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Abstract

Aim: Alzheimer's disease is one of the most common neurodegenerative dist
characterized by amyloideta accumulation, neuroinflammation, and cognitive decl
Neuroinflammation, mediated by the activation of microglia and the release of
inflammatorycytokines, plays a key role in disease progression. Aerobic exercise, as
pharmacological intervention, can effectively improve brain function by modulating imr
responses and increasing anflammatory cytokines. The aim of the present study toa
investigate the effect of eight weeks of aerobic exercise on serum levels of Inteddlikin
4) and InterleukiriLO (IL-10) and cognitive function in a rat model of Alzheimer's dise
induced by scopolamine. This study is the first to show that aerekeércise car

simultaneously increase two key aimflammatory cytokines, #4 and 1L-10, thereg?
€

restoring immune balance in favor of an danflammatory and neuroprotective environ

in an Alzheimer's disease modelethods: Thirty male Wistar rats were randomly assign
to three groups: healthy control, Alzheimer's, and Alzheimer's with aerobic exercise.
Alzheimer's groups, an Alzheimetlke model for inducing memory and learnir
impairment was created via intraperieal injection of scopolamine (3 mg per kg of
weight) for 14 days. The exercise group trained on a treadmill for eight weeks (five
per week), with weekly gradual increases in both speed and running durAffiam.the
intervention, cognitive function was assessed using the Morris water maze test, anc
levels of IL-4 and 1-:10 were measured by ELISResults: The results showed that aerok
exercise led to a significant increase in the levels €f dnd IL-10 in the trained Alzheimer"
group (p<0.05), and the cognitive function of these animals improved compared toth
trained Alzheimer's group (p<0.00gonclusion: Aerobic exercise, by increasing an
inflammatory cytokines and improving cognitive function, can be used as an effective
pharmacological strategy to reduce neuroinflammation and protect the brain &
Alzheimer'srelated degeneration.
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Effects of Two Intensities of Combined Resistdroerobic Trainingé *2

Extended abstract
Background

Al zhei mer6s disease (AD) is the most prevalent form of
cases worldwide. It is characterized by progressive cognitive decline, memory impairment, and behavioral disturbances,
resulting in subsintial psychological, social, and economic burdens. Neuropathologically, AD is defined by extracellular
amyloidb pl aque accumul ati on, intracellular hyperphosphor)
Recent evidence indicates thaun@nflammation plays a central role in the initiation and progression of AD. Chronic
activation of microglia and astrocytes leads to excessive release-iofflpromatory cytokines such as-iL b , -6, antd
TNF-U, which exacer batsynaptixplastieity, and disruptithe tedsain necontrast, anti
inflammatory cytokines, including interleukif (IL-4) and interleukirlO (IL-10), exert n ive effects by
regulating immune responses andintaining neural homeostasiiven the limitations of p treatments,
aerobic exercise has been proposed as an effectivphasmacological interventi
pathways and improving cognitive function. Therefore, this study aimed to i

scopolaming nduced Al zhei merds di sease.

Methodology

Thirty adult male Wistar rats (8 weeks old, 2500 g) were rang assigned to*three groups: healthy control,

Al zhei mer6s disease group i ng scopol amine (SCO),
(SCO+T). Alzheimetlike cognitive impairmenhwas induced i iof scopolamine (3 mg/kg/day)

for 14 consecutive days, while the comtgooup received nor training program was conducted for

eight weeks, five sessions per week, using a motoriz g session consisted of a wama main

exercise phase, and a catwn, with running speed g increased from 1Mtan&nin and duration from 10 to

30 minutes over the intervention perio8patial learning ry were assessed at the end of the protocol using the
Morris water maze test. Blood samples were

Experimental design

Animals were housed in standard polye
€ ghidity of 53B55%, and adequate ventilation. All rats had free

access to standardblaratory chow and wat througheut the study perioBody weight was recorded at the beginning

and end of the experiment using a digital scale. DU hesfamiliarization period and throughout the intervention, animals

Rats in ini ed to an aerobic exercise program on a motorized treadmill five days per week for
eight . i three phases:

phase (5 minutes at reduced speed).
Exercise jatensity was gradually increased to achieve moderate aerobic workload, ensuring adaptation and
minimizing stress.

Statistical analysis

Data were expressed as mean + standard deviation. Normality of data distribution was confirmed using th&/8kapiro
test. Oneway analysis of variance (ANOVA) was used to examine differences among groups, followed by LSD post hoc
tests for pairwise compigons. Statistical analyses were performed using SPSS software (version 27), and significance
was set at p < 0.05.

Results
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The results revealed significant differences among groups in serdrtellels (F(2,18)=1558.97, p<0.001). Scopolamine
administration significantly reduced 4L levels compared with the control group (p<0.001), whereas aerobic training
significantly incregsed Ik4 concentrations in the SCO+T group compar
(p<0.001) Similarly, IL-10 levels differed significantly among groups (F(2,18)=237.60, p<0.001). Rats in the

Al zhei mer 86s gr oup e x hi0keielstead costrolg(p<D.00L) cnvhberodicexelcisewignificamtiy

elevated 1l:10 levels relatived the SCO group (p<0.05Rehavioral assessments showed significant improvements in
spatial memory performance in the trained Al zhei mer6s
maze were significantly reduced in the SCO+T group compared with the SCO E(2148}=90.68, p<0.001).

Conclusion

The present study demonstrated that eight weeks of aerobic exercise significantly incregSed-4eanchilL10 levels

and improved spatial memory in rats with scopolarine d uc ed Al zhei me ease. The
exercise attenuage neuroinflammation by enhancing amilammatory immune promoting
neuroprotective mechanisms. Consequently, aerobic training may represent a igal approach

for mitigating cognitive decline and neurodegenerative gagee s a s s 0 C Al zhei mer

Article message

Aerobic exercise alone significantly enhances-arithmmatory cytokine i es cognitive performance
inascopolaminée nduced rat model of A robit trasnen@cordributeBy u p
to immune balanceestoration and neuroprotection. Given the - of exercise interventions, these
findings highlight the potential role of regular aerobic activity e strategy for preventing or slowing
Al z h e iralard cdgnitive decline. Riner studies are req erlying molecular mechanisms and to
confirm these effects in human populations.
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