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Seizure ;
—

Proposed mechanisms of

Sleep —
deprivation? -~

Neuroinflammation
&
Neurodegeneration

CRP
IL-1B
IL-6 —==— '
TNFa
HGMB1

Peripheral
Inflasmmation

sleep disruption that contribute
to neuroinflammation and
worsen neurodegeneration in
the epileptic brain

"HMGB1

\ Microglia

Neuron
TLR4 g
Glutamate e
: COX-2
Receptor
E = EP2
miRNAs

Leukocytes

Astrocyte
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Arousal induction Sleep deprivation

V4 T
Psychosocial stressors ﬂ | \
(especially in GGE) /

/' - —)7

Function +
Concentration

Memory \#

Chronic substance abuse

e.g., alcohol, benzodiazepines : ;

g Bie) ' Executive function

Somnological disorders :} Sleep fragmentation I
(e.g., restless legs syndrome,

I -
sleep apnea syndrome) Complaints T Sleep deprivation-
induced seizures in

wakefulness

Depression

Vagus nerve stimulation F\ Daytime fatigue

Reduced performance

Deep brain stimulation
Antiepileptic drugs /

- /
Arousal-induced seizures ‘
in sleep -

Somnological/ epileptological vicious cycle showing potential
triggers of sleepfragmentation (left, red box), the progressively
worsening somnological and epileptological parameters (circle),
and the resulting functional impairments and symptoms.
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Disruption of
sleep related

physiology

Sleep Untreated
Deprivation Sleep Apnea

Increase Disturbed
Seizure Sleep

Frequency

Disruption of Antiseizure Disruption of
REM sleep medications Slow Wave Sleep
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Possible mechanisms of physical exercise in
remodeling beneficially gut microbiota to reduce
seizure susceptibility and epileptogenesis. Altered gut
microbiota is associated with dysregulation of the
immune system and inflammation, which in turn, have
been linked to neurological disorders including
epilepsy. Regular moderate exercise confers benefits to
gut microbiota, which may be to some extent,
responsible for the positive effects of exercise on
brain. It remains to be determined, however, whether
a better interaction between gut-brain and exercise
can reduce seizure susceptibility.

T inflammation
J immune system

giﬁgl

e 09

susceptibility

J inflammation
1 immune system
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Phiysical Exercise |

Positive brain Negative brain
plasticity plasticity

‘Cr Protein expression and activation '}
/_‘r Neurotrophic support ‘
§ CeliDeath <
—< <+ cell survival & >—

¥ Spontaneous Seizures < |
§ Cognitive deficits < »




Physical exercise

l

Epileptic brain

Hippocampi
4 BDNF
" /

Inhibition of the oxidative stress
i Anti-inflammatory mechanisms :
. Reduced number of seizures
. Inhibition of cognitive decline :
Stimulation of dopamine
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excitation

Normal function

inhibition

1.

A

Epileptic brain

xcitation '

inhibition

Summary of possible
mechanisms by which
physical exercise
interferes beneficially to
reduce seizure
susceptibility and
epileptogenesis.
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/'7 EXERCISE PREPARTICIPATION .«1».
} I HEALTH SCREENING RECOMMENDATIONS

Acad
el THE
Points to consider ol o3y e
. Slghal s slisz] g 5
EXERCISE s before starting to
people to CHANGE: exercise or increasing
exercise. : Se = =
IS GREAT FOR - exercise intensity:
Ivl And have made
0 ST starting less Most people € Current activity level
P E D P LE :::; dating— can exercise (=) Signs/symptoms
- sed on our = ‘sz 3 :
SRR AT without visiting of certain diseases
cutcomes. a doctor first. % Pl a " " ity

MEDICAL CLEARANCE | e mey somceioe buoed oo st | MEDICAL EXAM/TEST

PREPARTICIPATION HEALTH SCREENING

Updated for 2015 and beyond

l Does the individual currently exercise regularly? I

Dses s/he have cardovasculas Does whe have cardovascular,
metabolic, or renal disease— o seave —
o signs of symptoms that o signs or symptoms that
/he does? does?
1 1
Does s/he have known but umu-m MNeccs! Iu-dnd&_nn:x
asymptomatic secessary 1o continue Cleacance necessary Light
cardiovascular, metabelic, o . iy (oo
o renad disease? exercise, which may .
33 talerated gradually pregress (as
ﬁlwmfm  vigarous
guidelnes. exercise following ACSM
No wedical clearance Does s/Me have signs or to
- > : e : —°— maederats ar wgorTus exercise. which may pragress
Mnnn'n or renal disease? o
h-.'u-:ug‘-
symptoms medcal A preparticipation screen is a good idea—and can happen right in the gym
m-h:_lr" or anywhere else you might Lke a corp & prog:
12 months. 2 Vi © camphcations & ardovascular S i
mtaue “lq;l:n:v—o:n-“n* ne froes © Covemue in rare
seek medical i an 6 S has or about an
clearance. @ individual’s safery, wo want him or har te coneslt a healtheare provider.

If you're a fitness professional:

The Uablny Issue: g U-er—s:n-blec-m-d:m g m“m:mm
are & replacesnent foc sound
In short, no. ket oy Mo et S . B cloarance before they sart an
ise prog: cma Ly

* ACSM 2022 T e

FIND OUT MORE




Aerobic

Yoga exercise

| Strength

Flexibility

Balance Exercise
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m.tabibi@ut.ac.ir
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