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How Neurostimulation Can Help

Non-invasive neuromodulation supports the menopausal brain by helping it rebalance, regulate, and
restore efficient signaling.

1. Improving Focus and Coghnitive Clarity

Techniques such as tACS, tDCS, and PBM can strengthen alpha rhythms and prefrontal functioning,
improving attention, planning, and mental clarity.

2. Regulating Mood and Emotional Reactivity

Stimulation of frontal and limbic-related brain areas can help reduce:
e irritability
e anxiety
e emotional overwhelm
e stress reactivity

Enhancing top-down control and reducing hyperactivation in stress circuits.

3. Supporting Sleep

Neuromodulation can stabilize:
e circadian rhythms
e slow-wave sleep patterns
e autonomic balance

tACS can improve sleep onset, reduce nighttime awakenings, and increase restorative sleep.

4. Supporting Brain Resilience During Transition

Menopause is a major neuroendocrine transition. Neurostimulation helps:
e stabilize networks
e improve connectivity
e support mitochondrial energy use
e reduce cognitive load

This makes the brain more efficient as hormone levels shift.
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Changes during Perimenopause and Menopause in Key Neural Networks

Several large-scale brain networks are estrogen-sensitive, including:
Default Mode Network (DMN)

Associated with introspection, memory, and self-referential thought.
Estrogen stabilizes connectivity; fluctuations can cause:

e Rumination

o  Worry spirals

e Disrupted emotional regulation

Salience Network

Helps the brain detect what is important. Declining estrogen may result in:
e Heightened reactivity
e Over-responsiveness to stress
o |rritability

Executive Control Network

Involved in planning, focus, and working memory.
Disruption contributes to:

e Foggy thinking

e Attention lapses

e Slower problem-solving

Limbic system becomes more reactive

The amygdala, hippocampus, and prefrontal cortex all contain high densities of estrogen receptors.
When estrogen drops:

e Amygdala reactivity increases -> anxiety, emotional volatility

e Hippocampal plasticity decreases -> memory disruptions

e Prefrontal cortex loses regulatory strength -> reduced emotional inhibition

This is why mood symptoms often intensify during perimenopause.

Sleep-regulation centers are disrupted

Estrogen and progesterone interact with:
e Hypothalamus
e Brainstem sleep nuclei (specialized groups of neurons in the midbrain, pons, and medulla that
generate and regulate sleep stages (NREM/REM) and wakefulness
o GABAergic systems



