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Previous research demonstrated that L-dopa, a tyrosine analog used
in the treatment of Parkinson's disease, can be incorporated into α-
tubulin and form microtubules. Now we show that L-dopa treatment
in mature wild-type hippocampal neurons reduces dendritic spine
density and the number of excitatory synapses, affecting the quality
and quantity of synapses. The incorporation of L-dopa into α-tubulin
disrupts microtubule dynamics, leading to decreased microtubule
invasion into dendritic spines and increased synaptotoxicity. In
neurons lacking key enzymes in the tubulin
tyrosination/detyrosination cycle, these effects are absent,
confirming the role of L-dopa-modified tubulin in synaptic
dysfunction. This highlights the importance of balanced tubulin
modification in synaptic health and the need for new strategies in
Parkinson's treatment to avoid such side effects.


