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Extended Abstract

Background and Purpose

Sex hormones exert significant modulatory effects on cognitive functions, particularly memory,
through interactions with neural mechanisms (Saadati et al., 2018). The menstrual cycle, regulated
by the hypothalamic-pituitary-gonadal axis, induces hormonal fluctuations that influence systemic
physiology, including cortical excitability and memory consolidation (Genzel et al., 2012). Prior
research highlights enhanced performance in verbal and motor tasks during the mid-luteal phase,
attributed to elevated progesterone levels (Genzel et al., 2012). Conversely, aerobic exercise
augments neurotrophic factors (e.g., BDNF), facilitating motor learning and memory consolidation
(Roig et al., 2016; Etnier et al., 2016). However, the interplay between exercise timing and menstrual
phase on motor memory remains unexplored. This study investigated whether aerobic exercise
administered at distinct intervals (20 minutes, 24 hours, or 1-week post-acquisition) differentially
enhances motor memory consolidation during early follicular, mid-follicular, and mid-luteal phases.

Materials and Methods
A semi-experimental, factorial design (4 groups x 3 menstrual phases) was employed. Forty-eight
female students (age: 20.3 + 1.2 years) were randomized into:

1. 20-minute post-acquisition exercise (n=12),

2. 24-hour post-acquisition exercise (n=12),

3. 1-week post-acquisition exercise (n=12),

4. Control (no exercise; n=12).
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Protocol:
o Baseline: Yo-Yo Intermittent Recovery Test (Level 2) assessed fitness.
e Acquisition: Participants performed the Alternating Serial Reaction Time Task (ASRTT)
across 25 blocks (88 trials/block).
e Intervention: Aerobic circuit training (CT) was administered at 20 minutes, 24 hours, or 1
week post-acquisition.
e Memory Tests: Conducted on:
o Day 8 (early follicular),
o Day 21 (mid-luteal),
o Day 1 of subsequent cycle (early follicular).
Analysis: Mixed-model ANOVA (n? effect sizes; Bonferroni post hoc).

Results
1. Acquisition Phase:
o Significant improvement across blocks (72 = 0.94, p = 0.001).
o Exercise groups outperformed controls (#2 = 0.29, p = 0.001), with no difference
between 20-minute and 24-hour groups (p > 0.05).
2. Memory Consolidation:
o Time-Dependent Effects: Exercise at 20 minutes and 24 hours enhanced retention
vs. 1-week and control (2= 0.76, p = 0.001).
o Menstrual Phase Effects: Superior consolidation during mid-luteal phase (r? =
0.93, p = 0.001).
o Interaction: 20-minute group showed peak performance in mid-luteal phase (2=
0.30, p = 0.001).

Discussion and Conclusion
1. Exercise Timing: Acute aerobic exercise (<24 hours) optimally facilitates motor memory
consolidation, aligning with BDNF-mediated synaptic plasticity (Etnier et al., 2016).
2. Menstrual Phase: Progesterone’s neuroprotective effects during the mid-luteal phase may
enhance memory encoding (Genzel et al., 2012).
3. Practical Implications:
o Educational/Rehabilitation Settings: Schedule motor skill training during the mid-
luteal phase with immediate post-session aerobic exercise.
o Future Research: Investigate resistance/endurance exercise effects over extended
interventions.
Keywords: Motor Memory Consolidation, Menstrual Cycle, Aerobic Exercise Timing, ASRTT,
BDNF
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Table 1- Statistical indicators (reaction time-hundredths of a second) in different groups
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Table 1- Statistical indicators (reaction time-hundredths of a second) in different groups
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Table 2- Findings related to the analysis of variance test with repeated measures for acquisition in five
practice blocks in groups
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Table 3- Findings related to the analysis of variance within the group with repeated measurements to

compare the performance of the groups in the stages of evaluation of the fifth block, middle follicular,
middle luteal and primary follicular
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1. Brain-Derived Neurotrophic Factor (BDNF)
2. Neurogenesis

3. Dopamine

4. Acetylcholine
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1. Dendritic spines
2. Synaptic connection
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1. Cholinergic
2. Astrocytes
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