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(n=10), traditional resistance training (n=10), and a control group (n=10). The training program was performed for eight weeks,
with three sessions per week. The exercises included selected resistance movements for the upper limbs (such as the chest
press) and lower limbs (such as the leg press). The intensity of the exercises for different groups was designed based on the
principles of resistance training and in accordance with the objectives of the study. The eccentric resistance training with blood
flow restriction group performed the exercises by tying elastic bands in the proximal areas of the limbs to restrict blood flow. In
contrast, the eccentric resistance training group without blood flow restriction performed the same training without this restriction.
The traditional group also performed traditional resistance training at a higher intensity, and the control group did not receive any
intervention. To measure functional changes, the bench press test (for upper body muscle strength) and leg press (for lower body
muscle strength) were used in the pre-test and post-test phases. Additionally, hormonal responses were evaluated by collecting
blood samples from the brachial vein before and after the intervention, followed by measurement of serum testosterone and
growth hormone concentrations using ELISA. Data were analyzed using repeated measure analysis of variance with Bonferroni
test, and statistical significance was set at p<0.05.

Table 1. Results of repeated measure ANOVA test on variables of testosterone hormone, growth hormone, and muscle strength: (time effect, group effect
and time effect within group)
. Muscle strength (kg) Testosterone Growth hormone
VEUE] S
hormone (o) (ngimi
Before training 62.10+£10.20 202.50+0.30 70.30£15.10 0.11+0.08
Traditional resistance training After training 70.90+12.91 241.504£51.40 30.80£16.10 0.18+0.30

Percentage of Changes 14.351 19.55* 3.68 38.89
) ) . Before training 56.12+40.01 171.50+23.50 80.20£15.10 0.12+0.08
Eccentric resistance training .
) o After training 62.90+£13.80 209.50+28.10 20.10£17.10 0.16+0.17
with blood flow restriction
Percentage of Changes 12.35" 22.16* 8/14 33.33
. . . Before training 70.15+20.02 217.71+£00.00 15.40£2.10 0.17+0.10
Eccentric resistance training -
i ) After training 76.15+10.00 242.50+67.50 16.80+1.60 0.20+0.10
without blood flow restriction
Percentage of Changes 8.57 11.75% 8.14 15.00
Before training 66.11+£0.80 195.48+10.00 40.10+15.20 0.07+0.01
Control After training 68.10+10.90 202.50+49.10 80.60+£16.10 0.08+0.02
Percentage of Changes 3.18" 3.85 8.33 14.29

Analysis of Changes in Time p< 0.001* p=0.24 p=0.61 p<0.001*
(F-value, Degrees of Freedom, and Significance Level) (F=339.50) (F=1.39) (F=0.26) (F=14.95)

Analysis of Changes in Group p< 0/001* p=0.09 p=0.72 p<0.001*
(F-value, Degrees of Freedom, and Significance Level) (F=228.80) (F=2.28) (F=0.44) (F=20.22)

Analysis of Changes at the Time * Group p< 0.001* p<0.001* p=0.27 p=0.88
(F-value, Degrees of Freedom, and Significance Level) (F=13.66) (F=13.81) (F=1.35) (F=0.21)
* Indicate of significant effect of time, group & both; # Indicates within-group changes; t Indicates between-group changes; Significant level at p< 0.05.

Findings: Statistical analysis revealed a significant difference between the studied groups in terms of upper body muscle
strength. A repeated measures analysis of variance test showed that after eight weeks of training, the eccentric resistance
training group with blood flow restriction and the traditional resistance training group performed significantly better than the
control group in the bench press strength test (p<0.001). This finding highlights the high effectiveness of these two types of
training on strengthening the upper body muscles of male athletes. In contrast, the eccentric resistance training group without
blood flow restriction showed a relative improvement, but this change was not statistically significant. In examining the strength of
the lower body muscles through the leg press test, no significant difference was observed between the different groups (p>0.05).
This finding could indicate that the designed exercises, especially the eccentric resistance training with blood flow restriction,
which were performed at a lower intensity, had a lesser effect on the lower compared to the upper muscles, or that the duration
of the training period was not sufficient to create significant changes in this area. Regarding hormonal responses , analysis of

the results from blood samples showed that serum testosterone levels did not change significantly after the training period in any
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of the groups (p=0.27). Similarly, growth hormone levels did not show a significant difference at the end of the training period
in the different groups (p=0.88). These results indicate that the resistance training performed, despite creating some desirable
functional responses, did not lead to significant stimulation of hormonal axes related to anabolism. Overall, it can be said that
traditional resistance training and eccentric training with blood flow restriction were more effective in improving upper body
muscle strength than other methods, but these types of interventions did not have a significant effect on changes in lower body
muscle strength or hormonal indices over an eight-week period.

Conclusion: The findings of this study indicate that extrinsic resistance training, especially with blood flow restriction, significantly
improved upper body muscle strength, while a similar effect was not observed on lower body muscle strength. Additionally,
serum levels of testosterone and growth hormones did not change significantly after eight weeks of training in any of the groups.
These findings are consistent with some previous studies and may be due to the limited duration of the intervention or the
relatively low intensity of the exercises. Despite the absence of hormonal adaptations, the observed functional gains highlight
the effectiveness of the intervention, especially eccentric resistance training with blood flow restriction, as a viable strategy for
increasing strength when high-intensity exercise is not feasible. Future research should explore longer training durations, higher
intensities, and a broader range of physiological markers to better understand the underlying mechanisms and optimize training
outcomes.

Keywords: Eccentric resistance training, Blood flow restriction, Testosterone hormone, Growth hormone.
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