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PERRAULT, GH., E. MOREL, B. ZIVKOVIC AND D. J. SANGER. Activity of litoxetine and other serotonin uptake
inhibitors in the tail suspension test in mice. PHARMACOL BIOCHEM BEHAV 42(1) 45-47, 1992. — Compounds known
to selectively inhibit the neuronal reuptake of serotonin are clinically effective antidepressants. However, in a number of the
behavioral models used for detecting and analysing antidepressant action these drugs are inactive. The forced swimming test
is not consistently sensitive to these drugs but it has recently been reported that a variation of this procedure, the tail
suspension test in mice, is sensitive. The present study showed that five compounds previously shown to be selective serotonin
uptake inhibitors — fluoxetine, zimeldine, paroxetine, indalpine, and litoxetine — produced dose-related decreases in immobil-
ity in the tail suspension test typical of the effects shown by other antidepressants. In separate experiments, fluoxetine,
zimeldine, and indalpine decreased locomotor activity at doses similar to those that decreased immobility. In contrast,
paroxetine and litoxetine had no effect on locomotion at the dose ranges active in the tail suspension test. These results
confirm the sensitivity of the tail suspension test and indicate that serotonin uptake inhibitors probably decrease immobility
and reduce locomotor activity through different mechanisms.
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THERE is considerable evidence of a role for serotonin in the
aetiology of depression and in the mechanism of action of
antidepressant drugs (21). Several drugs developed for selec-
tive inhibition of the neuronal reuptake of serotonin have
been shown to be clinically active antidepressants (9). How-
ever, in behavioral models in animals used for selecting and
evaluating the effects of antidepressants inhibitors of seroto-
nin uptake often show actions different from those associated
with tricyclic antidepressants and inhibitors of monoamine
oxidase. For example, fluoxetine and zimeldine reverse the
passive avoidance deficit produced by olfactory bulbectomy
in rats after acute administration, whereas chronic treatment
with other antidepressants is necessary to produce a similar
effect (4,7). In the learned helplessness procedure, serotonin
uptake inhibitors were reported to be active in reversing the
escape deficit produced by inescapable shock but only if in-
jected after shuttle box sessions (11).

The forced swimming or “behavioral despair” technique
has been widely used for screening antidepressants (13,15). A
variety of typical and atypical antidepressants reduce immo-
bility of rats or mice placed in water, and there are also a
number of “false positives” in this procedure, particularly
when used with mice (2,10). However, most studies have

found that inhibitors of serotonin reuptake are inactive or
produce very variable effects in the forced swimming test
(5,6,8,12) and this has led some workers to conclude that this
procedure is not appropriate for investigating the effects of
drugs acting through serotonergic mechanisms (2,3).

Steru, Porsolt, and their colleagues recently introduced a
test in which the activity of mice hung by their tails is mea-
sured during a very short period (14,18,19). The principle of
this test is similar to that of the forced swimming test in that
antidepressants have been found to reduce the amount of time
for which mice remain immobile. However, in contrast to the
forced swimming test, it has been reported that the serotonin
reuptake inhibitors citalopram, indalpine (18), and fluvoxa-
mine (20) show activity in the tail suspension test. The present
study was carried out to investigate the effects of five com-
pounds known to be selective inhibitors of serotonin reuptake
on immobility time in the tail suspension test. The compounds
used were the antidepressants fluoxetine, zimeldine, indalpine,
paroxetine, and litoxetine (SL 81.0385), which has been shown
to be a highly selective inhibitor of serotonin reuptake (17).
In addition to the tail suspension test, the five compounds
were also studied in a test of locomotor activity. A preliminary
report of some of these findings has been given elsewhere (1).
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METHOD
Animals

Male NMRI and OF, mice weighing 18-24 g supplied by
Iffa Credo and Charles River, France, were used in tail sus-
pension test and spontaneous locomotor activity measure-
ments, respectively. Mice were housed in groups of 10 under
standard laboratory conditions with lights on between 7:00
a.m. and 7:00 p.m. NMRI mice were chosen for the tail sus-
pension experiments because this strain had been found to
provide more orderly data in this test. Previous work has
reported important strain differences in results obtained in the
tail suspension procedure (20).

Apparatus and Procedure

Tail suspension test. Mice were individually suspended by
the tail from a thread attached to a force displacement trans-
ducer in a sound-attenuating box. The force of displacement
produced by alternative periods of agitation and immobility
was amplified, converted to a digital signal, and automatically
recorded. Results are expressed as the time mice spent immo-
bile during a 6-min test period.

Spontaneous locomotor activity. Locomotor activity was
recorded immediately after placing mice individually in circu-
lar activity cages (diameter 20 cm) equipped with photocells
for 10 min.

Statistical analysis. Dose-response curves were obtained
from groups of 10-20 animals per dose with mice being ran-
domly allocated to different groups before experiments. The
effect of drug treatment was compared with the effect of vehi-
cle treatment using Dunnett’s test.

Drugs. Drugs were injected IP 30 min before the test as
solutions in saline or as fine suspensions in saline containing
0.1% Tween-80 for indalpine and litoxetine.
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RESULTS AND DISCUSSION

Effects of the five serotonin uptake inhibitors on immobil-
ity time and on locomotor activity are shown in Fig. 1. All
five compounds produced dose-related decreases in immobil-
ity time. The figure also shows that fluoxetine, zimeldine,
and indalpine produced dose-related decreases in locomotor
activity in dose ranges similar to those active in the tail suspen-
sion test. In marked contrast, paroxetine and litoxetine did
not affect locomotor activity at doses that decreased immo-
bility.

These results confirm previous findings that the tail suspen-
sion test is sensitive to the effects of antidepressant drugs that
selectively inhibit the uptake of serotonin (18,20). As the
forced swimming test is generally insensitive to these com-
pounds (3), these results suggest that the two procedures may
not be evaluating the same effects. Further work will be neces-
sary to identify the essential differences between the two
methods.

It was particularly interesting to note that fluoxetine, zi-
meldine, and indalpine decreased locomotor activity at the
same doses as those reducing immobility. Although it is not
surprising that these drugs should decrease locomotion, an
effect observed with many antidepressants, it seems paradoxi-
cal that doses decreasing immobility (i.e., increasing the dura-
tion of motor activity) should also decrease locomotion. There
are, of course, many differences between the two experimental
procedures that may explain these results.

Paroxetine and litoxetine, however, did not decrease loco-
motor activity at doses that reduced immobility. This indicates
it is possible to dissociate these two behavioral actions of sero-
tonin uptake inhibitors, suggesting different mechanisms are
involved in the two effects. It is known that serotonin uptake
inhibitors produce less sedative activity in the clinic than do
some other antidepressant drugs (16). However, information
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FIG. 1. Effects of five serotonin uptake inhibitors on immobility time in the tail suspension test and
locomotor activity in mice. Immobility time was measured during a 6-min period and locomotor
activity during a 10-min period in photocell activity cages. Results are expressed as percentages of values
observed in vehicle-treated mice. *p < 0.05, **p < 0.01 difference from control values, Dunnett’s test.
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is not available indicating major differences between individ-
ual members of this group of drugs in this respect. Similarly,
there are few studies in the laboratory comparing the behav-
ioral profiles of different compounds. In one study, however,
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it was found that zimeldine depressed active avoidance re-
sponding whereas alaproclate did not (5). Whether such dif-
ferences would indicate different clinical profiles is not, at
present, clear.
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