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Abstract:

» Background:

Panic attacks are acute, sudden episodes of fear and autonomic arousal that disproportionately affect women. This
heightened vulnerability is associated with hormonal fluctuations, neurotransmitter dysregulation, and receptor-level
sensitivity in key brain regions.

» Objective:
To explore the neurochemical, receptor-mediated, and hormonal factors contributing to panic attacks in women and
to examine how network pharmacology can help in identifying multi-target pharmacological strategies.

» Methods:

We conducted a narrative literature review on neurotransmitters (serotonin, GABA, norepinephrine, CRF), their
associated receptors (5-HT1A, 5-HT2C, GABA-A, a2-adrenergic, CRF1), and their influence on brain regions like the
amygdala and locus coeruleus. We also utilized network pharmacology frameworks to map compound-target-pathway
relationships for drugs used in panic disorder management.

» Results:

Findings indicate that women with panic attacks frequently exhibit altered serotonergic and GABAergic
transmission, hyperresponsive adrenergic signaling, and dysregulated HPA axis activity. Hormonal fluctuations across the
menstrual cycle influence receptor function. Network pharmacology reveals interconnected pathways involving
neurochemical targets and hormonal modulators, allowing for personalized therapeutic opportunities.

» Conclusion:

Panic attacks in women are the result of complex interactions between neurotransmitter imbalances, receptor
dysfunction, and hormonal modulation. Network pharmacology provides a systems-level approach to identify new
therapeutic targets and to support the development of multi-targeted, gender-specific treatments for panic disorder.
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. INTRODUCTION

Panic attacks are sudden, intense episodes of fear or
discomfort peaking within minutes, often involving chest
pain, shortness of breath, dizziness, and a sense of losing
control or dying. These are central features of panic disorder
(PD), which is diagnosed using DSM-5 criteria [1].

» Physiology

The physiology involves overactivation of the
sympathetic nervous system regulated by the amygdala,
hypothalamic-pituitary-adrenal (HPA) axis, and locus
coeruleus [2,3]. The prefrontal cortex, responsible for
inhibition, becomes less effective during these attacks [4].

» Pathophysiology

e Serotonin (5-HT): Decreased 5-HT1A and 5-HT2C
receptor activity leads to reduced inhibition in fear
circuits [5].

e GABA: Impaired GABA-A receptor function reduces
neural inhibition [6].

o Norepinephrine: Overrelease from the locus coeruleus
contributes to autonomic symptoms [7].

e CRF and Cortisol: Heightened stress responses are
especially pronounced in women [8].

e Dopamine/Glutamate: Play roles in cognitive and
anticipatory symptoms [9].

» Gender Differences

Estrogen and progesterone fluctuations modulate
receptor sensitivity and neurotransmission. Women exhibit
stronger amygdala responses and weaker inhibitory control,
making them more vulnerable to panic [10].

1. EPIDEMIOLOGY

Panic disorder is nearly twice as prevalent in women,
often co-existing with depression and anxiety disorders.
Hormonal transitions such as pregnancy and menopause
contribute to symptom variability [11].

1. NEUROTRANSMITTERS AND RECEPTORS

e Serotonin: Affects mood and fear regulation via 5-
HT1A and 5-HT2C receptors [5].

o Norepinephrine: Overactive in panic, especially at o2
receptors [7].

o GABA: Central inhibitory
dysregulated during attacks [6].

e Glutamate: Heightened excitatory input via NMDA
receptors worsens fear responses [9].

o CRF: Key HPA regulator; CRF1 receptor overactivity
amplifies stress [8].

neurotransmitter,

V. HORMONAL MODULATION
Estrogen  enhances  serotonergic  tone,  while

progesterone affects GABAergic activity. Fluctuations
influence symptom expression and drug response [10,11].
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V. PHARMACOLOGICAL MANAGEMENT

e SSRIS/SNRIs: First-line agents; restore 5-HT balance
[6].

e Benzodiazepines: GABA-A agonists for acute relief;
caution advised [6].

e Beta-blockers: Control physical symptoms via
adrenergic blockade [7].

e Emerging drugs: Neurosteroids, CRF antagonists, dual
GABA-5HT modulators [12].

VI. NETWORK PHARMACOLOGY
INTEGRATION

e Concept: Maps drug-target—pathway relationships; ideal
for multifactorial disorders [12,13].

e Applications: Identifies hub genes (e.g., SLC6A4,
GABRA1) and hormone-linked targets (e.g., ESR1,
CRHR1).

e Personalized Therapy: Aligns gene expression with
hormonal states for gender-specific solutions.

e SSRI Example: Affects serotonin pathways, HPA axis,
and indirectly modulates GABAergic function [12].

e Advantages: Reduces off-target effects, improves drug
efficacy in women [13].

VIL. DISCUSSION

Women’s higher panic prevalence stems from
hormonal modulation of stress and fear circuitry.
Neurochemical imbalances—low serotonin and GABA,
high norepinephrine and CRF—interact with sensitive
receptors and brain regions like the amygdala and locus
coeruleus [4-10]. Network pharmacology allows for multi-
target therapeutic planning and gender-specific interventions
[12,13].

VIIL. CONCLUSION

Panic attacks in women involve complex
neuroendocrine and neurotransmitter interactions. Network
pharmacology offers a modern, integrative solution to
understand these dynamics and guide personalized
treatments. Gender-specific, multi-target therapies hold the
potential to transform panic disorder management.
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