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ABSTRACT
Article Info: ¢ [I9TEEETE This study aims to meta-analyze the studies on the effects of regular physical activity on brain-
Received: 24 Oct 2022 derived neurotrophic factor (BDNF) and interleukin-17 (IL-17) in patients with multiple sclerosis (MS).
Accepted: 23 Nov 2022 © [VIETEEE In this study, a search was conducted for the related articles in Scopus, ScienceDirect, PubMed,
Available Online: 01 Apr 2023 and Web of Science, SID, Maglran, and IranDoc databases. Articles published until April 2021 were
© searched using the keywords multiple sclerosis, MS, exercise, physical activity, inflammatory and anti-in-
flammatory factors, and cytokines. For accuracy in selecting and evaluating the methodological quality of
the studies, the physiotherapy evidence database (PEDro) scale was used. Comprehensive meta-analysis
software was used for meta-analysis.
ST Of 408 found articles, 9 were finally selected based on the inclusion and exclusion criteria (six
: studies for BDNF and three studies for IL-17) for the meta-analysis. The meta-analysis results showed that
Key words: regular physical activity did not increase the difference between the control and experimental groups in
Physical activity, : thelevels of BDNF and IL-17. These exercises could not cause significant changes in people with MS.
Cytokines, Interleu- [TTIELRT] Although regular physical activity alone cannot affect cytokine levels in MS patients, it can be
kin-17, Brain-derived :  used as a complementary treatment along drug therapy in these patients, because it not only does not
neurotrophic factor, increase the inflammation or severity of the disease, but also can help these patients reduce the risk of
Multiple sclerosis © secondary disorders.
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Extended Abstract

ne of the progressive chronic neurological

diseases with high prevalence is multiple

sclerosis (MS). Although the pathological

cause of MS is still unknown, it is probably

a multifactorial disease caused by the
interaction of heredity and several environmental
factors. The clinical courses of MS follow four distinct
patterns: Relapsing-remitting, primary progressive,
secondary progressive, and progressive-relapsing (very
rare). The relapsing-remitting type accounts for about
65-89% of MS cases. The level of disability in people
with MS is usually assessed by the expanded disability
status scale (EDSS) and is graded according to the level
of neurological damage from 0 (normal brain function)
to 10 (death due to MS).

The balance of cytokines especially brain-derived
neurotrophic factor (BDNF) and interleukin-17 (IL-17), is
related to MS disease and undergoes changes in such a
way that the inflammatory/anti-inflammatory balance
of the body leads to an increase in inflammation.
Many interventions, including regular physical activity,
have been proposed to control the course of MS. This
study aims to conduct a meta-analysis of studies on the
effectiveness of regular physical activity on BDNF and
IL-17 levels in MS patients.

Articles were searched in international databases
including Scopus, ScienceDirect, PubMed and Web of
Science and national databases including SID, Magiran
and IranDoc for studies published until April 2021 using
the keywords multiple sclerosis, MS, exercise, physical
activity, inflammatory and anti-inflammatory factors,
training, and cytokines. All found articles were entered
into the EndNote software and duplicate articles were
removed. After removing duplicates, all titles and
abstracts were examined to find articles related to the
research goal. The studies that were conducted only
on MS patients (regardless of gender and age of the
patients), examined the effect of regular physical activity
in MS patients, evaluated IL-17 and BDNF factors,
published in English or Persian, and had available full
texts were included. The exclusion criterion was the
use of other methods and interventions (medicine or
supplementation during the training period). Initial
search yielded 1353 articles. After removing duplicates,
408 articles were screened based on the title and

abstract, and 138 studies remained. Based on the
entry and exit criteria, 30 complete articles were finally
selected. Data collection, analysis and interpretation of
findings were based on the PRISMA technique. Results
related to IL-17 and BDNF in studies were extracted.
The MeantSD of the scores for the samples were
also recorded and the significance of the difference
between the means was investigated. For the accuracy
in selecting and refining the quality assessment of
the studies, the Physiotherapy Evidence Database
(PEDro) was used. Comprehensive meta-analysis (CMA)
software, version 3 was used for meta-analysis.

After following the procedures for meta-analysis
studies, 9 articles out of 30 articles (6 articles for BDNF
and 3 studies for IL-17) were subjected to quantitative
analysis. Of the three studies that investigated the
effect of regular physical activity on IL-17, one study
reported a decrease, one study reported no change,
and one study reported an increase in IL-17 level
at baseline. The meta-analysis results showed that
regular physical activity did not significantly increase
the difference between the control and experimental
groups in IL-17 (1>=11.171%, P=0.324). Of the six studies
that investigated the effect of regular physical activity
on BDNF, two studies reported an increase and four
studies reported a decrease in BDNF level at baseline.
The meta-analysis results of these studies showed that
there was no significant difference in the mean BDNF
level between the experimental and control groups in
these studies (1=0.00%, P=0.466). As a result, the meta-
analysis results showed that regular physical activity
could not cause significant changes in people with MS.

The results of this meta-analysis study showed
that inflammatory responses in MS patients are
probably not significantly reduced by regular physical
activity. Regular physical activity can be used as a
complementary treatment to regulate the behavior
of the immune system in MS patients. The effect of
regular physical activity in these patients is not only
determined by the basic changes in the serum or
plasma levels of cytokines; despite of non-significant
change in the levels of cytokines, the disability status
and clinical results of patients can be improved. No
studies have been found that report a negative effect
of exercise or that regular physical activity leads to
increased inflammation or disease severity. To better
understand and quantify the role of regular physical
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activity on some inflammatory and anti-inflammatory
factors in MS patients, methodological weaknesses (e.g.
small samples size, using only women as samples, non-
uniformity of sampling time, heterogeneity of the study
population, incompatibility of the intensity and type of
exercises with the patient’s disability level, and using
inappropriate kits in terms of accuracy and sensitivity)
should be solved and studies with larger sample size
and longer duration are needed.
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Study name Statiutics for each study Std diff in means and 95% CIT
Std diff ~ Standard Lower Upper
inmeans  emor  Vaane fymy Ljmgp Zvalwr pvehur
schulz 1 2004 -0432 0405 0.184 -1228 0.382 -1.067 0288
schulz 2 2004 -0.193 0411 0.169 -0.998 0612 -0471 0638
wens 2016 0334 0460 0212  -1269 0236 0724 0469
Zimmer 2018 -0328 0267 0.071 -0.851 0.195 -0228 0219
Kkademshrin 2018 -0.666 0419 0.176 -0.488 0.156 -0.588 0112
Abbaspoor 2020 0347 0451 0203 -1536 0231 0771 0441
-0215 0.155 0.024 0519 0.090 -0.380 0.167
-1.00 -0.50 -0.00 0.50 1.00
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Meta Analysis
oo 5l Frie B9 4395 59uS18 dine 0 Slalllae Cuilil Jlge5 .Y 4 guad
Model Effect size and 95% confidence interval Test of null2-Tail) Heterogeneity T au-squared
Number Point Standard Lower Upper Tan Squared
Model Studi . emor | Variance Timit Limit Z-valor  p-valur Qvalue dFQ) P-value |-squared squared  Eiror Vanance  Tau
Fixed 6-0215 0155 0024 0519 0090  -1380 0167 4602 5 0466 0000 0000 0096 0009 0000
Random 6-0215 0155 0024 0519 0090  -1380 0167
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Study name Statiutics for each study Std diff in means and 95% CI
Std diffin ~ Standard Lower Upper
means error Variance it Limit Z~valwr  p-valur
berkowin 2019 0527 0434 0189 0324 0378 1214 0225
Shahidi Rad 2018 0383 0430 0185  -1227 0460 -0.891 0373
Rahimi 2018 0023 0385 0148 0778 0732 0060 0952
0033 0239 0057  -0437 0502 -0.136 0892
-1.00 -0.50 -0.00 0.50 1.00
Favours A Favours B
Meta Analysis
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Fixed 3 0033 0239 0.057 -0437 0502 0.136 0892 2252 2 0324 11171 0022 0.195 0038 0.148
Random 3 0033 0254 0.056 D483 0332 0132 0895
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