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FULLER,R W ANDH D SNODDY Effects of prolintane on 3,4-dihydroxyphenylacetic acid concentration in rat brain
after spiperone treatment PHARMAC BIOCHEM BEHAV 10(4) 561-563, 1979 —Prolintane (1-[a-propylphenethyl]-
pyrrolidine) but not I-(a-methylphenethyl)-pyrrohdine markedly enhanced the increase in 3,4-dihydroxyphenylacetic acid
concentration in the brains of rats treated with spiperone, a neuroleptic drug. This action and other properties of prolintane
described 1n the literature place 1t 1n a group of stimulant drugs that includes methylphenidate, cocaine and amfonelic actd

with properties that differ from those of amphetamine

Prolintane CNS stimulants Brain DOPAC

Spiperone

ROSS [5] reported recently that prolintane (1-[a-
propylphenethyl]-pyrrolidine) resembled methylphemdate
and cocaine 1n that its inhibition of H-dopamine accumula-
tion by synaptosomes from rat brain was not enhanced by
prior treatment of the rats with reserpine. In contrast, the
concentrations of d- and l-amphetamine, ephedrine and
phenmetrazine required to inhibit *H-dopamine accumula-
tion into synaptosomes in vitro were reduced by a factor of
5-10 when reserpine was given to the rats 18 hr prior to the
time they were killed for preparation of brain synaptosomes.

The methylphemidate-like drugs (including cocaine and
amfonelic acid) are known to enhance brain dopamine turn-
over 1n rats treated with neuroleptic drugs, whereas the
amphetamine class (d- and l-amphetamine and metham-
phetamine) do not have this effect [7] Since prolintane has
structural similanty to amphetamine (Fig. 1), its similarity to
methylphenidate rather than amphetamine mn regard to
dopamine uptake inhibition not being enhanced by reserpini-
zation stimulated our interest in seewng 1if prolintane would
also resemble methylphenidate in enhancing the turnover of
dopamine after neuroleptic treatment.

We determined the effect of prolintane on the increase of
3,4-dihydroxyphenylacetic acadd (DOPAC) 1n rat brain after
treatment with spiperone, a potent neuroleptic drug This
report shows that prolintane markedly enhanced the eleva-
tion of DOPAC, placing prolintane 1n the category of drugs
that includes methylphenidate, cocaine, amfonelic acid,
mazindol, and certain other indirectly-acting dopaminergic
agonists

METHOD

Male Wistar rats weighing 130-150 g from Harlan Indus-
tries, Cumberland, Indiana were given food and water ad lib.
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FIG 1 Chemucal structure of prolintane with the amphetamine nu-
cleus outlined

Spiperone was a gift from Janssen Pharmaceutica, Beerse,
Belgium Prolintane hydrochlonde was a gift from
Boehringer Ingelheim Ltd., Ridgefield, CT, U.S A. 1-
(a-Methylphenethyl)-pyrrohdine was synthesized in the
Lilly Research Laboratories Drugs were mjected IP, and
rats were killed by decapitation Whole brains were quickly
removed, frozen on dry ice, and stored at —15°C prior to
analysis. DOPAC concentration was determined spectroflu-
orometrically by use of the methods of Murphy, Robinson
and Sharman [4] and Spano and Neff [8]

RESULTS

The effects of prolintane on brain DOPAC concentration
in control rats and in rats pretreated with spiperone are
shown 1n Table 1. Prolintane did not change DOPAC con-
centration when given alone. Spiperone caused about a
four-fold increase in DOPAC as 1s characteristic of dopamine
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TABLE 1

ENHANCEMENT OF BRAIN DOPAC ELEVATION BY PROLINTANE BUT NOT
I-{(~a—-METHYLPHENETHYL)-PYRROLIDINE IN SPIPERONE-PRETREATED

RATS
Brain DOPAC, ng/g
Treatment Control Spiperone-pretreated
Saline 711 290 + 13
Prolintane 69 + 4 655 + 39*
|-(—a—Methylphenethyl)pyrrolidine 60 +9 275 + 16

*Sigmificantly different from corresponding saline-treated group, p<< 05
The test drugs were injected 1 p at 15 mg/kg 1 hr after spiperone (0 5 mg/kg,
1 p ) and 1 hr before the rats were killed Mean values + standard errors for 5

rats per gorup are shown
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FIG 2 Duration of the effect of prolintane on brain DOPAC after

spiperone pretreatment Spiperone (0 5 mg/kg, IP) was mnjected at

zero ime Prolintane (15 mg/kg, IP) was injected at 1 hr as indicated

by the arrow Mean values + standard errors for 5 rats per group are
shown

antagomsts The concentration of DOPAC n rats that re-
cerved prolintane in addition to spiperone was more than
twice that 1n rats treated with spiperone alone This
enhancement of DOPAC elevation by spiperone did not
occur with 1-(a-methylphenethyl)-pyrrolidine, which 1s sim-
ply amphetamine with the nitrogen incorporated nto a pyr-
rolidine nng, 1e 1s the analog of prohntane having an
a-methyl rather than an a-propyl substituent on the alkyl
side chain

The duration of the elevation of DOPAC by prolintane in
spiperone-treated rats 1s shown in Fig 2 The concentration
of DOPAC after spiperone alone was increased within 1 hr
and remained elevated throughout the five-hour period of
study When prolintane was mjected at 1 hr, the concentra-

tion of DOPAC was markedly increased during the next hour
and remained elevated at 2 hr after prohntane injection in
compartson to rats treated with spiperone alone However,
by 4 hr after prolintane injection, DOPAC concentration was
not different from that 1n rats treated with spiperone alone

DISCUSSION

These effects of prolintane are similar to those observed
earhier with amfonelic acid [2] and methylphemdate [3] CNS
stimulant drugs 1n this group have other properties 1n com-
mon that distinguish them from amphetamine Table 2 sum-
marizes some charactenstics of the two classes of CNS
stimulants The amphetamine group (ncluding both
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TABLE 2

COMPARISON OF BEHAVIORAL AND BIOCHEMICAL CHARACTERISITICS OF
VARIOUS STIMULANT DRUGS

Stereotyped Dopamine uptake Enhances dopamine
Hyperactivity nhibition turnover increase
Drug blocked by enhanced by after neuroleptic
reserpine treatment
d-Amphetamine —a—MT [7] Yes [1,8] No [2,5]
l-Amphetamine —a—MT [7] Yes [1] No [2]
Methamphetamine  —a—MT [7] ? No [2]
Phenmetrazine —-a—MT [7] Yes (1] ”
Cocaine Reserpine [9] No [1,8] Yes [2]
Amfonelic acid Reserpine [7] ” Yes [2,5]
Methylphenidate Reserpine (7] No [1] Yes [2,6]
Prolintane K No [1] Yes*

*This paper

stereoisomers of amphetamine itself, methamphetamine, and
phenmetrazine) produce stereotyped hyperactivity that 1s
blocked by a-methyltyrosine and not by reserpine [1]. These
drugs inhibit dopamine accumulation by brain synaptosomes
in vitro, and this inhibitory effect is enhanced when reserpine
1s myected mto the rats prior to removal of the brain for the
preparation of synaptosomes [5,6] These drugs do not
enhance the increase in dopamine turnover resulting from
treatment with dopamine receptor antagonsts [2,7]. The am-
fonelic acid/methylphenidate/cocaine group of drugs, to
which prolintane apparently belongs, differ in that (a) thewr
stereotyped hyperactivity 1s blocked by reserpine and not

a-methyltyrosine [1], (b) their inhibition of dopamine uptake
by synaptosomes in vitro 1s not affected by prior reserpini-
zation of the rats [5,6], and (c) they markedly enhance the
increased dopamine turnover produced by dopamine recep-
tor antagonists [2, 3, 7]. Some gaps 1n information with these
drugs are indicated in the table, and other CNS stimulant
drugs have to be studied further to determine if this categon-
zation into two groups 1s valid for these and other drugs The
precise differences 1n mechanism of action between the two
groups of drugs that lead to the differing characteristics in
these experimental situations also remain to be elucidated
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