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    ABSTRACT
Trihexyphenidyl (THP), a non-selective muscarinic receptor (mAChR) antagonist, is the preferred oral pharmaceutical for the treatment of DYT1-TOR1A dystonia. A better understanding of the mechanism of action of THP is a critical step in the development of better therapeutics with fewer side effects. Using a mouse model of DYT1-TOR1A dystonia (Tor1a+/ΔE KI mice), we recently found that THP normalized striatal DA release, revealing a plausible mechanism of action for this compound. However, the exact mAChR subtypes that mediate this effect remain unclear. In this study we used a combination of a newly developed M4 subtype-selective mAChR antagonist and cell-type specific mAChR KO mice to determine which mAChR subtypes mediate the DA enhancing effects of THP. We determined that THP and the M4 subtype-selective mAChR antagonist enhance striatal DA release by blocking M4 mAChR on striatal cholinergic interneurons in Tor1a+/ΔE KI mice. However, in Tor1a+/+ mice THP increases striatal DA release through a combination of M1 and M4 mAChR, which reveals an alteration in M1 mAChR function in Tor1a+/ΔE KI mice. Taken together these data implicate a principal role for M4 mAChR located on striatal cholinergic interneurons in the mechanism of action of THP and suggest that M4-subtype selective mAChR antagonists may be more efficacious therapeutics for DYT1-TOR1A dystonia.
SIGNIFICANCE STATEMENT Trihexyphenidyl, a non-selective muscarinic receptor antagonist, is the preferred oral therapeutic for DYT1-TOR1A dystonia, but it is poorly tolerated due to significant side effects. A better understanding of the mechanism of action of trihexyphenidyl is needed for the development of improved therapeutics. We recently found that trihexyphenidyl rescues the deficit in both striatal dopamine release and steady-state extracellular striatal dopamine concentrations in a mouse model of DYT1-TOR1A dystonia. However, the precise muscarinic receptor subtype(s) that mediate these effects are unknown. We used a newly developed M4 muscarinic receptor subtype-selective antagonist along with M1 and M4 muscarinic receptor knockout mice to determine the precise muscarinic receptor subtypes that mediate the dopamine-enhancing effects of trihexyphenidyl.
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