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Common antidepressants modulates MMP-2 and MMP-9 activity, suggesting a potential mechanism in neuroplasticity and
therapeutic response.

INTRODUCTION

RESULTS

Depression is a recognized independent risk factor for
Alzheimer's disease (AD), and antidepressants are
widely prescribed in patients with AD and related
dementias (1,2). Matrix metalloproteinases (MMPs),
particularly MMP-2 and MMP-9, are implicated In
extracellular matrix remodeling and vascular integrity
In AD. Dysreqgulation of these enzymes has been
inked to basal Ilamina degradation and
cerebrovascular dysfunction, both being key features
of AD pathology (2). Although antidepressants are
known to modulate neuroplasticity and inflammatory
signaling, it remains unclear whether they can directly
affect MMP enzymatic activity independently of cellular
or inflammatory mechanisms (3). Therefore, this study
aimed to evaluate the direct effects of common
antidepressants regularly used in the clinical
management of AD on the enzymatic activity of MMP-
2 and MMP-9.

METHODS

~

Screening panel of 23 antidepressants and their metabolites

(SSRIs, SNRIs, TCAs, NDRIs, NaSSaS, MAOIs and NMDA
mechanisms) using therapeutically effective drug

concentrations (Consensus guidelines for therapeutic
monitoring in neuropsychopharmacology, 2017) )
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Dose-response profiles of
antidepressants identified as MMP-2
/ MMP-9 inhibitors via screening
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Screening and dose-response profiles of antidepressants on MMP-2 and MMP-9 activity. (A) Initial screening heatmap based on independent readings for
each MMP (n>/= 3 Independent readings; specific drugs with high variability underwent a fourth reading with n = 3 wells). (B) Dose-response curves represent a
single reading for selected MMP/antidepressant combinations (n = 4 wells per concentration across 5 distinct concentrations). Data are plotted as mean = SD.
Statistical analysis was performed using ordinary one-way ANOVA followed by Dunnett's multiple comparisons test for both screening (A) and dose-response
curves (B) to compare each treatment directly against the control (*p < 0.05, **p < 0.01, **p < 0.001 vs. control). The # symbol indicates the therapeutic reference
range used in the screening.

In the screening (A), Agomelatine, Nortriptyline, and Paroxetine significantly inhibited MMP-2, while Norfluoxetine significantly reduced both MMP-2 and MMP-9
activities. Subsequent dose-response curves (B) demonstrated that all tested concentrations sustained a statistically significant inhibitory effect relative to the
control.
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suggesting a plateau effect achieved even at the lowest therapeutic doses.
While the precise molecular mechanisms of these direct interactions remain to

be fully characterized, these findings provide insights into how specific ACKNOWLEDGEMENTS

and MMP-9 in AD pathology, further investigation in cellular and in vivo models
IS required to determine whether this enzymatic inhibition translates into §
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