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Background and Aim: Aging is accompanied by low-grade inflammation, impair ne regulation, and a progressive

decline in antioxidant defenses. An imbalance between pro-inflammatory : pflammatory cytokines, particularly

increased interleukin-1 beta (IL-1B) and inadequate interleukin-10 may contribute to age-related

metabolic dysfunction and tissue damage. Reduced superoxide dismute may further increase susceptibility

to oxidative injury. Aquatic exercise provides a relatively sa ent® ducing mechanical loading on the joints while

imposing cardiovascular and muscular demands. A cg terv ndurance swimming protocol may simultaneously

provide intensity-related metabolic stimuli and volum d oxidative adaptations. Capsaicin, the principal pungent
compound in chili peppers, may also exert anti-inflammatog and antioxidant effects. However, evidence regarding the
combined effects of these interventions in age Is remains limited. This study investigated the effects of 10 weeks of

combined interval-endurance swimmin@trai and saicin supplementation, administered separately and together, on
serum IL-1[3, IL-10, and SOD activity in agediats.

Methods and Materials: This ex ental study included 20 aged male Wistar rats, 20—22 months old. The animals were

housed under controlled laborat itions, with ad libitum access to standard pellet food and water. Following one week

of acclimatization, the rat: ly assigned to four groups of five animals each: control (CONT), capsaicin
interval-endurance swimming training (EX), and combined interval-endurance
supplementation (EX+CAPS). Body weights were monitored weekly throughout the
protocol. The ex ion was conducted for 10 weeks, five sessions per week. Each session consisted of two
successive ¢ erval swimming followed by endurance swimming. In the interval component, rats completed four
to sjx setsfof

incre progressively from 4% to 12% of body weight. The endurance component consisted of continuous swimming,

onds of swimming, separated by 45-60 seconds of recovery. External loads attached to the tail

increasingftom 25 minutes in the first week to 45 minutes in the tenth week. The external load used during endurance
swimming in€reased progressively from 0% to 3% of body weight. Capsaicin was administered by oral gavage at a dose of
5" " mg/kg body weight, five days per week for 10 weeks. Supplementation was performed between 11:00 and 12:00 and
before the exercise session in the CAPS and EX+CAPS groups. Forty-eight hours after the final intervention, following a 10-
hour fast, the animals were anesthetized through intraperitoneal administration of ketamine and xylazine. Blood samples

were collected directly from the right ventricle, and serum was separated and stored at -80*c C. Serum IL-1B and IL-10
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concentrations and SOD activity were measured using rat-specific commercial assay kits, according to the manufacturers’

instructions. Data normality and homogeneity of variance were examined using the Shapiro-Wilk and Levene tests,
respectively. Between-group differences were analyzed using one-way analysis of variance followed by Tukey’s post hoc

test. Statistical significance was set at p<<0.05, and analyses were performed using GraphPad Prism version 9.4.0.

Findings: The interventions produced significant between-group differences in serum IL-13 and IL-10 concentrations and
SOD activity. Serum IL-10 was lowest in the CONT group (26.50+4.47) and increased in both the CAPS (33.99+2.82) and
EX (47.12+4.81) groups. The highest IL-10 concentration was observed in the EX+CAPS group (62.26+8.16), indicating a

stronger anti-inflammatory response following the combined intervention. In contrast, serum IL-1 B concen was highest

in the CONT group (29.88+4.37" " pg/mL). IL-1[3 decreased following capsaicin supplementation (18.69 /mL) and
combined swimming training (12.73£1.00" " pg/mL). The lowest concentration was recorded e E S group
(9.141£1.45" " pg/mL), demonstrating that the combined intervention was associated with the g enuation of the
measured pro-inflammatory response. SOD activity was 133.94+25.27" " U/mLin the C u her values were
observed in the CAPS (186.60+£12.29" " U/mL) and EX (263.18+27.85" " U/mL) groups. +CAPS group exhibited the
highest SOD activity (312.55+23.63" " U/mL), suggesting a greater enhancement ntio capacity when exercise

icated significant changes in the

intervention groups, with the most pronounced differences observed in the EX gup (p<0.01). table
Body weight also changed during the 10-week intervention. The CONT, P

€ m est reduction was observed in the
proved inflammatory profile by reducing adipose

n produced more favorable descriptive and statistical

EX+CAPS group. This weight reduction may have contributed f;
tissue-related inflammatory signaling. Overall, the combi
outcomes than either intervention alone.

Table 1. Description (Mean+SD) and comparison of serum emical indices after 10 weeks of intervention.

4

IL-10 (pg/mL) 26.50+4.47 33.99+2.82* 47.12+4.81* 62.26+8.16**
IL-1B (pg/mL) Zﬁs? N 18.69+2.11* 12.73+1.00* 9.14+1.45**
SOD (U/mL) 133.94+25.27 186.60+12.29* 263.18+27.85" 312.55%23.63**
Body-weight change + 156’8 -20.0+8.1 -41.3%12.1 -72.319.2
(9) \
CONT: control; C, N EX: combined interval-endurance swimming training; EX+CAPS: combined training plus

iin. Indicator of significant differences between groups at p<0.05 & ** p<0.01.e

Co Si n Weeks of combined interval-endurance swimming training and capsaicin supplementation improved
inflam ntioxidant indices in aged rats. Both interventions administered separately were associated with lower IL-

1B and higher IL-10 and SOD values; however, the most favorable responses were consistently observed when training and
supplementation were combined. These findings suggest that capsaicin may augment the adaptations induced by combined
swimming training and support the use of integrated exercise and nutritional interventions for attenuating age-related
inflammatory and oxidative disturbances. Nevertheless, because the study used a small animal sample and a one-way group-
comparison design, the findings should not be interpreted as definitive evidence of a statistical interaction or mechanistic

synergy. Future factorial-design studies should examine relevant pathways, including TRPV1, NF-KB, NLRP3, mitochondrial
reactive oxygen species, macrophage polarization, and regulatory T-cell activity. Human clinical trials are also required
before these findings can be translated into recommendations for older adults.
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effects of combined interval-endurance swimming training and capsaicin supplementation on

serum inflammatory and antioxidant indices in aged rats
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Abstract

da

ing evidence regarding the independent effects of

Background and Aim: Aging is characterized by chronic low-grade ianarhatio in antioxidant capacity, which can

combined interval-endurance swimming training and capsaicin*e y concerning their combined effects and the
potential synergistic impact on inflammatory and antioxid&#ndice . Materials and Methods: In this experimental
endurance swimming training (EX), and combined swi ng with capsaicin supplementation (EX+CAPS). The training
intervention consisted of a 10-week combined swimmi ol (integrating interval and endurance components), with training
intensity and volume progressively increasing across wi ﬁs (cammying loads of 4—12% of body weight and swimming for 25—-45 minutes).

Capsaicin was administered during the interventien perio@ relative to body weight (5 mg/kg of body weight). Rats had ad libitum access

to food and water. Following th ples were collected to measure interleukin-1beta (IL-1 [3), interleukin-10 (IL-10),

and superoxide dismutase (SO results indicated that training interventions and capsaicin supplementation

significantly affected IL-1ﬂ ost notably, the EX+CAPS group demonstrated significantimprovements compared

to both the CAPS and EX grou
an effective non-pharmacol jur*strategy to improve cytokine balance (decreasing IL-1B and increasing IL-10) and enhance

antioxidar“capa i D) in aged models, suggesting a synergistic effect between swimming exercise and capsaicin intake.

Keywords: Agi imming combination exercises; Capsaicin; Inflammation; Antioxidant.
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