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Extended Abstract

equal groups: aged

weeks. By the seven , the attached weight was equivalent to 100 percent animal's body weight.

Selenium nanop

ized using the chemical reduction method of sodium selenite salt with the amino
Iposomal selenium supplementation, at a dose of 2.5 mg/kg body weight, was
via_gavage training days and post-exercise. Before sacrificing the rats, muscle endurance was

scket behavioral test. To eliminate the acute effects of the experimental interventions in the

gavage. This was done through intraperitoneal injection of ketamine and xylazine. The expression of IL-18 and IL-1B
genes was then analyzed using Real-time PCR. Ribonucleic acid (RNA) was extracted using RNX-Pluse. To
synthesize complementary DNA (cDNA), extracted RNA, random hexamer, and deoxynucleotide triphosphates
(dNTPs) were added to each microtube. The Real-Time process was performed in two stages: cDNA synthesis using
the Hyper Script kit, and amplification using the CyberGreen master mix. Additionally, catalase enzyme activity was

measured in the soleus muscle using the ELISA method. The obtained data were analyzed using two-way analysis of

variance (ANOVA) and Bonferroni's post-hoc tests at a significance level of p<0.05.
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Results: The results of the two-way ANOVA showed that resistance training and nanoliposomal selenium

supplementation each independently led to significant reductions in IL-18 (p=0.001 for both interventions) and IL-1B
(p=0.001 for training and p=0.03 for supplementation), as well as significant increases in catalase activity (p=0.001 for

both interventions) and improvements in muscular endurance (p=0.001 for both interventions).

Moreover, one period of resistance training in interaction with nanoliposomal selenium supplementation caused a

significant reduction in the relative expression of the IL-18 gene (p=0.001, effect size=0.67), as well as a significant

increase in catalase activity (p=0.001, effect size=0.78) and muscular endurance (p=0.026, effect size=0.27) in the

soleus muscle of aged rats. However, the combined intervention did not have a significant interactive_effect on IL-1[3

Therefore, to clarify the pattern of between-group differences in IL-1[3 expression

post-hoc test was conducted. The results showed that the combined eff

ultaneous training and

supplementation led to a significant reduction in IL-1B compared with t
difference=-0.98).

p (p=0.001, mean

Table 1. Results of the two-factor analysis of variance test in examining the

expression, catalase enzyme activi&zn
y N

h interventions on relative gene

Sum of Eta Squared
Source df F P
Squares n?
Exercise 1.370 1 155.688 0.001" 0.91
Supplement 0.548 1 63.311 0.001" 0.80
ExercisexSupplement 0293 1 33.277 0.001™ 0.67
Exercise 2017 1 18.120 0.001° 0.53
Supplement 0.595 1 5.342 0.034" 0.25
ExercisexSupplement 0.445 1 3.994 0.063 0.20
Exercise 20608.200 1 634.844 0.001 0.97
Supplement 12103.200 1 372.844 0.001" 0.96
ExercisexSupplement 1881.800 1 57.970 0.001™ 0.78
Exercise 4351.250 1 185.357 0.001" 0.92
Supplement 3836.450 1 163.427 0.001" 0.91
ExercisexSupplement 140.450 1 5.983 0.026™ 0.27

of Fésistance training on the research indices; ** Indicates a significant effect of nanoliposomal
lementation the research indices; *** Indicates a significant interactive effect of resistance training and

plementation on the research indices. Significance level p S 0.05. IL-18: Interleukin 18; IL-1R:

Conclusion: istance training combined with nanoliposomal selenium supplementation may play a role in the

relative improvement of age-related chronic inflammation and associated muscle mass loss, possibly through
modulating the pro-inflammatory state by regulating IL-18 and IL-1[3 cytokines, as well as enhancing antioxidant
defense by stimulating catalase. The potential mechanism of action of the two interventions includes the following: 1-
Resistance training suppresses the TNF-O/NF-KB axis by stimulating myokine release, thereby inhibiting inflammatory
responses that are often accompanied by increased oxidative stress, and shifts tissues toward a suppressed pro-
inflammatory state. This type of training also reduces the NLRP3 inflammatory pathway (the complex that matures IL-
1[3 and IL-18) and helps decrease muscle catabolic pressure (10). 2- Adequate selenium complements this by

maintaining selenoproteins, glutathione peroxidases, and thioredoxin reductases, which scavenge peroxides and keep
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thiols at low levels. This inhibits TXNIP-mediated NLRP3 activation and further silences IL-1B/IL-18 expression,

thereby reducing inflammation (23).
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Abstract

ir&hassociated with chronic inflammation, and it seems that the

disturbance in intracellular redox bal iated with aging is the main factor in the development of chronic low-

Background and Aim: Loss of muscle

grade inflammation. Amon he tF tegies aimed at reducing age-related chronic inflammation and its
associated oxidative kss, i ce ning and selenium supplementation can be mentioned. In this study, the

effect of nanoliposomal s s*oplementation along with resistance training on muscle expression of cytokines

interleukin- T8 IL-18) and inferleukin-1 beta (IL-1|3), catalase enzyme activity, and muscle strength in aged rats was

equivalent to 25% of the body weight attached to the tail of the mice, 3 to 5 sets and 8 to 12 repetitions
loading. Nanoliposomal selenium supplement gavage at 2.5 mg/kg body weight was performed according to
the training days. Finally, before sacrificing the mice, muscle endurance was assessed using the Basket behavioral
test. Then, IL-18 and IL-1[3 gene expression were measured by qReal-time PCR and catalase enzyme activity was

measured by ELISA in the soleus muscle. The obtained data were analyzed by two-way ANOVA and Bonferroni post
hoc tests at the P<0.05 level. Results: Resistance training and nanoliposomal selenium supplementation each

independently resulted in a significant decrease in IL-18 (p=0.0001 for training and supplement) and IL-1|3 (p=0.001
for training and, p=0.034 for supplement) and a significant increase in catalase and improvement in muscle endurance

(p=0.0001). The interactive effect of resistance training and nanoliposomal selenium was significant in increasing
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catalase (p=0.0001) and improving muscle endurance (p=0.026) and decreasing IL-18 (p=0.0001), but no interactive

effect was observed in IL-1B expression (p=0.063). However, the combined effect of training and supplementation was

significant in decreasing IL-1B expression (p=0.001). Conclusion: Resistance training combined with nanoliposomal

selenium intake may play a role in the relative improvement of age-related chronic inflammation and related muscle

mass loss, possibly by modulating the pro-inflammatory state by regulating IL-18 and IL-1[3 cytokines and enhancing

antioxidant defense by stimulating catalase.

Keywords: Resistance Training, Nanoliposomal Selenium, Inflammation, Aging.
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