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1990. —Male Sprague-Dawley rats were trained to discriminate the anorectic drug d,l-fenfluramine (2.0 mg/kg intraperitoneally ad-
ministered) from its vehicle using a food-motivated (fixed-ratio 10 schedule) two-lever operant task. Once trained, doses of 0.5, 1.0
and 1.5 mg/kg fenfluramine tested 20 min after IP administration produced dose-responsive discrimination performance. Subse-
quently, noncontingent twice-a-day administrations of 1 ml/kg saline were made for 4 days and the dose-effect relationship redeter-
mined on the 13th to 15th day after initiation of the chronic saline regimen. Results of these dose-response experiments indicated
that there was no significant effect upon fenfluramine discrimination after multiple saline injections or after 10 days without train-
ing. Following four days of retraining, 6.25 mg/kg fenfluramine twice-a-day for four days was followed 10 days later by another
dose-response determination. This purportedly neurotoxic regimen of fenfluramine significantly increased the rats’ ability to discrim-
inate fenfluramine. These results suggest the possibility that chronic release of serotonin or selective damage to serotonin-containing
neurons produced by fenfluramine may lead to postsynaptic supersensitivity as manifested by the functionally increased discrimina-

tive performance observed.
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FENFLURAMINE is an m-trifluoromethyl-N-ethyl derivative of
amphetamine which has been used for more than 25 years for the
treatment of obesity (19) and, more recently, has been shown to
decrease autistic symptomatology in approximately one-fourth of
the children who have received daily doses of it for several months
(2, 13, 18). The anorectic effects of fenfluramine are believed to
be due to its serotonin (SHT)-releasing properties (5, 8, 20), as
well as its ability to inhibit serotonin reuptake (6,7), two mecha-
nisms expected to increase synaptic serotonin concentrations and,
thereby, to hyperstimulate postsynaptic SHT neurons. A recent
research news article, appearing in Science (3), likened the con-
tinued use of fenfluramine in obesity control, and the possible
SHT neurotoxicity that it may produce, to the SHT neurotoxicity
produced by the Schedule I drug 3,4-methylenedioxymeth-
amphetamine (MDMA; ‘‘ecstasy’’). That fenfluramine has long-
lasting, possibly neurotoxic, effects upon central SHT when ad-
ministered in high doses has been reported by numerous laboratories
(4, 10, 11, 23, 24). Nevertheless, the functional consequences of
the serotonergic deficits are still unclear and the effect that large
depletions of SHT might have in humans exposed to fenfluramine
over a long period of time is controversial (3).

The discriminative properties of fenfluramine have been well-
established to exist in the rat by several investigators (9, 14, 22,
25). The results from these laboratories have suggested that fen-
fluramine acts as a drug capable of controlling differential re-
sponding in the discrimination paradigm by mediation of serotonergic
neurons (14,25). It is the purpose of the present investigation to
employ fenfluramine as the discriminative stimulus that will en-
able an animal to differentiate one response from another based
solely upon the drug or nondrug condition under which it is placed.
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Subsequent to this training, a neurotoxic dose/regimen of fenflu-
ramine will be administered to the animals in an effort to investi-
gate the consequences of fenfluramine neurotoxicity upon its own
discrimination.

METHOD
Subjects

Twelve male Sprague-Dawley rats were purchased from Zivic-
Miller laboratories (Allison Park, PA) at a weight of 280-320 g
and were housed individually in hanging wire cages. They were
kept in a room maintained at a constant temperature (21-22°C)
and humidity (50-65%) and illuminated 12 h per day (lights on
at 0600 h). The rats were given water ad lib, but were on a re-
stricted diet of commercial rat chow so as to maintain their body
weights at approximately 85% of their free-feeding weights as
determined by a growth chart from the supplier.

Apparatus

Twelve standard rodent operant test chambers (Lafayette In-
strument Co., Lafayette, IN) were housed in light-proof, sound-
attenuated and fan-ventilated outer shells. Each chamber was
equipped with two levers mounted 7 cm apart and 2 cm above a
grid floor. A food pellet receptacle was equidistant between the
levers and was programmed to deliver a 45 mg Noyes food pel-
let as reinforcement. Located in an adjacent room, to control and
record each training and test session, was solid-state program-
ming equipment (Med Assoc., E. Fairfield, VT).

Shaping to Lever-Press Procedure
The food-deprived rats were administered distilled water (ve-
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hicle) intraperitoneally (IP) 20 min prior to the start of the exper-
iments and were trained to press either the right (n=6) or the left
(n=06) lever to receive food reinforcement under a fixed ratio 1
(FR 1) schedule. Training continued as the FR schedule was made
increasingly more demanding until an FR 10 schedule was achieved
over a period of 7 days; this FR 10 schedule was maintained for
3 additional days. On the following training session, the rats re-
ceived (IP) an equal volume (1 ml/kg) of the vehicle containing
2.0 mg/ml d,1-fenfluramine hydrochloride (calculated as base) 20
min prior to the training session. At that time, the rat was placed
into a randomly assigned operant chamber and an FR 1 schedule
on the opposite (the designated **drug-correct’’) lever was in ef-
fect. The FR schedule was gradually increased over a 5-day pe-
riod until a stable FR 10 schedule was attained on the second
lever and this schedule was maintained for 3 additional days.

Discrimination Training

Once FR 10 responding was achieved on both levers, the dis-
crimination training phase began in which the food-motivated rats
were required to press the fenfiluramine-appropriate lever after
fenfluramine administration and the vehicle-appropriate lever af-
ter vehicle administration in order to receive reinforcement. A
biweekly repeating schedule of administration for either fenflur-
amine (F) or vehicle (V) injected (IP) at 20 min prior to begin-
ning of the training session was in effect throughout the training
phase: V-F-F-V-V. F-V-V-F-F. The lever pressed 10 times first
was designated as the ‘‘selected’’ lever and every 10th press on
the fenfluramine-correct lever was reinforced on days when the
animals were administered fenfluramine, whereas every 10th re-
sponse on the opposite lever was reinforced after vehicle admin-
istration. On any daily session, the animal received 40 food pellets
after making 400 correct responses on the state-appropriate lever.
Discrimination sessions were continued until each rat reached the
performance criterion, i.e., selecting (pressing 10 times first) the
appropriate lever, according to the state imposed, on 8 of 10
consecutive daily sessions. When this criterion was attained, the
number of the first session of the 10 consecutive sessions was the
measure referred to as the sessions-to-criterion [STC; (16)]. The
animals were required to choose the state-appropriate lever on
one additional set of 8 of 10 consecutive sessions; this measure
constituted the sessions-to-criterion 2 (STC 2).

Dose-Response Relationship to Various Doses of Fenfluramine

After all the rats attained the training criterion and were, thus,
judged able to discriminate between 2.0 mg/kg fenfluramine and
its vehicle, the animals received various doses of fenfluramine
(dose-response; DR) different from the training dose according to
the following biweekly schedule: F-DR-V-DR,-F, DR,-V-DR, -
F-DR;, etc.. where F=fenfluramine training dose; V =vehicle;
DR, =one other dose of F; DR, =second other dose of F, etc.
Doses were administered IP at 20 min prior to testing and, on
these test days, the animals were allowed to lever press until 10
responses were made on either lever. At that time, the rats were
immediately removed from the operant test cage, without receiv-
ing reinforcement, and placed into their home cages in order to
preclude any reinforcement (training) at a dose different than the
2.0 mg/kg fenfluramine dose used to train them. This procedure
allowed calculation of the dose of fenfluramine that produced 50%
discriminative performance, i.e., the EDs, value.

Saline and Fenfluramine Neurotoxic Regimen

After the dose-response determinations, a regimen of morning
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TABLE 1

SCHEDULE OF ADMINISTRATION OF SALINE OR A HIGH. NEUROTOXIC
DOSE (6.25 mg/kg) OF FENFLURAMINE (FENtx) AND TESTING OF
DISCRIMINATION TO LOWER DOSES OF FENFLURAMINE (FEN)

a.m. p.m.
Day Series 1/Series 11 Series I/Series 1

Saline/FENtx Saline/FENtx

1

2 Saline/FENtx Saline/FENtx
3 Saline/FENtx Saline/FENtx
4 Saline/FENtx Saline/FENtx
13 — 1.0 FEN
14 vehicle 2.0 FEN
15 — 0.5 FEN

and afternoon IP administrations of saline was given over a 4-day
period 10 days prior to redetermining the dose-response relation-
ship. This regimen was intended to determine if saline adminis-
trations twice-a-day for 4 days, as well as the absence of training
for 10 days, would affect discrimination of various doses of fen-
fluramine. Once this was determined, the next phase of the ex-
periment was to administer a neurotoxic dose (6.25 mg/kg) of
fenfluramine IP twice-a-day for 4 days, a regimen reported to
produce serotonin neurotoxicity in animals sacrificed 14 days af-
ter its initiation (10).

Between these two experiments, i.e., after the dose-response
experiments following repeated saline administration and prior to
starting high dose fenfluramine injections, all rats were tested and
retrained with two fenfluramine and two vehicle maintenance ses-
sions. The regimens used after saline and fenfluramine are de-
tailed in Table 1. Series I refers to the saline regimen and series
II to the 6.25 mg/kg fenfluramine regimen of administrations over
a 4-day period. In each case, the animals went without any train-
ing/testing until the 13th day when, in the afternoon, 1.0 mg/kg
fenfluramine was tested in extinction. This was followed on day
14 with a nonreinforced vehicle test in the morning and a trial
with 2.0 mg/kg fenfluramine (training dose) in the afternoon.
Lastly, the afternoon session on the 15th day was conducted af-
ter administration of 0.5 mg/kg fenfluramine. In all of these four
tests, the animal was immediately removed upon making 10 re-
sponses on either of the two levers.

Measurements and Statistics

The lever pressed 10 times was designated the ‘‘selected’” le-
ver. The percentage of rats selecting the lever appropriate for
fenfluramine was the quantal measurement of discrimination. In
addition, the number of lever-presses made upon the fenfluramine
lever divided by the total number of responses on the fenflu-
ramine and vehicle levers at the time that the tenth response is
made on either lever, times 100, constitutes the quantitative mea-
surement. The quantal data were analyzed by application of the
method of Litchfield and Wilcoxon (12) which employs probits
vs. log-dose effects, allows for the generation of EDs, values and
tests for parallelism between dose-response curves. The quantita-
tive data were calculated for each animal for each session, e.g..
for an animal who pressed the fenfluramine lever ten times and
the vehicle lever twice after the administration of fenfluramine.
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TABLE 2

DOSE-RESPONSE EFFECTS WITH VARIOUS FENFLURAMINE DOSES AT
13, 14 AND 15 DAYS FOLLOWING MULTIPLE ADMINISTRATION OF
EITHER SALINE OR 6.25 mg/kg FENFLURAMINE

After Saline After Fenfluramine

Dose Quantitative Quantitative
Fenfluramine (n) Quantal (S.E.M) Quantal (S.EM)
2.0 (10 90.0 84.4 (7.1) 90.0 80.7 (9.0)
1.0 (9) 88.9 80.1 (5.7) 100.0 91.4 (2.2)*
0.5 (11 27.3 36.5 (10.5) 72.7 64.0 (9.6)*
0.0 (veh) (11) 18.2 26.5 (9.5) 18.2 31.2 (8.5)

n: number of rats (n=11) responding at dose tested.
*p<<0.05 (paired r-test).

the quantal (all-or-none) score would be fenfluramine as the se-
lected lever, and the quantitative measurement would be fenflu-
ramine lever responses divided by fenfluramine plus vehicle lever
responses, or 10/10 + 2=0.833 x 100; thus, the quantitative
measurement on this animal’s test session would be 83.3%. The
quantitative data were subsequently analyzed with a Student’s
paired #-test with p<<0.05 set as the criterion for significance.

RESULTS

The rats rapidly learned to discriminate 2.0 mg/kg d,l-fenflu-
ramine from its vehicle as they attained the session-to-criterion
for the first time (STC 1) in a mean of 3.4 training sessions
(range: 1-7 sessions). Likewise, the first session for the second 8
of 10 correct consecutive trials (STC 2) was, on average, the
13.4th training session (range: 11-17). Once all rats reached cri-
terion performance, doses of fenfluramine lower than the training
dose, i.e., 0.5, 1.0 and 1.5 mg/kg, were administered during test
sessions. During these dose-response experiments, one of the 12
rats died of causes unrelated to the experiment and the results re-
flect this fact (n=11). The training dose (2.0 mg/kg) of fenflu-
ramine produced 100% of response (quantal measurement) upon
the fenfluramine-appropriate lever. Likewise, 1.5 mg/kg fenflu-
ramine also produced errorless discrimination. When 1.0 mg/kg
was administered, 54.6% of first selected lever choices were on
the fenfluramine-appropriate lever and with 0.5 mg/kg fenfluramine
36.4% of selected lever choices were made on this lever. Vehi-
cle administration during interspersed trials produced 4.6% of se-
lected lever choices on the fenfluramine lever or (to look at it a
different way) 95.4% on the vehicle-appropriate lever. These re-
sults allowed for an EDs, value of 0.71 mg/kg (95% confidence
limits: 0.52-0.95 mg/kg). Because of the similarity in discrimi-
native performance after 1.5 and 2.0 mg/kg, the doses that were
consequently selected to be used after the saline and neurotoxic
fenfluramine regimen were 0.5, 1.0 and 2.0 mg/kg fenfluramine.

The results of testing these doses of fenfluramine after re-
peated treatment with saline and (later) a fenfluramine neurotoxic
dose are presented in Table 2. When 1.0 mg/kg fenfluramine was
tested on the afternoon of the 13th day (see Table 1, above), 9 of
the 11 rats responded with 8 of them selecting the fenfluramine-
appropriate lever; this yields a quantal measurement of 8/9 or
88.9% and a quantitative measurement of 80.1% was determined.
On the next morning, vehicle administration resulted in all of the
animals responding with two rats choosing the (inappropriate)
fenfluramine lever. During the same day’s afternoon test session,
the training dose of 2.0 mg/kg fenfluramine resulted in 9 of 10
responding animals choosing the fenfluramine-correct lever. On
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the last day of postsaline testing, 0.5 mg/kg fenfluramine admin-
istered on the afternoon of the 15th day resulted in 3 of the 11
responding animals choosing the fenfluramine-appropriate lever.
Following a four-day period of retraining (see the Method sec-
tion) in which the animals were observed to be capable of accu-
rately discriminating fenfluramine from saline, they received 6.25
mg/kg fenfluramine twice-a-day for 4 days. The results of testing
the same doses of fenfluramine 13, 14 and 15 days after initiat-
ing this regimen appear on the right side of Table 2. Nine of the
10 (90%) responding animals choose the fenfluramine lever after
2.0 mg/kg and all of the 9 responding animals (100%}) choose this
lever after 1.0 mg/kg fenfluramine. When 0.5 mg/kg was tested
(on the 15th day), 8 of the 11 responding animals choose the
fenfluramine-correct lever. When the quantitative measurements
are compared following the fenfluramine neurotoxic regimen to
these measurements following the repeated administrations of sa-
line, there is a significant increase in discriminative performance
after 0.5 and 1.0 mg/kg fenfluramine (p<<0.05; paired f-test).

DISCUSSION

The results of this study demonstrate that the commercially
available anorectic drug d,l-fenfluramine (Pondimin®) is capable
of controlling differential operant responding in rats based on its
discriminative stimulus properties. This has previously been re-
ported by this (22) and numerous other laboratories (9, 14, 25).
The acquisition of criterion performance, viz., two sets of 8 of 10
consecutive sessions in which the appropriate lever was pressed
10 times first, was accomplished in a mean of 13.4 sessions with
a range of 11 to 17 sessions. This was slightly faster discrimina-
tive learning than previously reported (mean: 18.6 sessions) with
the same fenfluramine training dose (22). Varying the dose of the
training drug produced a stimulus generalization gradient which,
when analyzed (12), yielded a dose of fenfluramine that would
produce 50% fenfluramine-appropriate lever selections (the EDs,
value) as 0.71 mg/kg, a value very similar to the ED5,=0.79
mg/kg found in a previously trained group of animals (22).

When saline was administered in a volume of | ml/kg twice-
a-day for 4 days and a dose-response relationship was determined
starting 13 days after the initiation of the chronic regimen (see
Table 1), the EDg, value (=0.60 mg/kg) was within the 95%
confidence limits (0.52-0.95) of the EDs, value generated prior
to the 10-day hiatus without continued training. Thus, the regi-
men of saline administration, as well as the ‘‘time-off,”’ did not
significantly affect the animals’ discrimination of the training or
lower doses of fenfluramine. In contrast, the administration of
6.25 mg/kg fenfluramine twice-a-day for 4 days produced a sig-
nificant increase in the quantitative discrimination measurement
after 0.5 and 1.0 mg/kg fenfluramine when these doses of fenflu-
ramine were tested 13 and 15 days, respectively, after the initia-
tion of the fenfluramine neurotoxic regimen. The quantal EDs,
value for the three doses of fenfluramine tested after this neuro-
toxic regimen was 0.009 mg/kg; the potency ratio between the
dose-response generated after saline compared to that measured
after fenfluramine neurotoxic regimen was 6.89; significant at
p<0.05 (12).

By employing the same dose and injection schedule previ-
ously used in an examination of the ability of fenfluramine to
significantly deplete levels of SHT in various brain areas (10), an
increase in discriminative performance to fenfluramine was ob-
served. Thus, at a time when repeated injections of fenfluramine
have been shown to produce as much as an 80% depletion of SHT
in specific brain areas, rats were shown to have an increase in
their fenfluramine-induced discriminative stimuli that resulted in
a significant increase in discrimination of half and one-quarter of
the training dose (Table 2), as well as a significant shift of the
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dose-response curve to the left. The most parsimonious explana-
tion for this heightened sensitivity resides in the possible devel-
opment (after repeated fenfluramine administrations and over time)
of postsynaptic receptor supersensitivity following chronically de-
creased SHT release (11). Indeed, this process has been suggested
to explain the restoration of normal function and the tolerance
observed to the anorectic action of fenfluramine (21). It is gener-
ally thought that chronic treatment with drugs that promote SHT
neurotransmission create ‘*‘down regulation’’ or a decreased num-
ber of receptor sites. However, results of the present study are
consistent with the hypothesis that fenfluramine may be neuro-
toxic to presynaptic structures. In this case, posttesting with fen-
fluramine would result in an increase in discriminative performance
compatible with hypersensitivity of postsynaptic receptors. This
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hypothesis is supported by recent reports (1, 15, 17) which dem-
onstrate profound fenfluramine-related degeneration of SHT-im-
munoreactive axons in rat cortex and striatum. The present study
demonstrated the functional increase in fenfluramine-trained ani-
mals’ ability to discriminate fenfluramine following a regimen
that has repeatedly been shown to cause serotonergic neuronal
degeneration.

ACKNOWLEDGEMENTS

The author would like to thank Denise McBurney for her expertise in
the conduct of these experiments, Martha Hilgert and Karen Kelley for
processing the words of the manuscript, Dr. Steven A. Signs for helpful
comments and Dr. David Johnson, of A.H. Robins, who graciously pro-
vided the racemate of fenfluramine used in this study.

REFERENCES

I. Appel. N. M; Contrera, J. F.: De Souza, E. B. Fenfluramine selec-
tively and differentially decreases the density of serotonergic nerve
terminals in rat brain: Evidence from immunocytochemical studies.
J. Pharmacol. Exp. Ther. 249:928-943; 1989.

2. August, G. J.; Raz, N.; Papanicolaou, A. C.; Baird, T. D.; Hirsh,
S. L.; Hsu, L. L. Fenfluramine treatment in infantile autism: Neuro-
chemical, electrophysiological, and behavioral effects. J. Nerv. Ment.
Dis. 172:604-612; 1984.

3. Barnes, D. M. Neurotoxicity creates regulatory dilemma. Science
243:29-30; 1989.

4. Clineschmidt, B. V.; Zacchei, A. G.; Totaro, J. A.; Pflueger, A. B.;
McGuffin, J. C.; Wishousky, T. I. Fenfluramine and brain serotonin.
Ann. NY Acad. Sci. 308:222-241; 1978.

5. Costa, E.; Gropetti, A.; Revuelta, A. Action of fenfluramine on
monoamine stores of rat tissues. Br. J. Pharmacol. 41:57-64; 1971.

6. Fuller, R. W.; Snoddy, H. D.; Robertson, D. W. Mechanisms of ef-
fects of d-fenfluramine on brain serotonin metabolism in rats: Uptake
inhibition versus release. Pharmacol. Biochem. Behav. 30:715-721:
1988.

7. Garattini, S.; Buczko, W.; Jori. A.; Samanin, R. The mechanism of
action of fenfluramine. Postgrad. Med. J. 51(Suppl. 1):27-35; 1975.

8. Garattini, S.; Caccia, S.; Mennini, T.; Samanin, R.; Consolo, S.:
Ladinsky, H. Biochemical pharmacology of the anorectic drug fen-
fluramine: A review. Curr. Med. Res. Opin. 6(Suppl. 1):15-27; 1979.

9. Goudie, A. J. Discriminative stimulus properties of fenfluramine in
an operant task: An analysis of its cue function. Psychopharmacology
(Berlin) 53:97-102; 1977.

10. Kleven, M. S.; Schuster, C. R.; Seiden, L. S. Effect of depletion of
brain serotonin by repeated fenfluramine on neurochemical and an-
orectic effects of acute fenfluramine. J. Pharmacol. Exp. Ther. 246:
822-828; 1988.

11. Kleven, M. S.; Seiden, L. S. D-, |- and dl-fenfluramine cause long-
lasting depletions of serotonin in rat brain. Brain Res. 505:351-353;
1989.

12. Litchfield, J. T.; Wilcoxon, F. A simplified method of evaluating
dose-effect experiments. J. Pharmacol. Exp. Ther. 96:99-113; 1949.

13. McBride, P. A.; Anderson, G. M.; Hertzig, M. E.; Sweeney, J. A_;
Kream, J.; Cohen, D. J.; Mann, J. J. Serotonergic responsivity in
male young adults with autistic disorder. Arch. Gen. Psychiatry 46:
213-221; 1989.

14. McElroy, J. F.; Feldman, R. S. Discriminative stimulus properties of
fenfluramine: Evidence for serotonergic involvement. Psychopharma-
cology (Berlin) 83:172-178; 1974.

15. Molliver, D. C.; Molliver, M. E. Selective neurotoxic effects of
(#)fenfluramine upon 5-HT axons in rat brain: Immunocytochemi-
cal evidence. Soc. Neurosci. Abstr. 88.8:210; 1988.

16. Overton, D. A. Comparison of the degree of discriminability of var-
ious drugs using the T-maze in drug discrimination paradigms. Psy-
chopharmacology (Berlin) 76:385-395; 1982.

17. Ricaurte, G. A.; Molliver, M. E.; Witkin, J. M.; Molliver, D. C.;
Wilson, M. A.; Katz, J. L. d-Fenfluramine produces long-term ef-
fects on central serotonin neurons in nonhuman primates. Soc. Neu-
rosci. Abstr. 168.12:419; 1989.

18. Ritvo, E. R.; Freeman, B. J.; Yuwiler, A.; Geller, E.; Schroth, P.;
Yokota, A.; Mason-Brothers, A.; August, G. J.; Klykylo, W.; Lev-
enthal, B.; Lewis, K.; Piggott, L.; Realmuto, G.; Stubb, E. G.;
Umansky, R. Fenfluramine treatment of autism: UCLA collaborative
study of 81 patients at nine medical centers. Psychopharmacol. Bull.
22:133-140; 1986.

19. Rowland, N. E.; Carlton, J. Neurobiology of an anorectic drug: Fen-
fluramine. Prog. Neurobiol. 27:13-62; 1986.

20. Samanin, R.; Ghezzi, D.; Valzelli, L.; Garattini, S. The effects of
selective lesioning of brain serotonin or catecholamine containing
neurons on the anorectic activity of fenfluramine and amphetamine.
Eur. J. Pharmacol. 19:318-322; 1972,

21. Samanin, R.; Mennini, T.; Garattini, S. Evidence that it is possible
to cause anorexia by increasing release and/or directly stimulating
postsynaptic serotonin receptors in the brain. Prog. Neuropsycho-
pharmacol. 4:363-369; 1980.

22. Schechter, M. D. Temporal differences in behavioral effect of fen-
fluramine and norfenfluramine. Pharmacol. Biochem. Behav. 35:
527-531. 1990.

. Schuster, C. R.; Lewis, M.; Seiden, L. S. Fentluramine: Neurotox-
icity. Psychopharmacol. Bull. 22:148-151; 1986.

24. Steranka, L. R.; Sanders-Bush, E. Long-term effects of fentluramine
on central serotonergic mechanisms. Neuropharmacology 18:895-
903; 1979.

25. White, F. J.; Appel, J. B. A neuropharmacological analysis of the
discriminative stimulus properties of fenfluramine. Psychopharmacol-
ogy (Berlin) 73:110-115; 1981.

(9]
w



