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The Influence of Glucocorticoids on Plasma Cholinesterase (38219)
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An about 50% decrease of plasma butyr-
ylcholinesterase (acylcholine acyl hydro-
lase; EC 3.1.1.8; BuChE) activity devel-
oped in 12 days in patients who received
relatively large (50-100 mg) daily oral
doses of prednisone. After tapering the dose
of prednisone to 1015 mg per day, BuChE
activities gradually returned in 30-60 days
toward their pretreatment values (Zarday,
Z., and Foldes, F. F., unpublished data).
These findings strongly suggested that the
decrease of BuChE activity was caused by
prednisone. To investigate the validity of
this assumption the effects of glucocorticoids
on BuChE and AChE were investigated
in dogs.

Materials and Methods. A group of 4
mongrel dogs (2 males and 2 females) were
injected subcutaneously, 2 mo apart, first
with 10 mg/kg methylprednisolone and
subsequently with 2 mg/kg dexamethasone
per day for 12 consecutive days. After dis-
continuation of the injections the animals
were observed until their BuChE activity
became stabilized at or near control levels.

BuChE activity was determined with
acetylcholine (ACh) and benzoylcholine
(BeCh) and AChE activity with acetyl-g-
methylcholine (MeCh) substrates using a
O-point potentiometric titration method
(pH-Stat, Radiometer, Copenhagen). Hep-
arinized blood samples were centrifuged at
1000g for 15 min. The plasma was re-
moved, red cells were washed twice with
0.9% NaCl and then hemolyzed with equal
volume of distilled water. The volume of
the assay system was 2 ml. The final plasma
and red cell dilutions were 1:10 and 1:20
respectively and the substrate concentra-

tions were 2 X 10-2 with ACh and BeCh
and 102 M with MeCh. For the determina-
tion of AChE activity 0.5 M NaCl was
added to the system to obtain optimal
rates. Determinations were carried out in
duplicates at pH 7.4 and 37°. Correction
was made for nonenzymatic hydrolysis. En-
zyme activities were expressed as pmol sub-
strate hydrolyzed by 1 ml plasma or red
cell per hour. The results were tested for
significance with Student’s ¢ test.

Results. The findings presented in Fig. 1
indicate that during the administration of
both methylprednisolone and dexametha-
sone there was a significant fall in the hy-
drolysis rate of both substrates by BuChE.
After discontinuation of the corticoid ad-
ministration BuChE activity gradually re-
turned towards pretreatment levels. There
was no change in AChE activity during or
after the administration of either drug.

Discussion. There are several possible ex-
planations for the decreased BuChE activity
encountered after the administration of glu-
cocorticoids. These compounds may con-
ceivably inhibit BuChE, stimulate the syn-
thesis of a biological inhibitor, interfere
with its synthesis in the liver or increase its
rate of degradation.

In vitro glucocorticoids did not inhibit
either BuChE or AChE; neither did the
admixture of plasma samples from patients
or dogs in whom BuChE activity has been
depressed by glucocorticoids inhibit in vitro
BuChE activity of normal human plasma.

Plasma BuChE is synthetized in the liver
(1) and in man has a half life of about 9
days (2). Therefore, the finding that BuChE
activity of patients decreased by about 50%
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Fic. 1. Reversible depression of plasma butyr-
ylcholinesterase (BuChE) activity by predniso-
lone (A) or dexamethasone (B). Means *+ S.E. of
plasma BuChE activities in 4 dogs who received
daily subcutaneous injections of 10 mg/kg methyl-
prednisolone or 2 mg/kg dexamethasone for 12
days. Solid line acetylcholine, broken line benzoyl-
choline substrate (2 X 107 M).

after 12 days of prednisone administration
could be interpreted as presumptive evi-
dence of the almost complete inhibition of
BuChE synthesis by this compound. Inhi-
bition of the synthesis of nucleic acids and
proteins by glucocorticoids in lymphoid
tissues, both in vivo and in vitro, had been
reported (3, 4). In the liver, however,
instead of depression, glucocorticoids were
found to cause a marked increase in the
rate of synthesis of RNA (5, 6) and pro-
teins (5-7), including certain enzymes, such
as transaminases (8, 9).
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The findings presented indicate that
glucocorticoids, similarly to their effect on
lymphoid tissues, are capable of depressing
the activity of at least one enzyme, BuChE,
synthetized in the liver. Although BuChE
has no known physiological function, it has
considerable pharmacological significance.
It is the enzyme that hydrolyzes the widely
used neuromuscular blocking agent, suc-
cinylcholine chloride (10, 11) and the
ester-type local anesthetics, for example,
procaine hydrochloride or tetracaine hydro-
chloride (13, 14). Significant decrease of
BuChE activity may increase the intensity
and duration of action of hydrolyzable
muscle relaxants (15-17) and the systemic
toxicity of ester-type local anesthetic agents
(18).

It remains to be determined whether the
depression of the synthesis of BuChE by
glucocorticoids is a specific process, or the
synthesis of other proteins and perhaps,
also, other functions of the liver are also
depressed by these compounds.

Summary. The daily subcutaneous injec-
tion of 10 mg/kg methyl-prednisolone or 2
mg/kg dexamethasone for 12 days to mon-
grel dogs caused a significant decrease of
plasma butyrylcholinesterase (BuChE) ac-
tivity. BuChE activity returned toward pre-
drug values after discontinuation of gluco-
corticoids. There were no changes in
erythrocyte AChE activity.
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