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Effect of some lipid-soluble derivatives of amphetamine on
amphetamine levels in rat brain

Jonsson & Gunne (1972) observed that amphetamine levels in brain after injection of
(+)-amphetamine into rats were higher when the rats had been pretreated with fen-
fluramine. Jonsson (1972) showed that fenfluramine, norfenfluramine, and N-(2-
benzoyloxyethyl) norfenfluramine inhibited the para-hydroxylation of amphetamine.
The lipid-soluble character of the drugs seemed to be a factor in the inhibition but two
other lipid-soluble derivatives of amphetamine (4-chloroamphetamine and 4-chloro-
methamphetamine) were unable to block the para-hydroxylation of amphetamine, a
finding that led Jonsson to propose that both lipid-solubility and an unoccupied para
position on the ring were requirements for inhibition.

We have compared 2-chloro, 3-chloro-, and B8-difluoro-amphetamine, which are
lipid-soluble derivatives with an unoccupied para position, fenfluramine, 4-chloro-
amphetamine and 3-trifluoromethyl-a-methylbenzylamine, the next lower homologue
of norfenfluramine, on amphetamine levels in tissues.

Male albino Wistar rats, 130-155 g, were given (+)-amphetamine sulphate (SKF)
(5 mg kg, i.p.) to which (4)-[*H] amphetamine sulphate (New England Nuclear)
had been added to give a specific activity of 2 uCi mg=. Two h later, the rats were
decapitated, and the brain, liver, and whole blood were immediately removed.
Amphetamine levels were measured by extraction of the radiocactive amine from
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Fic. 1. Amphetamine levels in rat tissues 2 h after 5 mg kg-! i.p. of (-)-{*H]amphetamine
sulphate. Mean amphetamine levels in pg of amphetamine per g (wet weight) of tissue (ordinate)
with s.e. are shown for 5 rats per group. Drugs that had been injected at 10 mg kg=*, i.p. 1 h before
the amphetamine were: Control = saline, FENF = fenfluramine, TBZA = 3-trifluoromethyl-
a-methylbenzylamine, 2-Cl = 2-chloroamphetamine, 3-Cl = 3-chloroamphetamine, |4-Cl = 4-
chloroamphetamine, and DFA = gg-difluoroamphetamine.

a. Brain. b. Blood. c. Liver.

alkaline aqueous medium into benzene followed by liquid scintillation spectrometry
(Fuller & Hines, 1967). Deaminated and ring hydroxylated metabolites are not
extracted by this procedure. The test drug (at a dose of 10 mg kg—?) or saline was given
intraperitoneally 1 h before the amphetamine. All injection volumes were 1 ml kg,
Fenfluramine was from A. H. Robins, and 4-chloroamphetamine was from Regis
Chemical Company. All other compounds were synthesized in The Lilly Research
Laboratories.

Fig. 1 shows amphetamine levels in brain, blood, and liver. Both fenfluramine and
3-trifluoromethyl-a-methylbenzylamine significantly increased the levels of amphet-
amine in rat brain (Fig. 1a) and blood (Fig. 1b) and also in liver (Fig. 1c) but these
increases were smaller although statistically significant.

The fact that amphetamine levels were increased by fenfluramine and by 3-tri-
fluoromethyl-a-methylbenzylamine in all three tissues supports the idea that the
effects were due to an inhibition of amphetamine metabolism. The inability of the
chloroamphetamines to act similarly indicates that lipid-solubility and an unoccupied
para position alone are not sufficient to interfere with the metabolism of amphetamine.
BB-Difluoroamphetamine, a derivative of amphetamine so highly lipid-soluble that it
localizes chiefly in adipose tissue in vivo (Fuller & Molloy, 1971) also was without effect
on amphetamine levels.  On the other hand, 3-triffuoromethyl-a-methylbenzylamine
having one methylene unit less than norfenfluramine in the side chain, was able to
elevate amphetamine levels. These results suggest that inhibition of amphetamine
metabolism is not simply a consequence of the structural similarity of the two in-
hibitors to that of amphetamine but is a property that they share with agents like
imipramine, desipramine, and chlorpromazine, all of which are known to retard
the transport of other monoamines across cellular membranes and to inhibit amphet-
amine metabolism. A common mechanism of action by which all of these drugs
inhibit amphetamine metabolism may involve antagonism of amphetamine transport
across a membrane to the locus of hydroxylation.
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Eli Lilly and Company, HAroLD D. SNODDY
Indianapolis, Indiana U.S.A. BRryan B. MoLLoy
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