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Extended Abstract

Background and Purpose

Inflammation is present in all stages of multiple sclerosis (MS) due to the activation of the innate
and acquired immune systems. Considering the anti-inflammatory role of miR-146a, miR-21, and
TLR-2, these variables seem to play an important role in MS. MiR-146a may be effective in
remyelination. Overexpression of miR-21 is a characteristic feature of patients with MS. The
expression of TLR-2 in oligodendrocytes is increased in MS, which results in the suppression of
the remyelination. In summary, miR-146a, miR-21, and TLR-2 are involved in anti-inflammatory
processes, remyelination, and regulation of autoimmune responses that may be affected by
exercise training. Therefore, this study aimed to investigate the effect of eight weeks of combined
training on the expression of miR-146a, miR-21, and TLR-2 in women with relapsing-remitting
multiple sclerosis (RRMS), which is the most common phenotype of MS.

Materials and Methods

Twenty-three women (20-40 years) with RRMS were randomly divided into an exercise group
(N=12) and a control group (N=12). One person from the control group withdrew for personal
reasons, and thus 23 patients remained for the final analysis. The sample size was calculated based
on the results of a related study and using G*Power software (version 3.1.9.2). The main inclusion
criteria were: 1) confirmation of RRMS, 2) EDSS 1 to 4, 3) no corticosteroid treatment in the last
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three months, 4) ability to participate in exercise, 5) no participation in exercise training in the
last six months, and 6) age range of 20 to 40 years. The main exclusion criteria were: 1)
exacerbation of MS and 2) the necessity of corticosteroid treatment during the study period. All
participants gave their informed consent before entering the study. They were informed about the
benefits and risks of the research before signing the consent form. This study was conducted
according to the Helsinki Declaration. Exercise group subjects participated in a supervised
combined training for eight weeks, including three sessions of aerobic exercise and one session
of resistance exercise, but the control group did no exercise during the study period. The aerobic
part of the training protocol included walking or slow running, which was performed with an
intensity of 40% (1st week) to 70% (8th week) of the maximum heart rate (HRmax). The
resistance part of the training protocol included knee flexion and extension, which was done with
an intensity of 50% (1st week) to 70% (8th week) of a one-repetition maximum using the exercise
machine. The blood expression of miR-146a, miR-21, and TLR-2 were measured before and after
eight weeks of combined training using the RT-PCR technique. The data were analyzed with a
two-way analysis of variance with repeated measures [group (control group and exercise group)
x time (before and after eight weeks)] and Bonferroni's post hoc test at a significance level of less
than 0.05.

Results

The subject's general characteristics, miR-146a, miR-21, TLR-2, and EDSS in the exercise group
and control were compared in the baseline (pre-test stage) using the independent t-test, and there
was no significant difference between the exercise and control groups (p>0.05). Body weight in
the exercise group (from 62.21+9.15 to 61.28+9.07 kg) decreased significantly (P=0.005), and in
the control group (from 66.07+£8.69 to 67.09+9.25 kg) increased significantly (P=0.001) and the
difference between groups was significant (P=0.001). After eight weeks of combined training,
there was no significant difference in BMI between the exercise and control groups (P=0.215).
EDSS in the exercise group decreased (p=0.023) significantly (from 2.25+1.22 to 1.83+1.09), but
there was no significant change in the control group (p=0.414), also a significant difference was
observed between the exercise and control groups (p=0.015). After eight weeks of combined
training, the relative expression level of miR-146a in the control group (p=0.001) and exercise
group (p=0.001) had a significant decrease compared to the baseline value (from 10.01+0.86 to
2.60+0.54 in the control group and from 9.22+1.45 to 6.97+0.85 in the exercise group), but the
reduce in the exercise group (24.40%) was significantly (p=0.001) less than the control group
(74.26%). The relative expression level of miR-21 in the control group (p=0.001) and exercise
group (p=0.001) had a significant increase compared to the baseline value after eight weeks of
combined training (from 4.46+0.76 to 10.22+1.07 in the control group and from 4.93+£0.58 to
6.21+0.98 in the exercise group), but the increasing in the exercise group (25.96%) significantly
(p=0.001) was lower than the control group (129.15%). After eight weeks of combined training,
the relative expression level of TLR-2 in the control group (p=0.001) and exercise group
(p=0.001) increased significantly compared to the baseline value (from 3.75+0.56 to 9.82+1.36
in the control group and from 3.32+0.73 to 5.09+£1.61 in the exercise group) and the increase in
the exercise group (53.31%), significantly (p=0.001) was lower than the control group (161.87%).

Conclusion

In summary, it seems that the lower decrease in the relative expression of miR-146a and less
increase in the relative expression of miR-21 and TLR-2 after eight weeks of combined training
may play an effective role in the improvement of RRMS by promoting anti-inflammatory
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processes, remyelination, and regulation of autoimmune responses. Also, combined training can
improve subjects' physical abilities, improve the MS disease, and reduce the possibility of its
recurrence, and can be used as a complementary treatment strategy to reduce inflammation in
RRMS patients with mild to moderate disability.
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Article Message

Combined training can have an effective and positive role in controlling inflammation,
remyelination, and regulating autoimmune responses in relapsing-remitting multiple sclerosis due
to the favorable effect on the expression of miR-146a, miR-21, and TLR-2.
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RB s3p SYBR ity Sce VIO iges ,2 (sl ol alwl (o8 6,1,55 5 (Sufodom a5 du ;o o iulej] acn
reverse s forward !, o 5ipmol V.« (0! (o leiol &, oyl o8 < ;) Green Master Mix (2X)
slr ezaly 5o 28l Gl 2y See YO U aled o AH20 (0,8 aBlol b s 5 (V Jgoz) s @il
1S5 A 5o 358 bslons 5l s Sen YO gl po (sl b oolil SLSTs g T 51,0 0550 a7 4 (s,
G5 3L 5l U ¢ a5 0 e (Applied Biosystems, USA) RT-PCR s ) Lo +/) slo wguig,Seo
4 RT-PCR Lul,b a5 gt sl (5 ol sasee <YL LCorbett) Rotor-Gene 6000 RT-PCR ol&iws o
ab Ve Soe ay ol 5 il ax 50 A0 U FO (Els £4,0) ando Ve Do a4 o 5 ole 4> 50 A0 g p) 2D
Al Ve S a0l ,5 cile ax 0 VY g (ST ) Kdsl) asl V0 glp o5 sole am 0 o o((ygumly5360)

144 G)Lb.«:a Y 0399 ¢ \f.f )&b ‘@b})’ ‘5)919:).03


https://blast.ncbi.nlm.nih.gov/Blast.cgi

oo 9 535 olwdacl fA
Sl Ct 5,5 L) 4 4 asloeo MIRNA 5 by sy o 5 4 (MIR-UB, GAPDH) _Ls1s S 51 ool
IRV 4

o)‘d.x‘ Ll. Aﬁj.b 9o wuLx)‘j gJ_..IJU )‘ ool J...l?u 6‘).' 9 5.1145—5)..4[_...) uj.n)—‘ )l Lo ool ué}v JLA)J u...».u lef
6&00‘0 :L......vL{Lo A eolal [(w u_..“.:e)\ A g g)-ﬁj) OL°) X (Q")""" 05;5 J)....S 05;) 05;] ))ia L5L°L5f5
gJ.o.l.?u w;)l)ﬁ ) Syge SIRIN )‘ ).7“,5 d)‘ol.u.a C_la_..u)o osls 9 ..\.nb)f ‘nlDu‘ J.a.._..wct QB.A)T L| 44[4 o
A bl Vo e s 08T 1580 0 S L e Jloged paa 5 9 YO (645uud SPSS 1530 6 5 L eosls

Sl 5 B il (mog—a w1 ole; o)l Wl Culs; alez il (IS uslse (rgly ol o
Gz s 5 Ulse 51 asl cglsy sl j L il i, wdlel | 0s5 ailalsT eyl aslllas 4y 55,9 51 L3
42 0l 4 IR.SSRC.REC.1398.071 a5 L 5 ats alowl _Sipls asbpolol sabs 3 dnlllae oyl iy allas
JS 55 50 5 IRCT20191006045004N1 a5 L 525 5 sl oy ojg psle oSyl Limgss !

el 00 e ! sl slay oo

P ™)
(0305 G Al o) w0l > 0 o Soge;l coges sl 559 s EDSS TLR-2 miR-21 miR-146a sleosls

sanlic J,US 5 (yed 09,5 50 G (6 lolime gl e a5 (F Jgoz) ad aslie Jiias T ygasl 5l oslazal L
P>/ 0) 0o K

sob aa (5 sLS PVIVAEA/-Y au PYIVVER/ND 5D 003 09,5 ;10 (3da ()9 ceamS 55 (o pod d4ld St 3l
Oli8l g loline jobo au (p,55lS Y/ ALV 4 PP/ YEAFQ 1) J 208 09,8 j0 9 P=-/-+0) seals (g lolise
aid oaalie bog,S o BMI jo (g loline glis (P=+/+ V) 09y jlolins (29,5 s Sglis 55 9 (P=2/+ 0 V) cdly
Ll OVAYEN -4 aw YIVOEVYY D) cdly rals (P=+/- YY) 5 olize job au oy jad 09,5 5o EDSS .(P=-/Y\d)
P=+1-10) 555 Jolize b 05,5 cyar Sosli5 55 5 (P=+FVF) Cublas (g loline youis J 23S 09,5 o

Gy 05,5 9 P=re o)) JyuS 09,8 o MIR-1462 (oo ol gl ¢S 5 (2 yed 4200 Cin 5l g

g JyS 09,8 50 YIF-2oI0F ag Ve /s VEIAS 5 el (oyloline Lol agly Jloio ds G (P=+/++ V)

P=r1++ 1) s oline yob 4 CLYFIE-) iy yed 09,5 55 (IS lime Lol o5 09,5 5 FIAVE-JAD 4 AV EYY/ED

() JSb) 391 (IVEIYS) S 09,8 5l j2aS
Wi il e Al ke &y Cumd (D=2 0 1) ayed 09,8 5 (D=0 V) JpS 05,8 s MIR-2L s oLy
a FIATE DA 5| s S o058 53 Ve ITYEVY ey SIRPE VS 5 o35 (g loline Gials3l oS 5 ooty

FY oylods AV 0590 VFF ol ¢ 2959 59092 38



4 ~TLR-2 g MiR-21 MIR-1468 ()l 33 oS 57 (s po5 4k ol Sl

UrmS 05,5 5| a8 (P=+1+ V) 5 loline ysb ar (LYBIAF) 3y 05,5 45 ial33l Lol (s yod 09,5 4o F1+2Y1/AA

() JSs) 05 (VYL 0)

09031 iy al> po 55 b F3g05T Gla T 519 dmslio =¥ Jgur
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Data are presented as mean + SD; BMI: body mass index.
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