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Each tracer solution {(a) [’H] Oxybutynin hydrochloride, (b) ['H] Glycopyrronium tosylate hydrate
and (¢) [’H] Sofpironium bromide} was prepared at seven different concentrations, and the binding of each
tracer to the muscarinic M3 (human) receptor upon incubation at 25°C for 60 minutes was determined
using a liquid scintillation counter by converting the radioactivity into tracer concentration : 1% DMSO
(final concentration) was used to measure total binding (total count), 1X10 ° mol/L atropine sulfate salt
monohydrate (final concentration) was used to measure non-specific binding (non-specific binding), and
the difference between total count and non-specific binding was considered specific binding (specific binding).
Scatchard analysis was conducted by plotting the bound/free ratio (B/F) on the vertical axis against the
bound (B) on the horizontal axis and analyzed with Microsoft  Excel 2016 software.
Figure 1 Binding curves and Scatchard plots of each tracer for muscarinic M3 (human) receptor
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Table 1 Ku and Buwa values for muscarinic M3 (human) receptor of each tracer

Tracer Ks (nmol/L) Bue (fmol/mg protein)
[*H] Oxybutynin hydrochloride 1.70 22902.91
[°'H] Glycopyrronium tosylate hydrate 1.30 26011.04
[*H] Sofpironium bromide 1.76 17504.79

The value of the dissociation constant (K:) and the maximum binding capacity (Bus) were
calculated according to the equation : B/F=—1/Ks (B—Buw) where B is the concentration of bound
tracer corresponding to bound radioactivity and F is the concentration of free tracer corresponding
to free radioactivity. The slope of the line, —1/Kq, and the y-intercept, Bu., were determined from
the plot of B/F versus B.
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The concentration of each tracer solution ([*H] Oxybutynin
hydrochloride, ['H] Glycopyrronium tosylate hydrate, and [*H]
Sofpironium bromide) was determined based on the Ka value
calculated by Scatchard analysis, and the binding of each tracer to the
muscarinic M3 (human) receptor was measured when incubated at
25C for various times. The specific binding radioactivity, which was
total binding minus non-specific binding as described in Figure 1, was
plotted against the incubation time.

Figure 2 Time course binding curves of each tracer for muscarinic M3 (human) receptor
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Table 2 K. Value for muscarinic M3 (Human) receptor of each tracer

Tracer k (min ") Ko (M * min ")
[’H] Oxybutynin hydrochloride 0.04625 -197x10°
[’H] Glycopyrronium tosylate hydrate 0.02251 1.64x10°
[’H] Sofpironium bromide 0.02847 821 x10°

The value of the observed binding constant (k) was calculated according to the equation : Y=
Yoo (1—e ), where Y is the amount of binding (dpm), Yuw is the maximum amount of binding
(dpm), k is the observed binding constant (min '), and X is time (min).

The value of the association rate constant (Ku.) was calculated according to the equation Ko =
(k—K.)/[A], where Ko is the dissociation rate constant (min '), and [A] is the tracer concentration
(mol/L=M).

binding ratio
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Each tracer solution (['H] Oxybutynin hydrochloride, [*H]
Glycopyrronium tosylate hydrate, and ["H] Sofpironium bromide),
whose concentration was determined based on the K. value calculated
by Scatchard analysis, was incubated with the muscarinic M3 (human)
receptor at 25C for 60 minutes. Then, the specific binding of each tracer,
which was total binding minus non-specific binding as described in
Figure 1, measured at various time points after the addition of atropine
sulfate salt monohydrate. The binding ratio of each tracer over time was
shown by setting the specific binding radioactivity immediately after
the addition of atropine sulfate salt monohydrate solution (0 min) to
100% binding ratio.

Figure 3 Time-dependent dissociation curves of each tracer for muscarinic M3 (human) receptor
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Table 3 K value for muscarinic M3 (human) receptor of each tracer

Tracer Ko (min ') Halflife (min)
[’H] Oxybutynin hydrochloride 0.04901 14.14
[’H] Glycopyrronium tosylate hydrate 0.001343 516.2
[*H] Sofpironium bromide 0.01492 46.45

The value of the dissociation rate constant (Ku) was calculated according to the equation : Y =
Span X e ™ +Plateau, where Y is the percentage of binding at any given time point, Span is the
difference in the percentage of binding from time zero to the final incubation time after the addition
of the displacer, k is equivalent to Ku (min '), X is time (min), and Plateau is the percentage of

nonspecific binding.
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Abstract

In recent years, topical drugs containing the anticholinergic drugs, such as

glycopyrronium tosylate hydrate, sofpironium bromide, and oxybutynin hydrochloride

have been approved for primary hyperhidrosis. However, there are no data directly

comparing the efficacy and safety of these drugs. In this study, we compared the

binding and dissociation rates of these anticholinergic drugs to muscarinic receptor

subtype 3 (M3) (M3 receptor). The results of Scatchard analysis demonstrated that

these drugs had high affinity for the M3 receptor, with glycopyrronium tosylate
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hydrate having the highest binding capacity. Examination of the binding rates
revealed that glycopyrronium tosylate hydrate bound most rapidly to the M3 receptor.
Furthermore, glycopyrronium tosylate hydrate showed the slowest dissociation rate
when the dissociation rates were examined.

These results suggest that glycopyrronium tosylate hydrate possesses a high
affinity and maximum binding capacity for the M3 receptor, binding quickly and acting
for an extended period. On the other hand, although oxybutynin hydrochloride and
sofpironium bromide also exhibit high affinity for the M3 receptor, differences in
dissociation rates and half-life suggest potential variations in the differences in their

product profiles.

(ZHH : 2024412 H 23 H)
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