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Abstract

Borderline Personality Disorder (BPD) is a complex psychiatric condition char-
acterized by emotional dysregulation, impulsivity, and unstable interpersonal re-
lationships. This study explores a targeted nutraceutical formulation designed to
support emotional stability, neurotransmitter balance, and cognitive function in
individuals with BPD. Using evidence-based phytochemicals—including Omega-3
fatty acids, N-Acetylcysteine (NAC), Saffron, Rhodiola, L-Theanine, Magnesium,
and Curcumin—this research follows a hypothesis-driven approach to assess their
synergistic effects. The proposed formulation prioritizes bioavailability, safety, and
efficacy while ensuring regulatory compliance. Future clinical trials are necessary
to validate its therapeutic potential.

1 Introduction (Observation & Background)

Borderline Personality Disorder (BPD) affects approximately 1-2% of the general popu-
lation and is associated with severe emotional dysregulation, impulsivity, and recurrent
self-harm (Gunderson), |2001}; Leichsenring and Leibing), |2011). Current pharmacological
treatments, such as selective serotonin reuptake inhibitors (SSRIs) and mood stabiliz-
ers, have shown mixed efficacy and potential side effects (Zanarini, 2007). Consequently,
there is growing interest in **natural compounds** that can modulate neurotransmitter
function, reduce inflammation, and enhance cognitive stability (Grosso et al., 2014).

2 Research Question (Problem Statement)

Given the limitations of conventional pharmacotherapy, can a targeted nutraceutical for-
mulation improve emotional regulation and cognitive stability in BPD patients?

3 Hypothesis (Proposed Solution)

We hypothesize that a nutraceutical formulation combining **Omega-3s, NAC, Saffron,
Rhodiola, L-Theanine, Magnesium, and Curcumin** will improve neurotransmitter bal-
ance, reduce neuroinflammation, and enhance emotional stability in individuals with
BPD.



4 Methods and Materials (Mechanisms of Action)

The selected compounds modulate key neurotransmitter systems involved in BPD:

e Serotonin and Dopamine Regulation: Omega-3s, Saffron, and Curcumin en-
hance serotonin and dopamine signaling, contributing to mood stability (Grosso et
al., 2014; Murckl 2002).

e Glutamate and GABA Balance: NAC, L-Theanine, and Magnesium play crit-
ical roles in glutamatergic and GABAergic neurotransmission, helping to reduce
impulsivity and emotional reactivity (Dean and Bellgrove, 2011; |Xu et al., [2019).

e Neuroinflammation and Oxidative Stress Reduction: Curcumin, Rhodiola,
and Probiotics modulate inflammatory cytokines and oxidative damage, factors
implicated in BPD pathophysiology (?Xu et al., 2019)).

5 Results and Discussion (Expected Synergistic Ef-
fects)

We propose a nutraceutical formulation based on the following **daily dosage recommen-
dations™* (Table [I)).

Ingredient Dosage Mechanism

Omega-3 (EPA:DHA 2:1) 2,000 mg Neuroinflammation, mood stability
NAC 600-1,200 mg Glutamate modulation, impulse control
Saffron (2% Safranal) 30 mg Serotonin modulation, antidepressant
Rhodiola Rosea 250-500 mg Stress adaptation, mood stabilization
L-Theanine 200 mg GABAergic relaxation, anti-anxiety
Magnesium Glycinate 200-400 mg NMDA receptor regulation, anti-stress
Curcumin (with Piperine) 500-1,000 mg Anti-inflammatory, neuroprotective
Probiotic Blend 10-20 billion CFUs | Gut-brain axis support

Table 1: Proposed BPD Nutraceutical Formulation

The anticipated outcomes include:

e **Neurotransmitter Modulation:** Omega-3s, Saffron, and Rhodiola enhance sero-
tonin and dopamine signaling.

e **GABAergic Enhancement:** L-Theanine and Magnesium support inhibitory neu-
rotransmission.

e **Bioavailability Strategies:** Piperine increases Curcumin absorption; probiotic
strains improve gut-brain signaling.

6 Conclusion and Future Work

This study presents a structured, evidence-based approach to adjunctive nutraceutical
support for BPD. The next step involves conducting **clinical trials** to validate the
**efficacy, safety, and optimal dosage** of the proposed formulation.
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