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Hydroxylamine and HPLC methods, measuring in vitro kinetics of enzymatic hydrolysis
of acetylcholine or acetylthiocholine by cholinesterases, are described. The hydroxylamine
method determines the dependence of substrate concentration vs. time, the HPLC method
is able to measure simultaneously the time dependences of substrate and both primary pro-
ducts, choline or thiocholine, and acetic acid. Practical determinations are shown, comparison
with known (above all Ellman’s and pH-stat) methods, advantages and disadvantages are dis-
cussed.
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Introduction

Acetylcholine (ACH) hydrolysis by acetylcholin-
esterase (ACHE) or butyrylcholinesterase (BCHE)
plays an important role in impulse transmission at
cholinergic synapses (Taylor, 1990). In the in vitro
studies of these uninhibited and inhibited hydroly-
ses acetylthiocholine (ATCH) is often used instead
of ACH because of its similar qualitative kinetic
behaviour and the possibility of relative simple
monitoring of the reaction course by on-line meas-
urement of the time dependence of the actual con-
centration of the first product of ATCH hydro-
lysis, thiocholine (TCH), by the well known
Ellman’s spectral method (Ellman et. al., 1961).
Hanin and Dudas (2000) describe many methods
measuring the cholinesterase activity. All of them
could be principally used for monitoring of ACH
and/or ATCH hydrolysis. The most common of
them (usable principally for ACH as well as
ATCH) is the pH-stat method, which determines
on-line the time dependence of the second product
of both hydrolyses, acetic acid (HA), by its contin-
uous neutralisation with the analytic solution of
strong alkali (e.g. KOH or NaOH). Unfortunately,
in the case of ATCH hydrolysis, in the aqueous
milieu the first product TCH behaves also as a
weak acid and consumes the next, badly definable
amount of the hydroxide solution at all reaction
times. By Brestkin et al. (1974) a formula for cor-
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rection of the titrant volume was given. We have
used it in our attempts, but without great success.
Our research group is now dealing with the study
of in vitro kinetics and mechanism of hydrolysis of
ACH and ATCH by ACHE and BCHE inhibited
by new types of inhibitors with the goal to find
a new, more effective and less toxic drug against
Alzheimer disease. The course of the mentioned
reactions was measured by the Ellman’s and the
pH-stat method, but we also looked for some
methods determining not only the actual concen-
tration of products [i.e. choline (CH) or TCH or
HA)], but also of the reactant (i.e. ACH or
ATCH), optimal substrate and product(s) in one
measurement. Below we describe two methods
having these properties, the hydroxylamine and
HPLC method.

Materials and Methods

Hydroxylamine (HXA) method

The principle of this method was described by
Hestrin (1949) for equilibrium (not reacting) mix-
tures: Hydroxylamine reacts in strongly alkaline
aqueous medium with the substrate (ACH or
ATCH) forming acethydroxamic acid and metha-
nol. Acidification of this mixture with HCl and ad-
dition of Fe3+ ions result in a red-brown complex,
ACH- or ATCH-acethydroxamic product, deter-


