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Introduction: Infection in infancy increases the level of anxiety. This study aimed
to investigate the effect of a course of swimming exercises (Ex) and minocycline
(Min) medication after childhood infection on the levels of anxiety and
malondialdehyde (MDA) in the hippocampus and prefrontal cortex of NMRI mice.

Methods: To induce infection, on the third and fifth days after birth, the mice
received lipopolysaccharide (LPS) for 15 days. Mice were divided into five
Control, LPS, LPS + Min, LPS + Ex, and LPS + Ex + Min groups. The duration of
the course was four weeks and the dose of minocycline was 20 mg/kg. The Open
Field Test was used to measure anxiety levels. One-way ANOVA with Tukey's post
hoc tests was used at a significance level of 0.05.

Results: Results: MDA levels in the LPS group in both the hippocampus and
prefrontal sections have the highest amount compared with the Control group (P<
0.05). The percentage of hippocampal MDA changes in the LPS+Min+EX group
decreased by 14% compared with the control group, and the prefrontal MDA of the
LPS+Min+EX group increased by 20% compared with the control group. The
elapsed time and the number of entries in the Open Field test increased in the
LPS+Min+Ex group compared with other groups and decreased in the LPS group
(P<0.05).

Conclusion: The results showed that swimming exercise and minocycline
medication can change the effects of anxiety caused by childhood infection through
changes in MDA.
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Extended Abstract

Introduction

Epidemiological studies have shown that maternal
infection/immune system activation during pregnancy is a
major risk factor for developing mental disorders such as
schizophrenia, autism, depression, and anxiety in children at
older ages. Although there are a large number of published
studies that have shown a link between anxiety, and oxidative
stress indices (eg, malondialdehyde). MDA is one of the
proper factors and indicators to check the amount of cell
membrane damage and oxidative stress. The production of
reactive oxygen species in muscles increases during exercise
training. So, most of the destructive effect of free radicals is

on the cell membrane of internal organs. On the other hand,
anxiety is one of the most common neuropsychological
disorders that can lead to a decrease in the quality of life and
affect cognitive performance in humans. Minocycline is also
an antibiotic that belongs to the tetracycline family and is
used in the treatment of bacterial infections. Through the
searches, it was found that no study has investigated the
effect of swimming exercise with minocycline on childhood
infection generally, this study aimed to investigate the effect
of a course of swimming exercises and minocycline
medication after childhood infection on the levels of anxiety
and malondialdehyde in the hippocampus and prefrontal
cortex of NMRI mice.

Methods

To induce infection, on the third and fifth days after birth, the
mice received lipopolysaccharide (LPS) for 15 days. Mice
were divided into five Control, LPS, LPS + Min, LPS + EX,
and LPS + Ex + Min groups. The duration of the course was
four weeks and the dose of minocycline was 20 mg/kg. The
Open Field Test was used to measure anxiety levels. One-
way ANOVA with Tukey's post hoc tests was used at a
significance level of 0.05.

Results

According to the results of one-way ANOVA, there is a
significant difference between the mean time elapsed by mice
in the Open Field test in all the five studied groups (F=5.658,
P=0.001). The results of Tukey's posthoc test for the score of
the elapsed time of the mice showed significant differences
between the Control group and the LPS (p=0.001), LPS+Min
(p=0.001), and LPS+Ex (p=0.001) groups, between LPS and
LPS+Ex+Min (P=0.002) groups, and between LPS+Ex and
LPS+Ex+Min (P=0.012) groups. However, no significant
difference was observed regarding other comparisons. Also,
the results of the one-way ANOVA test showed a significant
difference between the mean number of entries of mice in the
central part of the open field test in the five studied groups
(F=12.450, P=0.001); the results of Tukey's post hoc test
regarding the number of entries in the Open Field test showed
significant differences between the Control group and the
LPS (p=0.003), LPS+Min (p=0.006) groups, and between the
LPS and the LPS+Ex+Min (p=0.039) groups. The results of

the one-way ANOVA test showed a significant difference
between the mean MDA in the hippocampus of mice in the
five studied groups (F=3.099, P=0.025); Also, the results of
the one-way ANOVA test showed a significant difference
between the mean MDA in the prefrontal cortex of mice in
the five studied groups (F=8.643, P=0.001).

Conclusion

The results of the present study showed that exercise has anti-
inflammatory effects in the hippocampus after childhood
infection of NMRI mice. Probably, the use of swimming
exercises with the intensity and duration conducted in this
study protocol can lead to the reduction of MDA and
improvement of the anxiety levels caused by the infectious
disease. Exercise affects the oxidative function of cells and
cells” membrane structure by increasing hormones such as
epinephrine, norepinephrine, and macrophage activity, and
leads to an increase in oxidative stress and lipid peroxidation.
In addition, swimming exercise and minocycline can reduce
the effects of anxiety caused by childhood infections.
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1. Hypothalamic-Pituitary-Adrenal (HPA)
2, Malondialdehyde (MDA)
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1. Malondialdehyde
2, Glutathione disulfide (GSSG)
3, mitogen-activated protein kinase (MAPK)



£ e o J“J‘JJIL;‘J d}j[oct.é..uj "’/J“b‘éle‘h“')"wf"}'rdljﬁ" &J}.ﬂ‘.‘:)/w Q,_.Kg[.u}“:..o‘;j)/dj Ls &L‘g)“fajjo t_fg),j[f

&S o dgdune |y mas Oledl g b S gt (5bodlil dous )3 5 03,8 S el dtun 4 UinSed-0 Jisl )l cwl MAPK
S = 3L 5SS € S g A2 5ldsins MMPS) Giliseo (slaes 3l Hloe Jolbis (pdSolugine Sledlis ol sl
$9) rins e S3b Cal (LuSgaS 5 Jolo ©plee el 25 Dl e ol (Sl giams) o e 5 (jliter S0
PH 15 ol)gt cplplo ol oad et o sablre lolasl 4y SaS gl W99 (S9y (> 9 g 15395] dacumg yiul
Lo clanlie cpl 3525 b g on Joli ) SudliSr (slopoe o0l 31 (S L Vil JUS5Sen slasho 2 ulSelgins
PH (s5lsnsbsly 2 sho Jiorsss Gl S o JUlS5 oo oo Jsbo sl aled ol ] 5 alogse (Bl Lo olipas

(YA) A

iz 53 55T o] 4 48 cmd 38l |y 3anS] Jleb sladisS 1g5 Sl e MDD i o b5 (so30te (sl )35
Sl slodie 3 1y b cpl LS jsbay (Sopmdlic slagyls b oy g 390 e g3l mail )0 ;)0 jie &b
ebiee g ydcsy 3 35 ManS] ol 5 )l Aible L camo ol a5 g2 45 sl 0 o3l U5 S o yogSins
Gl NAC 5 coligen (JWg 8o p 3 (ol bawgs Jo5)S ngn 9 MDA gaw o sl (lis (18 345 ol jogde
o Capog e 3 agliste yobody (F4) 392 s (Sla)lislo (S50 )3yl (3)5 ogSae 4 B GlSlogins g5 (> nl bl
oogSan 1y Sy ol gy 53 elSoligina b loy Lol cutly dg2g anlS g 5 J5g,06 32 3 Sl |ypglen Collsd ol
5 2 (8 (s omlinSTy > )b 32y JUS9See ladsle 5 aCuugige daddgis 0 lanSTyshe w28
e g W oS lpske ROS pogdle (F8) 48 (o0 RV 1) 20,18 97 )fg)dem Sy 1T 9)I8 gl JuSis
oS g 390 53 onl pogdle > (I Cuelgen Fi9)9 (B om g ras il 0 &5 2930 bl
S padygacdh o e (Stamsed sl basye sl )3 (53,81 L MPO 5V olaws o wilosls (Lt wlados ¢ oledl i
a5l i Adgi a8 Wlodly L e jimg gy o sdalive yluil j3 ) )Se (S0l g MPO 308057 )5 ygegy desli )0 3 y0ie 05528 e
ghaw Gl b (riomen (S3yudl 2gd 0 prie (e Cuew @ 5 2] g gelanST cloaild 4 ey Sl slaaisS
ORIl ple Cungyme g (yeje Cinid o ptl (Sl JSTgy 53 o4 b (LS pole Budod (@Bly ) sl olpen Sy i g Sk S
e ol ol cpl elin 5 ol 5 olSologine «opoliS b oloyd wcusls d9mg NAC 5 cuolSgun jo i/ s cdale
5 bl gld Galejl )3 (o0 il s oo il 450 LS rimen Sl Sliios )3 gSxe a0 (sla kSl
(53] 95 s Lyoyil 5 llge NAC g JInSae] coeolS g 5 oyl s (lyioma il

1 2hdlis st NMRI S5 sla e 53 (S355 olygd Cgis | s L (5559 pll 48 oy (Ui pbls Buiss guls
dorde s MDA il &y Wlgis oy ) pbls 30 Sde 5 o b Ll iy yod JSGgp 51 05lie] Ylain] ol 423l ool gpn
5 Basgliogp (nydahy ol opmer lapgerse (RlBl Bk Sl Ghiyg w9 e ilew | (U Cllasl gslaw
OgeobienSly g (piolaST jlid (hal38l cage g canl IS ST ol (slie pleidlo g ool (toluST o Slos by STe ol
b 5355 oy cogie jl (U sl I (86 5)lse Nlge (lSlugine so)ls 9 L (5509 ol jogde 29500 (s
L &S ail (5965 lygo Cogre 3 1550 slrais 51 (S Wl 0 SOD g MDA @il s ais 00ld ylis 3aims opl jd e ials
D9y Slgie (913 b g S 5) gy cnl 298 (5395 ohgd Cogis 3 palaST W9y pu Cage (uyed Adlie g gl lows
A8l (pisu il g S5

1, 5-lipoxygenase

2, hypochlorous acid (HOCI)
3, hydrogen peroxide (H202)
4. Myeloperoxidase (MPO)
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