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RIS TG R 0) (X8 H| Oral cancer is one of the 10 most common cancers in

the world and its global outbreak is increasing. Saliva assessment is one of the non-
invasive diagnostic methods for this cancer. The aim of the study was to achieve a
comprehensive conclusion about changes in salivary antioxidants in patients with
squamous cell carcinoma of the mouth (OSCC).

W BT VR RN 0O B In the present study, as a systematic review and meta-
analysis study, information extracted by searching in external databases (PubMed,

Science Direct, Scopus, Web of Science, google scholar) and internal databases
(IranMedex, Scientific Information Database, Magiran) between the years 1980 to
2020. Comprehensive meta-analysis version 2 software was used to analyze the data
(P <0.05).

0f497 articles, 271 duplicate articles were deleted, and then, after reviewing
the titles and abstracts of the articles, another 197 articles were removed. The full text
of 26 articles were reviewed and evaluated. Finally, based on the STROB checklist,
the data of 10 articles were entered into the meta-analysis.
Salivary malondialdehyde (MDA) index levels were much higher in patients
with OSCC than in healthy people (P = 0.0001). All salivary antioxidant indexes
(TAC) (P=0.003) and GSH glutathione (P=0.008) saliva was significantly lower in
patients than in the healthy group and regarding the salivary superoxide dismutase
(SOD) index was no significant.

In general, antioxidant supplements may be able to help prevent, treat,
and improve the prognosis of this disease, which requires further research in this
area.

Squamous cell carcinoma of the mouth, Antioxidant, Saliva
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Introduction

Global reports consider cancers of the mouth and throat
as the sixth most common cancers in the world (1). Oral
squamous cell carcinoma (OSCC) usually occurs after the
age of 50 in the sixth decade of life. Despite access to the
oral cavity during clinical examination, oral cancer is
usually diagnosed in advanced stages. The most common
cause of this is incorrect initial diagnosis and ignorance by
the patient and clinician (2). Several diagnostic tools
are developed or will be developing including salivary
biomarkers (3). Saliva is a liquid that contains more than
1000 types of proteins, mRNAs, microRNAs, and
metabolites that perform a range of biological functions.
Cancerous and abnormal tissues of the mouth cause
irregular secretion of molecules in saliva that the study of
these molecular markers used as a non-invasive method in
the diagnosis and treatment of oral diseases (4). Saliva has
various defense mechanisms that attack bacteria, viruses,
and fungi and also has a protective role against
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mechanical or chemical attack (5). Nagler and colleagues
demonstrated that saliva has antioxidant potential and can
inactivate oxygen free radical species such as superoxide
(O?). Production of reactive oxygen radicals plays an
important role in human metabolism during physiological
changes (6). Oxidants are formed as a natural product of
aerobic metabolism, but under pathophysiological
conditions, they can produce more rapidly (7). Oxidative
stress occurs when the produced oxygen-free radicals
exceed their physiological threshold or the body's
antioxidant defense system is weak (8). The salivary
antioxidant system consists of predominantly water-
soluble molecules and enzymes such as uric acid,
peroxidase, glutathione peroxidase, catalase, lactate
dehydrogenase, glutathione reductase, and aspartate
aminotransferase (9). Excessive ROS production or
antioxidant deficiency leads to cell damage and ultimately
leads to malignant changes. The main target of
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peroxidation would be unsaturated fatty acids in
membrane lipids. The final breakdown products of these
lipids are Lipid Hydrogen Peroxide (LHP) and
Malondialdehyde (MDA). The final breakdown products
of these lipids are Lipid Hydrogen Peroxide (LHP) and
Malondialdehyde (MDA). The surface of these final
products indicates the rate of lipid peroxidation and is
known as a marker of the cell damage caused by free
radicals (10). During the body's inflammatory processes,
the free radicals produced must be neutralized by the
enzymatic antioxidants of glutathione peroxidase
(catalase, superoxide dismutase) and non-enzymatic
(vitamins A and E and C). One of the suggested reasons
for the development of many cancers, such as OSCC, is a
disorder in the body's oxidative system (11). Oxidative
DNA damage leads to abnormalities in endogenous
processes and replication errors, nitrogenous exposure
due to oxidative stress, breakage (DNA), and the
formation of direct bonds between free radicals,
antioxidants, and carcinoma squamous cell (SCC) (12).
Normal cells can become malignant cells with oxidative
changes (13).

Materials and Methods

The present study is a systematic review study
that performs to compare the changes in salivary
antioxidants in patients with squamous cell carcinoma of
the mouth with healthy individuals. The whole process of
implementation and writing of this study was evaluated
based on the PRISMA checklist. To prevent bias,
qualitative evaluation and data extraction were performed
independently by the original author and executor, and
information about this study was searched online from
1980 to June 2020 in foreign databases (PubMed, Science
Direct google scholar, Scopus, Web of Science) and the
following keywords were obtained:

P: Patients with squamous cell carcinoma
E: salivary antioxidant: Saliva antioxidants
C: Control: Healthy people

O: Output: Antioxidant changes in saliva

The keywords "antioxidant", "saliva", and "squamous
cell carcinoma of the mouth" used for internal databases
(Iran Medex, Scientific Information Database, Magiran).
To combine the results of the studies and to weigh each
study, the standard deviation, sample size, and in the case
of heterogeneity in the studies, a random-effects model
use. Index I?, Q, and TAU? use to test the studies'
heterogeneity and comprehensive meta-analysis (CMA)
version 2 software used to analyze the data.
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This study was approved with the number of
IR MUIL.RESEARCH.REC.1398.702 by Ethics
Committee.

Results

The search results in international and domestic
databases included 497 articles related to salivary
antioxidants associated with oral squamous cell
carcinoma by 2020. After removing duplicate articles
(271 articles), reviewing the title and abstract of the
articles, 197 more articles were excluded from the study.
By reviewing the inclusion and exclusion criteria of the
articles and the full text of 26 articles, the quality, and
systematic review were evaluated. Among them, 16
articles were not included in the meta-analysis in terms
of sample size or failure to report results as numerical
data or reporting results as graphs or failure to report
parameters such as standard deviation or standard error,
and finally, the meta-analysis was performed on 10
studies. The input studies were case-control studies and
had enough scores based on the STROB checklist. In the
end, the data of 10 articles were entered into the meta-
analysis. We used two methods to investigate the
publication bias. First, a bar chart was drawn for each
indicator, and then the Begg and Mazumdar rank
correlation index was used, which showed the
significance of the diffusion bias in the studies. Based on
the results of the analysis with a random model, the
standardized value of the mean difference (SMD) for the
TAC index is 3.347 with a standard error of 1.559, which
is significant with P = 0.03. This means that TAC levels
are generally much lower in patients than in the healthy
group (Figure 1). Based on the results of the analysis
with a random model, the standardized value of the mean
difference (SMD) for the MDA index is equal to -2.442
with a standard error of 0.181, which is significant with
P =0.0001 (Figure 2). This means that MDA levels are
generally higher in patients than in the healthy group.
Based on the results of the analysis with a random model,
the standardized value of the mean difference (SMD) for
the GSH index is 2.299 with a standard error of 0.871,
which is significant with P = 0.008. This means
that GSH levels are generally much lower in patients
than in the healthy group. Based on the results of the
analysis with a random model, the standardized value of
the mean difference (SMD) for the SOD index is equal
to 1.803 with a standard error of 1.108, which is not
significant with P = 0.104. This means that no judgment
can be made about the amount of SOD in the patient and
healthy group or no significant difference was
observed in the patient and healthy group.
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Study name Statistics for each study

Siddifft  Standard Lower  Upper

in means emor Variance  limit imit  Z-Value p
Najafi{2014) -0.439 0.313 0.098 1.052- 0.174 -1.404
Arathi{2010) 3.199 0.427 0182 2362 4.036 749
Tarrad(2019) 12.083 1.133 1283 9.863 14.304 10.666
Babiuch(2019) 0.458 0.320 0.103 1.086- 0.170 -1.429
Overall 3.347 1.539 2368 0331 6363 2175

1'=98.14% p<0.001

NOTE: Weights are from random effects analysis
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Figure 1. Results of a meta-analysis of changes in salivary TAC index in patients with oral squamous cell carcinoma

name Statistics for sach study

Sid diff  Standard Lower  Uppar

n means arror Variance  hmit Emit  Z-Value p-Value
Arathi(2010) -1.656 0.323 0107 -2299 1014 -5083 0.000
Bajaj(2014) -5.423 0.518 0268 -6.438 -4.407 10468 0.000
Shetty(2014} -22.834 1.765 3116 -26.294 19375 12936 0.000
Rasaoli2014) -1.601 0.407 0,165 -2398 -0.804 -3.937 0.000
Genesan(2014) -5.069 0.849 b421 -8341  -3.797 781 0.000
Babuch(2019) 1077 0.338 0ns 1740 -0.414  -3183 0.001
Qverall -2.428 0181 0,033 -2783 2073 1341 0.000
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Figure 2. Results of a meta-analysis of changes in salivary MDA index in patients with oral squamous cell carcinoma

Discussion

This study aimedto test the changes in salivary
antioxidants in patients with squamous cell carcinoma
of the mouth. During a systematic review of databases,
497 related articles were found, of which 26 complete
articles were chosen by removing duplicates and
screening articles, and were systematically reviewed
and meta-analyzed was performed on 10 articles.
Among the many antioxidants in saliva, antioxidants
such as superoxide dismutase (SOD), glutathione
(GSH), and glutathione s-transferase has received the
most attention. And in some articles, the total amount
of salivary antioxidants or malondialdehyde (MDA) of
saliva was measured as an indicator of oxidative stress,
which is of great importance due to the group function
of antioxidants. To check the number of salivary
antioxidants, some researchers used the Oxygen
Radical Absorbance Capacity (ORAC) method to
measure the antioxidant capacity against oxygen free
radicals. Among the articles included in the present
study, antioxidant data SOD and GSH as well as total
antioxidant capacity (TAC) and MDA were
statistically analyzed and antioxidants such as GST as
well as ORAC were evaluated due to an insufficient
number of complete articles examining these
indicators. Statistical analysis was not included in the
meta-analysis. Malondialdehyde, the major constituent
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of which is genotoxic carbonyl, is produced by lipid
peroxidation and during arachidonic acid metabolism
for the synthesis of prostaglandins. Therefore,
the MDA level is used to show oxidation and cell
damage caused by ROS and free radicals to tissues
(13). In the present study, 6 articles were included in
the meta-analysis of the MDA antioxidant index.
Arathi et al. in 2009 examined the saliva of people
by thiobarbituric acid (TBA) and found that salivary
MDA was much higher in patients with OSCC
compared with healthy people (14). Metgud et al. Also
reported in 2013 that saliva MDA was measured by
TBA using a spectrophotometer and that salivary
MDA levels were much higher in patients with OSCC
than in the healthy group (13). Similarly, Shetty et al.
in 2014 examined salivary MDA by thiobarbituric-
trichloroacetic acid (TBA-TCA) and found that
salivary MDA was significantly different between
those with OSCC and those with malignancies
compared with healthy people (15). In the present
study, by a systematic review of articles and meta-
analysis of data, it was shown that salivary MDA was
significantly (p <0.001) higher in OSCC patients than
in healthy people. Elevated salivary or serum MDA due
to oxidative stress supports the hypothesis of
increased ROS metabolites in cancer cells compared to
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non-neoplastic cells and suppression of the antioxidant
system by the immune system. Thus, the increase in
MDA in patients with leukoplakia and OSCC reflects
the response to multiple carcinogens and confirms the
increase in oxidative stress and increased lipid
peroxidation. Numerous studies have reported
increased lipid peroxidation and decreased antioxidant
status in patients with SCC (13). Glutathione is the
most important intracellular antioxidant and plays an
important role in protecting organisms by detoxifying
hydrogen peroxidase and reducing OS oxidative stress
due to the increased production of free radicals. The
main constituent of glutathione is a thiol, which
protects the body against the progression of oral cancer
by eliminating carcinogens and the effect of lipid
peroxidation and maintaining the immune system
function by regulating lymphocytic reproduction and
mitogenic response. GSH Glutathione is the most
abundant non-enzymatic antioxidant that has multiple
roles as a substrate for glutathione S G transferase and
glutathione peroxidase during lipid peroxidation.
Glutathione inhibits ROS and prevents its occurrence,
and stores the sulthydryls necessary for DNA repair.
Therefore, the amount of oxidative stress in OS can be
managed by evaluating MDA and GSH (13).
Regarding the level of salivary GSH index in OSCC, 3
articles were  included in  the meta-analysis. In
2013, Metgud et al. examined GSH by Beutler et al.
and found that salivary GSH levels in healthy people
were significantly higher than in patients with OSCC
and could be used as a diagnostic marker for
precancerous and malignant cavities (13). Babiuch et
al. Also found in 2019 that salivary GSH was lower in
patients with OSCC than in the healthy group
(14). Shetty et al. found in 2014 that GSH levels were
higher in the healthy group than in the SCC group (15).
In the present study, a meta-analysis of data showed
that salivary GSH levels were significantly (p = 0.03)
higher in healthy individuals than in patients with
OSCC. Contrary to the above findings, Almadori et al.
found in 2007 that GSH levels increased in cancer
patients (9). Increased salivary GSH in these patients
was due to changes in the salivary environment. Active
salivary GSH secretion was unrelated to the increase in
carcinogens. They concluded that salivary GSH was
not a good diagnostic marker for oral squamous cell
carcinoma (13). The study of Almadori et al was not
included in the meta-analysis due to the lack
of accurate reporting of the number of patient groups.
Superoxide anion (O-2) is a free radical that has the
potential to stimulate oxidative damage and is a
common mediator in several biological oxidation
processes and cell death mechanisms produced by
lysozyme  phagocytes after  phagocytosis  of
microorganisms. The enzyme SOD superoxide
dismutase acts on these (9). SOD neutralizes this free
radical by converting O2 to hydrogen peroxide H202
and then by the catalyze and peroxidase activities and
converting it to O2 and H20 water (14). To evaluate
the effect of salivary SOD index on squamous cell
carcinoma, 4 articles were included in the meta-
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analysis. Singh and colleagues in 2014 obtained similar
results using nitroblue tetrazolium (NBT) that salivary
SOD levels in patients with OSCC were much lower
than in healthy people (15). Shetty et al. Reported in
2014 that salivary SOD levels were lower in people
with SCC than in healthy people (16), similarly to
Rasool et al. In 2014 (17). In 2019, they found that
salivary SOD levels were higher in patients than in the
healthy group (18). The reason for this difference in
results may be related to the difference in the sample
size in these studies. In the present study, by
systematically reviewing articles and meta-analysis of
data on salivary SOD levels, no significant difference
was observed between OSCC patients and healthy
people and SOD levels could not be considered
different between patients and healthy groups. TAC
has all salivary antioxidants, indicating its clinical
importance in assessing the antioxidant status of
salivary abnormal or pathological conditions. During
known antioxidants' evaluation, several antioxidants
may remain undetected, so evaluating the overall state
of antioxidant activity due to their group interaction
may be more valuable (19). To measure the salivary
TAC index in OSCC, 4 articles were included in the
meta-analysis. In 2014, Najafi et al. examined patients
whose biopsies were confirmed by OSCC using saliva
centrifugation and concluded that saliva antioxidant
levels were significantly higher in patients with OSCC
than in the healthy group. Salivary antioxidant levels
increase against OSCC. Therefore, prescribing
antioxidant supplements can probably be useful and
effective in combating free radicals in this field (11).
Contrary to the results of this study, Hegde et al. In
2013, by examining the centrifuged saliva of patients
with oral cancer and using the phosphomolydbenum
method, concluded that the total antioxidant level of
salivary antioxidant levels in healthy people was higher
than in patients with OSCC (19). This discrepancy
may due to the study of oral cancers in general, so this
study was not used in the meta-analysis stage. Also, in
2009, Arathi et al., by examining the saliva of patients
with OSCC by the method of Kovacevic et al., found
that the total antioxidant activity (TAA) in patients
with OSCC is much reduced compared to healthy
people (14). The latest findings on salivary TAC levels
are from the 2019 study by Tarrad et al. And Babich et
al., in which Tarrad showed that salivary TAC levels
were much lower in people with OSCC than in healthy
people. Babich et al. found that salivary TAC levels
were much higher in patients with OSCC than in
healthy people (18, 20). In the present study, a meta-
analysis of data showed that salivary TAC levels
were much (p = 0.03) higher in healthy people than in
patients with OSCC.

Conclusion

Examining the studies included in this study and
the meta-analysis, it was found that in the healthy
group the amount of TAC and GSH was higher than
the sick group and in the patient group the amount of
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saliva MDA was higher than the healthy group and
there was no significant difference in salivary SOD.
They may be used in the prevention, diagnosis, and
treatment of patients with squamous cell carcinoma of
the mouth.
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