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_ ABSTRACT
Article Info: ] ) o .
Received: 22 Jan 2025 Introduction: Salivary peroxidase possesses has antioxidant properties that protect the
Accepted: 6 Apr 2025 mouth against free radicals and the rate of saliva secretion serves as an indicator of oral
Available Online: 20 Jun health. Sedentary people may face a decrease in the efficiency of these systems due to an
2025 inactive lifestyle. The purpose of this study was to investigate sports activity and its effect

on salivary peroxidase and the amount of saliva flow in healthy sedentary people.

Information Sources or Data: This research is a systematic review and meta-analysis,
conducted according to the principles of Cochrane and PRISMA. We searched for arti-
cles published in Persian and English from January 1, 2000 to October 31, 2024 using the
PubMed, Science Direct, Scopus, SID, and Irandoc databases and entered into the me-
ta-analysis.

Selection Methods for Study: We conducted meta-analyses using fixed and random effects
models to determine the average effect size (difference in mean with 95% confidence inter-
val) in research related to Peroxidase (10 studies), and salivary flow rates (12 studies) were
done with the help of CMA2 software. Also, heterogeneity was evaluated using the (12) test,
and publication bias was evaluated by visual analysis of the funnel plot and Egger’s test.

Combine Content and Results: The results showed that physical exercise increases the
activity of salivary peroxidase (ES=0.92, 95% CI=1.15 to 0.70, P=0.001). However, as a
results showed, the amount of salivary flow rate does not change significantly (ES=0.02,
Key Words: 95% CI=0.27 to -0.23, P:087)

Exercise, Physical Activity, | yjscussion: Physical exercise enhances health and boosts immune function, leading to a

Antioxidants, Peroxidase, || gjopificant increase in the antioxidant capacity of saliva, which is vital for combating oxi-
Saliva. dative stress.
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Extended Abstract

Introduction:

xercise has significant effects on the

function of various body systems, in-

cluding the salivary system. During
exercise, the activity of metabolic systems and ox-
ygen use (due to increased metabolism, especially
in skeletal muscles) increases, which increases re-
active oxygen species. During exhausting activi-
ties, total body oxygen consumption increases 15
to 20 times and within active muscles 100 to 200
times. Under normal conditions, reactive oxygen
species are eliminated by the protective system.
The salivary peroxidase enzyme plays a vital role
as an antioxidant in combating oral free radicals,
and salivary flow rate is also an important indica-
tor of oral health. Sedentary individuals may ex-
perience reduced efficiency of these systems due
to their inactive lifestyle. Despite the many simi-
larities in the composition of saliva and blood, the
number of studies conducted on the antioxidant
activity of salivary peroxidase and salivary flow
rate as a result of exercise is very small. Also, con-
tradictory results regarding changes in saliva vol-
ume, differences in saliva collection methods, and
contradictory results on the level of peroxidase ac-
tivity, and the lack of systematic review and meta-
analysis on saliva samples, no specific conclu-
sions can be drawn in this regard. Therefore, the
present systematic review and meta-analysis was
conducted with the aim of examining more recent
and complete studies on the effect of exercise on
peroxidase enzyme activity and salivary flow rate
in healthy, sedentary individuals.

Methods:

An advanced search in English was conducted
in the Science Direct, Scopus, and Pubmed data-
bases, including relevant studies from January 1,
2000 to October 31, 2024, which included stud-
ies conducted on humans. The search strategy was
performed using the Medical Subject Headings
(MeSH) and related subject headings including
“exercise”, “physical activity”, ‘“antioxidants”,
“peroxidase”, “saliva”, and “flow rate”. Also, the
Persian translation of the same titles “exercise”,
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“physical activity”, “antioxidants”, “peroxidase”,

“saliva”, and “flow rate” was searched in the Sid
and Magiran databases within the mentioned time
period. Also, some references cited in the text of
the found articles were re-searched and added.
Inclusion criteria for the meta-analysis included:
examining sports activities, conducting studies on
human subjects without disease and non-athletes,
randomly dividing the samples, measuring the de-
sired factors before and after sports activity, not
using nutritional and antioxidant supplements,
publishing full-text articles in Persian or English
in reputable journals until the end of September
2024. Fixed and random effects models were used
to meta-analyze the average effect size (difference
in mean with 95% confidence interval) in research
related to salivary peroxidase (10 studies), and
salivary flow rate (12 studies) using CMA2 soft-
ware.

Results:

In In the meta-analysis to investigate the effect
of sports activity on salivary peroxidase activity
in healthy, sedentary individuals, 10 studies were
finally analyzed. The 12 obtained was less than
50% (I12=43.26), so the fixed effect size model
was used for data analysis (P=0.07). The results
indicate an increase in salivary peroxidase activity
(ES=0.92, CI=95%, P=0.001). Also, in the study
of publication bias, asymmetry was observed (Eg-
ger’s regression P=0.01). After using the sorting
and completion method, 3 studies were added to
the left side of the funnel plot (Figure 1) by the
software and the corrected effect size was from
(0.92) (Figure 1) to (0.80) (with a 95% confidence
interval between 1.008 and 0.59). Also, the study
was analyzed individually, and the results of 2
studies were not significant.

Studying the effect of exercise on salivary flow
rate in sedentary healthy individuals Finally, 12
studies were analyzed. The 12 obtained was great-
er than 50% (I2=74.52), so the random effect size
model was used for data analysis (P=0.001). The
results showed that as a result of exercise, salivary
flow rate did not change significantly (ES= 0.02,
95% CI=-0.27 to -0.23, P=0.87). Also, in the study
of publication bias, asymmetry was not observed
and the results were sufficiently reliable (Egger’s
regression P=0.06). (Figure 2) Also, examining
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the studies individually showed that the results of
2 studies showed an increase in salivary flow and
2 studies showed a decrease in salivary flow.

Conclusion:

Saliva composition is affected by various fac-
tors such as intensity of exercise, type of exercise,
history of exercise, health and disease status, age,
gender, etc. Also, the amount of saliva secretion
is affected by various physiological factors such
as nervous system, hormones, age, gender, health
status, and physical fitness status. Also, environ-

mental and behavioral conditions such as nutri-
tion, drug use, stress and emotions, tobacco use, as
well as environmental conditions such as tempera-
ture, humidity, and pollution and chemicals (22).
Exercise is one of the important factors that can
affect saliva secretion and its composition. Exer-
cise, as a health-promoting factor and increasing
the body’s immunity, causes a significant increase
in the antioxidant system of saliva, which acts
as an important indicator in combating oxidative
stress, but nevertheless does not have a significant
effect on the amount of salivary flow.
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