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Mescaline- Induced Changes of Brain-Cortex Ribosomes
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Summary, Brain-cortex slices demethylate mescaline
and p-methoxyacetanilide, a reference O-demethyl-
ating substrate, though the rate of demethylation of
mescaline is about one third that of the reference sub-
strate. The demethylase activity is localized mostly in
the soluble supernatant (105000 x g). It is purified
47-fold with respect to the demethylation of mescaline
by ammonium sulfate precipitation and DEAE cellu-
lose chromatography. The partially purified demethyl-
ase, which is stable for 3 - 5 days at - 5°C in the pres-
ence of dithiothreitol and glutathione and is inhibited
by p-chloromercuribenzoate, has maximal activity at
pH between 7.2 and 8.0. It demethylates mescaline into
3,4-dirnethoxy-5-hydroxyphenethylamine and 3,5-di-
methoxy-e-hydroxyphenethylamine and some un-
identified derivatives.
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INTRODUCTION

Mescaline sulfate decreases the protein-synthesizing
ability of ribosomes of brain cortex slices when meas-
ured in vitro (Datta and Ghosh, 1971). Since mescaline
is known to be demethylated in the liver (Daly et al.,
1962), attention has been directed to examine whether
there is a transmethylation process in the brain and if
so, whether it is linked, in any way, to the decrease of
protein-synthesizing ability of ribosomes as a result
of mescaline treatment. In the present study, the en-
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zymic demethylation of mescaline in the brain-cortex
was examined. A demethylase activity was found in
the soluble supernatant of brain-cortex slices. ItS
partial purification and its role in the demethylation
of mescaline are presented here.

METHODS
Preparation of Brain-Cortex Slices. The cortex portions of brain
tissue obtained from freshly shaughtered goats were carefully re-
moved and cut into 0.5 mm slices in the cold.

Preparation of Subcellular Fractions. Nuclei, mitochondria, micro-
somes, ribosomes and soluble supernatant were prepared as de"
scribed by Datta and Ghosh (1963, 1970) and Datta et al. (1976).

Enzymic O-Demethylation of Mescaline. The O-demethylation of
mescaline was studied in incubation mixtures as described by Axel"
rod (1956) by measuring formaldehyde formed by the method of
Cochin and Axelrod (1959). Unless stated otherwise in the text or
in tables or figures, the incubation (assay) mixture containing brain
cortex slices or subcellular fractions or soluble supernatant or par-
tia~ly purified enzyme as demethylase source (with protein contents
as specified in the text or in tables), 2 umole of mescaline surface (or
more as 'specified elsewhere) (or its congener p-mcthoxyacetanilide),
50 umole of nicotinamide, 25 umole of MgCh, 0.2 umole of NADP,
0.1 mmole of sodium phosphate buffer, pH 7.4, 25 umole of sodium
isocitrate, 2.5 !lg of isocitrate dehydrogenase,S umole of neutralized
semicarbazide hydrochloride (to trap formaldehyde) and water to
make a final volume of 5 ml was placed in a 20 ml beaker. The mix-
ture was incubated in a Dubnolf shaker for 1 hat 37° C in air. At the
end of the incubation period, a 4 ml sample of the mixture was trans-
ferred to a 15 ml test tube containing 0.8 ml of12 NHCI and assayed
for fonnaldehyde. The enzyme activity was expressed as !lIDole of
formaldehyde formed per h.

Identification of O-Demethylated Mescaline Derivatives. After com-
pletion of incubation as described above 1 rnl of 12 N HCI was
added to the whole incubate which was then kept in ice for 30 min.
The precipitated protein was removed by centrifugation. The super-
natant was lyophilized and the residue extracted with 5 ml of hot
absolute ethanol. The extract was dried in vacuum. The residue was
extracted 2 times with 2 ml portions of 0.1 N Hel to solubilize
amines, i.e. the residual mescaline and its O-demethylated products.
The combined extracts were evaporated to dryness in vacuum. The
residue was extracted with 2.5 ml of absolute methanol and the ex"
tract was later concentrated in vacuum to 0.10 - 0.15 ml. The metha-
nol extract (0.05 ml) was applied to the Whatman No.1 filter paper.


