), but the mean of age in the healthy group was
significantly lower than in the patient group (P<0.001).
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Table 1 and Figure 1, shows the mean and standard
deviation of ZNF510 level. As can be seen, the mean of
ZNF510 (ppm) in the patient group was significantly high-
er than in the healthy group according to the results of in-
dependent t-test (P=0.019); however, after considering age
as a confounding variable, although the mean of ZNF510
in the patient group was higher, this difference was not sig-
nificant (P=0.090). Therefore, age affected the amount of
ZNF510. As it can be seen from Figure 2, in both groups,
age had a direct but weak and insignificant relationship
with ZNF510. In the patient group, the mean of ZNF510
was lower in women than in men, but the difference was
not significant (P=0.555). In the healthy group, the mean of
ZNF510 was higher in women than in men, but the differ-
ence was not significant (P=0.606).

The clinical examination of lesions showed that the low-
est and highest mean of ZNF510 were related to ulcer and
prominent lesions, respectively. The mean of ZNF510 was
not significantly different in terms of lesion type (P=0.522).
Furthermore, in terms of lesion site, the lowest and high-
est mean of ZNF510 were observed on the gums and lips,
respectively. The mean of ZNF510 was not significantly
different in terms of of lesion site (P=0.089).

Table 2 presents the mean, standard deviation, minimum,
maximum, and mean of the ZNF510 level categorized
by different grades of lesion histopathology in the patient
group. In patients with histopathological grade I, the low-
est and highest levels of ZNF510 were reported 12.5 and
83.75 ppm; and in patients with histopathology grade II,
they were 107.7 and 167.5 ppm, respectively. The mean of
ZNF510 in patients with lesion grade II was significantly
higher than in those with lesion grade I (P<0.001). It should
be noted that 6 patients had an unknown degree of lesion
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Figure 1. Mean+SD of ZNF510 concentration in patient and healthy groups before and after controlling the effect of age factor
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histopathology. Therefore, the information in Table 2 is re-
lated to 15 patients with OSCC.

Discussion

The current study aimed to measure the salivary ZNF510
protein concentration in patients with OSCC compared to
healthy individuals. In patients with OSCC, the mean of
ZNF510 in those with lesion grade II was significantly

higher than in those with lesion grade 1. Moreover, the con-
centration of ZNF510 protein with the prominent exophytic
tupe was higher than other clinical features, and based on
the lesion site, the mean of ZNF510 in patients with lip
lesions was higher than in others. However, the mean of
ZNF510 was not significantly different between the two
groups in terms of lesion type and site.

Table 1. Comparison of ZNF510 concentration between patient and healthy groups (n=21)

Mean1SD
Group
Before Controlling Age Factor After Controlling Age Factor
Patient 68.39149.32 66.36141.84
Healthy 39.77+17.98 41.84+41.80

Test results T=2.50; P=0.019"

F=3.02; P=0.090"

“Independent t-test; ** Analysis of covariance
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Table 2. Comparison of ZNF510 concentration between patients with different lesion grades

Lesion Grade N MeantSD Min Max Median Independent t-test Result
+
Grade | 12 48.85+23.70 12.50 83.75 45.63 T=5.59
Grade Il 3 138.133+30.03 107.50 167.50 140.00 P<0.001
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As mentioned before, oral cancer is the sixth most preva-
lent cancer worldwide, accounting for approximately 4%
of all cancer cases [16]. Although the oral cavity may be
examined directly, oral cancer sometimes is not diagnosed
until the final stages. Biopsy and histopathological assess-
ment are the gold standard methods for definitive diagnosis
of oral cancer, including OSCC [6]. Studies have shown
that saliva can be used for early diagnosis of OSCC along
with biomarkers such as metallopeptidase-9 and Chemerin
[12]. ZNF proteins are a group of proteins with a wide
range of molecular functions involved in the regulation of
several cellular processes, and their function is very differ-
ent. The function of ZNF proteins seems to be related to
the control of growth, proliferation, differentiation, and pro-
grammed death of cell (apoptosis) [17, 18]. Some studies
have examined different types of ZNF proteins in head and
neck cancers and OSCC [19-22]. One study by Jou et al. in
2011 examined the amount of ZNF510 protein in the saliva
of patients with OSCC [9]. According to them, ZNF510
peptide levels were significantly increased in the saliva of
patients with OSCC [9]. They indicated that ZNF510 level
was significantly related to the oral cancer stages where it
was higher in T3+ T4 stages compared to T1+ T2 stages.
Moreover, they reported that the sensitivity and specificity
in the early diagnosis and progression stage of the tumor
was 96%. They concluded that the detection of ZNF510
peptide level is related to the progression of OSCC, and it
is effective and useful for accurate and early diagnosis [9].
In our study, the mean of ZNF510 protein concentration in
the saliva of patients with OSCC was significantly higher
than in healthy individuals, but this difference was not sig-
nificant between the two groups after controlling the age
factor as a confounding factor, indicating that age factor af-
fects the salivary ZNF510 concentration. Therefore, saliva
protein levels are changed by increasing age, and there is an
age-related effect on the secretion of a particular compound
in saliva. Although the relationship between ZNF510 con-
centration and age in our study was weak, it can be claimed
that the ZNF510 protein concentration in saliva increases
by the increase of age.

Conclusion

The ZNF510 protein concentration is significantly higher
in patients with OSCC compared to healthy individuals.
However, after considering age as a confounding variable,
this difference is not significant. It is recommended to con-
duct more studies by considering the effect of age factor.

It should be noted that the healthy group was selected
from among the patients healthy companions (first degree
relatives) in order to homogenize the two groups in terms
of heritage. One the other hand, the ZNF510 concentra-

January 2022. Vol 28. Issue 1

tion was significantly higher in patients with lesion grade
IT compared to those with grade 1. Therefore, ZNF510 in
saliva may play a role as a possible biomarker for early di-
agnosis and progression of OSCC. However, more studies
are needed with higher sample sizes and examinations of
lesions grades I1T and IV in order to generalize the findings.
The results of this study can be regarded as the beginning of
further studies on the diagnostic methods of OSCC.
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3. Inclusion Criteria

4. Exclusion Criteria

1. Oral Squamous Cell Carcinoma (OSCC)
2. Grading
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9. Kruskal-Wallis
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