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Abstract

Aim: Endurance training enhances physiological and functional capacities; however,
subsequent detraining may attenuate or reverse these adaptations. Nonetheless, the effects of
relative detraining and shock training on endurance performance and hippocampal and serum
brain-derived neurotrophic factor (BDNF) levels remain insufficiently investigated .This study
aimed to investigate the effects of endurance training, detraining, and shock training
endurance performance and BDNF levels in the hippocampus and serum of male rats. Met :
In this experimental study, 24 male Wistar rats (mean weight 247.05 + 6.75 g) were acclimatized
for one week and randomly assigned to four groups: control, endurance training, endur
training + detraining, and endurance training + shock training. The endurance traigi
consisted of 12 weeks of treadmill running (5 sessions per week). The shock trai
8 weeks of endurance training and a 1-week reduced-load period, underwen
weekly session at 20—30 m/min from weeks 10 to 12. Endurance performa
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Extended abstract
Background

Regular physical exercise is widely recognized as a key stimulus for promoting beneficial physiological adaptations and
improving both physical and cognitive performance. Among the molecular mediators of these adaptations, brain-derived
neurotrophic factor (BDNF) plays an essential role due to its involvement in synaptic plasticity, neurogenesis, memory
formation, and neuromuscular communication. Evidence indicates that both short- and long-term endurance training can
elevate BDNF levels, whereas detraining—the partial or complete cessation of structured exercise—may lead to
reductions in BDNF expression. However, the magnitude and consistency of these reductions remain unclear. Recently,
attention has shifted toward “shock training,” defined as performing a single moderate- to high-intensity exercise session
per week during detraining. This approach may help preserve physiological adaptationgyand mitigate declines in
performance. Although existing studies highlight the protective effects of shock training vascular and metabolic
parameters, limited information is available regarding its impact on endurance per BDNF levels in
hippocampal tissue and serum. Therefore, this study investigated the effects of end ing, and shock
training on endurance performance and hippocampal and serum BDNF concen i

Materials and Methods

endurance training (ET), endurance training followed by detrai ; T), and endurance training followed by shock
training (ET+ST). All animals were housed under contro i 3 ions (22-24°C, 12:12 h light—dark
cycle, 45 + 5% humidity) with ad libitum access to food a . : aining protocol consisted of 12 weeks
of treadmill running following a nonlinear sinusoid i n, performed 5 days per week. Training began at 15
m/min (60% VO:max) for 35 minutes and progre ) ing at 35 m/min (85% VO:max) for 60 minutes

during the final three weeks. To prevent over sions were implemented in weeks 4 and 9. The
ET+DT group completed eight weeks of end ical to the ET group, followed by one reduced-load week
(week 9) and three consecutive weeks of comp (weeks 10-12). During detraining, no exercise was
performed. In contrast, the ET+ST group performed onelmederate- to high-intensity treadmill session per week (20-30

rty-eight hours after the final training session, maximal

er light ether anesthesia. Hippocampal tissue was dissected, homogenized, and
analyzed using ELISA ifi rat BDNF. Serum samples collected via cardiac puncture were centrifuged and
stored at —20°C prior to B tification using a sandwich ELISA assay.

Statistical Analysis

Normality and homogeneity of variance were assessed using the Shapiro-Wilk and Levene tests, respectively. One-way
ANOVA was used to compare variables among groups, followed by Tukey’s post-hoc test when appropriate. Statistical
significance was set at p < 0.05.

Results

Significant differences in hippocampal BDNF were observed among groups (F20) = 3.195, p = 0.046, 1> = 0.324). Post-
hoc analysis showed that endurance training significantly increased hippocampal BDNF compared with controls (p =
0.039). Detraining reduced BDNF by approximately 20% relative to the ET group, although this decrease was not
statistically significant. Shock training produced a ~10% increase in BDNF compared with detraining, but the difference
did not reach significance (p = 0.88). Serum BDNF levels also differed significantly among groups (F20 = 18.019, p =
0.001, n? = 0.73). Endurance training elevated serum BDNF by 23% compared with controls, but this change was not
Copyright ©The authors Publisher: Azarbaijan Shahid Madani University
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statistically significant (p = 0.30). Notably, shock training resulted in significantly higher serum BDNF levels compared
with detraining (p = 0.001), reflecting a clear protective effect. A highly significant group effect was found for endurance
performance (F20)= 60.88, p=0.001, n>=0.91). Endurance performance was substantially higher in the ET group than
in controls (p = 0.001). Detraining caused a marked decline in performance relative to ET (p = 0.001). Shock training
successfully attenuated performance loss and produced significantly better outcomes than detraining (p = 0.001), though
performance values remained below those of the ET group.

Discussion

Endurance training significantly improved endurance performance and increased BDNF levels in both hippocampal tissue
and serum, consistent with previous findings that aerobic exercise enhances neuroplasticity through BDNF-mediated
pathways. These improvements may reflect activation of the PI3K/Akt and MAPK/ERK signaling cascades known to
promote BDNF gene expression and synaptic plasticity. In contrast, detraining led to substantial declines in endurance
performance as well as reduced hippocampal BDNF expression, supporting earlier studigs,demonstrating the rapid
reversal of neurotrophic and physiological adaptations upon cessation of exercise. gFhis detline may result from

downregulation of pathways essential for sustaining BDNF expression. A key finding o e protective role
of shock training during detraining. Shock training preserved endurance perform creased serum
BDNF compared with complete detraining. These results align with evidence that even minim inigg stimuli during

detraining can maintain important physiological adaptations. The observed elevati ggests a potential
peripheral-to-central modulatory effect that may help support hippocaim the lack of significant
differences in hippocampal BDNF. Overall, the findings demonsty nat s ini an effective strategy to

Article Message

g) during a detraining period is sufficient
NF levels, partially counteracting the adverse
beneficial for individuals facing temporary

A single weekly session of moderate- to high-intensity e

to preserve endurance performance and maintai el
consequences of complete inactivity. This appt
interruptions in their training due to injury, il
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