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Extended Abstract

Background and Aim: Aging is a progressive, dynamic, and unavoidable al ess that can lead to cognitive

decline, memory impairment, and overall decline in brain function. pus, a key and vital structure in the

mammalian brain responsible for information processing, leagai nsolidation of short-term and long-term memory,

is highly sensitive and vulnerable to damage caused by a degenerative processes. Numerous scientific evidence
shows that aging is associated with the establishment of a afic low-grade inflammatory state, a progressive increase in
oxidative stress, and widespread activation of neuronal apopto programmed cell death) pathways in the brain. Today,
high-intensity interval training (HIIT) is considered a_non-pharmacological, cost-effective, and highly effective strategy to

combat the negative effects of aging on the ne em. Therefore, the present study aimed to accurately investigate

the molecular effect of a six-week HIIT #&inin the expression levels of inducible nitric oxide synthase (iNOS),

Cyclooxygenase-2 (COX-2), and Caspase oteing”in the hippocampal tissue of aged Wistar rats to determine whether

this training model can modulate the inflammati poptosis axis.

Materials and Methods: The pri t study was an experimental and laboratory-based research utilizing a post-test design
with a control group, and a i irements were fully approved. The statistical sample consisted of 30 male Wistar
rats, which were rando into 3 equal groups (n=10 per group) including young-control group (10 weeks old, mean
althy baseline, aged-control group, and aged-training group (both aged groups were 22

weight 190 g) serving as
months old, mean weight, 480 g). All animals were housed in standard laboratory environmental conditions (controlled
temperature 2 50% humidity, and a standard 12:12 hour light-dark cycle) with completely free ad libitum access to

wat i d standard rat chow. To implement the exercise intervention, the rats were first familiarized with the

moéto tre ilf, and then an incremental exercise test to exhaustion was performed to determine the peak running
velocity. IIT protocol for the aged-training group was executed on a specialized rodent treadmill for 6 consecutive
weeks with/a frequency of 5 sessions per week. In the first week, training initiated at an intensity of 80% of maximal velocity,

consisting of 5 high-intensity intervals lasting 2 minutes each, and with gradual progression of overload factors, it reached
an intensity of 100% of maximal velocity consisting of 12 high-intensity intervals lasting 2 minutes each by the sixth week.
Between each high-intensity exercise bout, a 1-minute active recovery at a low speed (10 m/min) was provided for relative
recovery. Exactly 48 hours after the final training session and following a brief fasting period, the rats were anesthetized via
intraperitoneal injection of a specified dose of Ketamine and Xylazine. The hippocampal tissue was rapidly and carefully
surgically extracted, placed in microtubes, and immediately frozen at -70 °C. To quantify the concentration and expression
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levels of the target proteins, the specialized western blot technique was utilized. Statistical analysis of the data was performed

using One-way analysis of variance (ANOVA) and Tukey's post-hoc test at a statistical significance level of p<0.05.

Findings:

Table 1. Description (MeantSD) and comparison of relative protein expression between groups.

Aged Young 1.001£0.06

Aged Control 4.131+0.14 121.501 0.001*
Aged Training 3.16+0.17

Aged Young 1.00+0.07

Aged Control 3.31%0.23 142.211 0.001*
Aged Training 3.16+0.17

Aged Young 1.00+0.04

Aged Control 58.1%0.09 105.241 0.001*
Aged Training 2.41+0.21

*indicator of significant diffe

t\'lveWps at p<0.05.

The results of the one-way ANOVA test indicated a statisticalisignificant difference between the groups in the expression
levels of INOS (p=0.001), COX-2 (p=0.001), and caspase-3 (p=

protein in the hippocampal tissue of the aged con

1) (Table 1). The relative expression level of the INOS
roup showed a significant increase compared to the young control

group (p=0.001), indicating severe oxidative stri lel, the expression of the pro-inflammatory protein COX-2 also

significantly increased in inactive aged mice,com o0 young mice (p=0.001), demonstrating the presence of a highly
inflammatory environment in the hippocamp onsequently, the level of caspase-3 protein, as the final indicator of the
apoptotic process, was significantly elevated in aged control group compared to the young group (p=0.001).

However, applying a 6-week HIIT, ntion was effective in reversing these destructive molecular trends in aged mice.
The relative expression of the iN protéin in the aged exercise group experienced a significant decrease compared to the
aged control group (p=0.014.

protein in the exercise

re , the regular exercise intervention led to a significant reduction in the level of COX-2
ared to the inactive aged group (p=0.006), confirming the suppression of the chronic
inflammation cycle ifhthe Braif. Finally, by controlling and reducing these upstream factors, the expression of the final
apoptosis protein, -3, also showed a significant decrease in the aged exercise group compared to the aged control

group (p=0.01)."The titative band density findings from the western blot images were completely consistent with these

Conclusi he final findings of this experimental study showed that aging, by establishing a chronic systemic inflammatory
state and ihtensifying oxidative stress, leads to increased expression of INOS and COX-2 proteins and subsequent activation
of the apoptotic factor Caspase-3 in the hippocampus. However, 6-week of HIIT training was able to inhibit and stop this
neuronal destructive process. It seems that HIIT significantly inhibited programmed cell death in the hippocampus by
suppressing inflammatory factors and stopping the oxidative stress cycle. This training model, by modulating the
inflammation-apoptosis axis, is a neuroprotective strategy to combat aging-induced neurodegeneration. Researchers can
further investigate this. However, it is recommended that future studies investigate different doses of exercise, longer follow-

up periods, and measure behavioral and memory performance indicators, in addition to molecular markers, to gain a more
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comprehensive understanding of the protective mechanisms of this exercise model and to evaluate its clinical utility in

different elderly populations.

Keywords: High-intensity interval training, Inducible nitric oxide synthase, Cyclooxygenase-2, Caspase-3, Hippocampal
tissue.
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