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Introduction

Ongoing studies from our laboratories [1] challenge the pioneering work of B. Ruth [2] and R. Maris [3,4] on the kinetics and mechanism of force generation at neuromuscular synapses.  While these earlier authors correctly identified a role for peptides in these processes, the analytical techniques at their disposal were insufficiently sensitive to show that conjugated steroids are also essential.
Results and Discussion

A high affinity endogenous ligand was isolated from the blood of 70 hard‑core baseball fans collected over a 162-game period.  This material was identified by an assay involving fluorescently-tagged cloned creatine receptors, and its structure was determined by 2632Ca laser desorption (CALDI) mass spectrometry and Really Outstanding SpectroscopY (ROSY) NMR as an ‑oxymetholone‑oxytocin conjugate (Fig. 1).  The purified material was found to induce strong feelings of euphoria, excitement, or aggression depending on the type of visual and/or audio stimulation.  The proposed structure was confirmed by unambiguous chemical synthesis, the key step being a coupling reaction mediated by the transition metal sulfide LaII(Ru)SSa.


The affinities of the natural and the synthetic compounds were compared, and found to be similar within experimental error (Table 1).  Affinities of the conjugate were strongly dependent on the fan’s team preference.  Interestingly, binding efficacy was independent of the concentration of exogenous salt or beer.
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Fig. 1. Structure of ‑oxymethalone-oxytocin conjugate.

Table 1.  Fan stimulatory activity determined for a three team sample.


Affinity (M)

Team
Natural ligand
Synthetic ligand

Minnesota Twins
2.4±0.6 x 10-6
2.7±0.5 x 10-6

Florida Marlins
1.4±0.3 x 10-4
1.5±0.4 x 10-4

New York Yankees
3.4±1.6 x 10-8
3.2±1.5 x 10-8


Studies currently in progress involve combinatorial synthesis of analogues of the natural compound, with both the amino acid sequence and the steroid component being varied systematically.  The ultimate goal of this research is to achieve further improvements in specificity and efficacy.
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