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In this quasi-experimental study, 30 older men aged 60—74 years were selected
and randomly assigned to either an aerobic-exercise group or a control group.
The aerobic-exercise group trained for eight weeks, three sessions per week, at
an intensity of 50-75% of heart-rate reserve, following the principle of
progressive overload. The control group did not participate in an exercise
program. Blood samples were collected from both groups at the same time
points, 48 hours before and 48 hours after the training period. Plasma COX-2
levels were measured using the enzyme-linked immunosorbent assay (ELISA).
Analysis of covariance (ANCOVA) was used to compare the groups. Data were
analyzed using SPSS version 23 at a significance level of p < 0.05.

Results:
Eight weeks of aecrobic exercise significantly reduced plasma COX-2 levels in
inactive older men (p = 0.001).

Conclusion:

The findings suggest that older adults may benefit from incorporating aerobic
exercise into their daily routines to reduce inflammation and potentially manage
inflammation-related conditions associated with aging.
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Extended Abstract

Introduction:

According to the World Health Organization's classification, individuals aged 60-74 years are
considered to be in the older-adult age group. Aging is characterized by natural, progressive,
spontaneous, and irreversible physiological changes that can substantially reduce physical and
mental capacities. It is a complex and universal process associated with chronic systemic
inflammation, cellular senescence, immune-system aging, organ dysfunction, and age-related
disease. COX-2 is a key enzyme involved in the conversion of arachidonic acid into
prostaglandins. It is normally produced in response to inflammation and is upregulated at sites of
tissue injury or inflammation. When tissue is damaged, COX-2 is activated and begins producing
prostanoids. Recent studies have suggested that COX-2 may have detrimental effects on neuronal
cells and may play a role in the pathophysiology of age-related neurological diseases such as
multiple sclerosis, Alzheimer's disease, and Parkinson's disease. Previous research has shown that
regular exercise, particularly moderate-intensity exercise, may reduce inflammation by increasing
endogenous antioxidant defenses. Despite the large body of research on exercise and inflammatory
markers, the effects of exercise on COX-2 levels in older adults have not been adequately
investigated. Therefore, this study examined the effects of eight weeks of aerobic exercise on
plasma COX-2 levels in inactive older men.

Methodology:

This semiexperimental, applied study examined the effects of eight weeks of aerobic exercise on
plasma COX-2 levels in inactive older men. The target population consisted of inactive men aged
60—74 years living in Ahvaz. Thirty participants were selected through convenience sampling after
screening and were then assigned to an exercise group or a control group using simple random
sampling. The aerobic-exercise program was performed three times per week for eight weeks at
an intensity of 50-75% of heart-rate reserve. Blood samples were collected by a laboratory
technician 48 hours before the first exercise session and 48 hours after the final exercise session.
The samples were centrifuged at 3,000 rpm for 10 minutes, after which the plasma was separated.
The plasma was transferred into 1-mL microtubes, stored at —80°C, and transported to the
laboratory for analysis. Plasma COX-2 levels were measured using a human ELISA kit from
CUSABIO with a sensitivity of 0.31 ng/mL. Data were described using means and standard
deviations. A paired t-test was used for within-group comparisons, and ANCOVA was used for
between-group comparisons. The data were analyzed using SPSS version 23 at a significance level
of p <0.05.

Results:

A paired t-test was used to compare pretest and posttest COX-2 levels. A significant difference
was observed between pretest and posttest plasma COX-2 levels in the exercise group (p =0.017),
whereas no significant difference was found in the control group (p =0.251). ANCOVA was also
used to compare the groups. Eight weeks of aerobic training had a significant effect on plasma
COX-2 levels in inactive older men and led to a significant reduction (p = 0.001).

Discussion:

The free-radical theory of aging, which links aging to the accumulation of oxidative damage,
provides one possible explanation for the aging process and the signaling networks activated by
reactive oxygen species. According to this theory, the body's ability to respond to cellular damage
caused by reactive oxygen species decreases with age, resulting in oxidative stress and damage to
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proteins and DNA. In the present study, eight weeks of aerobic exercise significantly reduced
plasma COX-2 levels in inactive older men. Previous research has shown that exercise-induced
changes in arachidonic-acid metabolites depend on exercise intensity. In general, eight weeks of
exercise training may influence cyclooxygenase activity, potentially reducing COX-2 activity
while increasing COX-1 activity. However, the specific effects may vary according to the type and
intensity of exercise, individual characteristics, and the metabolic mechanisms involved. COX-2
expression is normally low in endothelial and smooth-muscle cells but can increase rapidly in
response to inflammation and physical or mitogenic stimuli. The mechanisms underlying the age-
related increase in COX-2 are not fully understood. Nevertheless, regular exercise may reduce
COX-2 activity and thereby decrease inflammation. This effect may be mediated by increased
production of anti-inflammatory substances such as interleukin-10 (IL-10) or reduced production
of pro-inflammatory cytokines such as tumor necrosis factor alpha (TNF-a).
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Table 1: Progression of aerobic training intensity in eight weeks based on percentage of
heart rate reserve (HRR)
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Table 2. Anthropometric and demographic characteristics of subjects in the two groups (mean =+
standard deviation)
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Table 3. Comparison of COX-2 plasma levels in the pre-test of the two groups with independent t-
test (mean = standard deviation)
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