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tudies on the butyrylcholinesterase

(BuChE) catalyzed hydrolysis of thiocho-
line esters ! performed in 0.1 M potassium
chloride, with the aid of an automatic
recording titrator 2 and using fraction IV-
6-3 obtained from retroplacentar serum
(AB Kabi, Stockholm), gave results, which
apparently did not follow the Michaelis-
Menten law. In no case could straight
lines be obtained when, for example,
according to Hofstee’s * variation of the
Michaelis-Menten equation

v=—g X Ex + Vam (1)

enzyme activity (v) was plotted against
v/S (S = conc. of the substrate).' All pS-
activity curves showed a kind of S-shape,
but the activity did not approach zero
around substrate concentrations of 0.5 X
10-®* M, as one would expect. The unex-
pected high reaction velocities at low
substrate concentrations were shown not
to depend upon spontaneous hydrolysis
of the substrates or upon accelerating
effects of potassium iodide (Fig. 1).
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In order to find out, if the reason for
the deviation from the Michaelis-Menten
law was to be found in the enzyme prepa-
ration, it was decided to study a pS-activity
curve with the same enzyme preparation
and & wellknown substrate such as buty-
rylcholine iodide (BuChlI). This was done
at constant ionic strength u = 0.20,
pH = 8.00 and 25°C. By means of intro-
ducing a second syringe in the automatic
recording titrator, driven synchronously
with the syringe containing the titrator
(sodium hydroxide) and containing a
BuChlI solution of exactly the same con-
centration as the titrator (each mole of
hydrolysed BuChI consumes one mole of
sodium hydroxide), it was possible to keep
the substrate concentration constant dur-
ing the course of hydrolysis and thus to
change a pseudo-first order reaction to a
pseudo-zero order reaction. This method
allowed studies of the hydrolysis down to
about 10-¢ M solutions of substrate. The
small amcunts of solutions from the syr-
inges caused only insignificant changes in
the ionic strength of the solution during
the course of hydrolysis.

Enzyme: 25 mg of serumfraction IV-6-3
were dissolved in 100 ml of 0.1 M potassium
chloride. Titrator: 0.025 M sodium hydroxide.
Substrate solution: The second syringe con-
tained a 0.025 M solution of butyrylcholine
iodide in distilled water. Subsirate concentration
and ionic strength: A substrate concentration
range from 10-! M to 10~ M (in final solution)
was studied. The ionic strength of the final
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Fig. 1. Dependence of enzyme activity on ionic strength for the system potassium chloride

—IV.6-3—acetylthiocholine iodide

(@) jand potassium

iodide—IV-8-3—acetylthiocholine

iodide (X ). Concentration of acetylthiocholine iodide 0.001 M. :
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Fig. 2. pS-Activity curve for the system

serum fraction IV-6-3—BuChI at t = 25°C,

ionic strength y = 0.20, pH = 8.00. Substrate

concentration kept constant by means of
”double syringe’’ method.

solutions was kept at 0.20 by dissolving addi-
tional amounts of potassium iodide. Method:
37 ml of 0.10 M potassium chloride were added
to the vessel. Substrate and potassium iodide
were dissolved in this solution. The syringe
containing the titrator was put into place and
pH was adjusted to 8.00. 3 ml of enzyme solu-
tion were administered and pH was immediat-
ely again adjusted to 8.00. The second syringe
was put into place and hydrolysis was recorded
during about 10 min. Initial values were used
for calculations,

Fig. 2 shows the curve obtained which
gives the impression of 2 enzymes able to
split BuChl. The second enzyme seems
to have a very low substrate maximum,
about 0.5 x 10-* M. Assuming that the
second enzyme is of the BuChE type, thus
not inhibited by excess of substrate, it was
possible to obtain two straight lines, ac-
cording to Hofstee’s equation, as shown
in Fig. 3. The lines were calculated by
the method of least squares. From the
line representing the second enzyme, the
maximum activity for the second enzyme,
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Fig. 3. Michaelis-Menten plot according to
Hofstee. O, experimentally obtained curve;
@, first part of the curve minus maximum
activity for the second part of the curve;
A, second part of the curve. Straight lines
calculated by method of least squares.

0.3 umole ml-! min-1, was calculated. This
value was subtracted from the activity
values of the first part of the experi-
mentally obtained pS-activity curve. The
last values belonging to the first part of
this curve were subtracted by 0.29 umole
ml~! min-!, as maximum activity does not
seem to be reached at this point.

The possibility of two enzymes occurring
in the preparation used is also indicated
by earlier electrophoretic and chromato-
graphic studies * on fraction IV-6-3. Chrom-
atograms on calcium phosphate showed
always two peaks with cholinesterase
activity.
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