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A paper entitled ‘‘Pharmakologie des Tetrahydropapa-
verolins und seine Entstehung aus Dopamin’ will appear
in Arch. exp. Path. Pharmak., 248, 387 (1964).

Tetrahydropapaveroline was a gift from the Wellcome
Laboratories, London.
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Function of N-Acetyl Aspartic Acid in the
Brain : Effects of Certain Drugs

N-ACETYL-L-ASPARTIC acid (NAA) was discovered by
Tallan et al. in 1956 and shown to be unique in its re-
stricted localization to the brain of vertebrate species
and in its very high concentration in that organ!. Ocecur-
ring at a level of approximately 1 mg/g of brain, NAA is
sccond only to glutamic acid in the level of free amino-
acids in this tissue. Numerous attempts, using & variety
of drugs and experimental procedurcs, to change the
concentration of NAA in the brain have met with little
success. Thus, electric shock, insulin shock, ammonia
intoxication, and the administration to animals of
tranquillizers, central nervous system depressants or
convulsants, all failed to alter significantly the con-
centration of NAA in the brain?-4.

It was reported recently that several drugs, classified as
monoamine oxidase (MAO) inhibitors, when administered
to rats appeared to produce a rise in the concentration
of NAA in the brain®. As part of a larger study in this
laboratory designed to disclose the function of this unusual
amino-acid, it was decided to repeat and extend this
observation.

In our investigations, Ha/ICR Swiss mice were used.
Drugs were administered intraperitoneally as six daily
injections, except for hadacidin (&N -formyl hydroxyamino-
acetic acid), which was given as a single dose, and 5-
hydroxytryphophan (5HTP) and dihydroxyphenyl-
alanino (DOPA), which were givon every 3 h for a total
of four injections. The animals were killed by cervical
dislocation 4 h after the last injection of drug; the brain
tissue was removed and deproteinized. The NAA content
of the brain extract was determined essentially by the
method of Fleming®. This procedure utilizes a kidney
deacylase preparation to convert NAA to acetate and
aspartate, oxalacetic transaminase to convert aspartate
to oxaloacetate, and malic dehydrogenase to convert
oxaloacetate to malate. Since the last reaction utilizes
NADH, the amount of NAA. in the sample can be calcu-
lated from the spectrophotometrically determined cxtent
of oxidation of NADH to NAD.

The results of these experiments (Table 1) suggest a
relationship between NAA and 5-hydroxytryptamine
(6HT), since: (@) many agents that produce a rise in the
level of 5HT in the brain also produce an increased
concontration of NAA: (b) although some of the agents
are monoamine oxidase inhibitors and cause a rise in
catecholamines as well as 5HT in the brain, the adminis-
tration of DOPA, in contrast to 5SHTP, had no effect on
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Table 1. EFFECT OF DRUGS ON THE CONTENT OF N-ACETYLASPARTIC ACID
(NAA) IN THE BRAIN OF THE MOUSE

NAA content of Probability

Drug Dose  brain ug/g (mean (calculated
(mg/kg) value + S.D.) from ¢-test)
Saline (5)* —_ 974 + 41 —
Iproniazid (9) 100 1,415 + 245 00125
JB516 (‘Catron’) (5) 12 1,120 £ 77 0-025
Tranyleypramine (‘Parnate’) (10) 15 1,013 + 82 Not
significant
Isoniazid (5) 110 1,339 + 147 0-005
Imipramine (10) 25 1,165 *+ 138 0-005
L-5HTP (10) 50 1,205 + 79 0-005
L-DOPA (5) 50 980 + 106
significant
Reserpine (10) 075 825 + 114 0-05
LDS-25 (5) 025 776 £ 97 0015
Hadacidint (5) 100 796 + 67 0-005

* Number in brackets refers to number of animals.

The following drugs had no effect: pentobarbital, prochlorperazine
(‘Compazine’), amphetamine, atropine, 4-hydroxybutyric acid, y-butyrolac-
tone, f-methyl aspartate and NAA.

t The hadacidin was kindly supplied by Dr. H. Shigeura, of Merck, Sharp
and Dohme.

the level of NAA; (c) both LSD-25 (an antagonist to
5HT in peripheral systems) and reserpine (which lowers
the brain-level of 5HT) produce a fall in the amount of
NAA in the brain. In addition, it should be noted that
no correlation exists between brain-levels of NAA and
inhibition of monoamine oxidase, since isoniazid caused
a rise in the amino-acid concentration but is not an MAO
inhibitor, while tranyleypramine (‘Parnate’) is an in-
hibitor of MAO and yet does not significantly change the
level of NAA in the brain.

The inability of administered NAA to affect the endo-
gonous level of NAA in the brain suggests that the amino-
acid cannot pass the blood-brain barrier; this conclusion
also is supported by a subsequent experiment in which
it was found that the intraperitoneal injection of iso-
topically labelled NAA did not causc an appearance of
labelled NAA in the brain.

Experiments are in progress in an attempt to under-
stand the suggested relationship between 5HT and NAA..
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HAMATOLOGY

Inherited Variants in Serum Ceruloplasmins
of the Pig

By means of chromatography and electrophoresis on
starch gel, Morell and Scheinberg! showed at least four
different molecular components of ceruloplasmin in
preparations from the plasma of 9,109 human donors.
Then McAlister et al.? presented evidence for multiple
ceruloplasmin components in human sera. Using vertical
starch-gel electrophoresis to resolve the ceruloplasmins
combined with direct chemical and enzymatic analysis on
the gel, they defined five distinct proteins having one or
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