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Does the Behavioral "Despair" Test 
Measure "Despair"? 
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BORSINI, F., G. VOLTERRA AND A. MELI. Does the behavioral "despair" test measure "despair"? PHYSIOL 
BEHAV 38(3) 385-386, 1986.--The behavioral "despair" test is widely used to study antidepressants, mainly on the 
theoretical assumption that the test animal becomes desperate. In view of the above, we compared behavior of animals 
subjected to various experimental conditions (4, 15, 30 cm of water), in order to assess whether or not "despair" was the 
cause of immobility. Our results indicate that the animal's behavior in response to exposure to a dangerous situation, such 
as that represented by 15 or 30 cm water, depends upon previous knowledge of the environment rather than "despair." We 
concluded that this test is far from reproducing behavioral changes which characterize depressive illness in humans. 

Behavioral "despair" test Despair Model for antidepressants 

THE major problem in determining antidepressant activity in 
the laboratory is the theoretical limit of animal models (see 
[3,7]). Although the "behavioral despair test," proposed by 
Porsolt et al. [5], is largely used to determine potential 
antidepressants, very few studies deal with a critical analysis 
of its validity as a test model. 

Porsolt 's method consists of forcing a rat to stay afloat in 
a confined space (18 cm diameter cylinder) containing 15 cm 
of water (pretest). After an initial period of vigorous activity, 
the animal remains immobile. On the subsequent immersion 
(test), the onset of immobility is much more rapid and, ac- 
cording to Porsolt et al. [5], indicates a state of "despair ,"  
because the rat has learned that escape is impossible. How- 
ever, the relationship between inescapability and immobility 
has been recently questioned, since no difference in immo- 
bility time was detected during the test between animals 
which, during the pretest, could escape from the container 
and animals which could not [4]. 

Since the theoretical validity of this model is based on the 
fact that the animal becomes desperate [7], it appeared 
worthwhile to determine whether or not "despair" is the 
cause for immobility. Since it has been observed that differ- 
ent water levels induce different behavioral reactions in rats 
[2,6], we thought it worthwhile to determine how different 
water levels (4, 15, 30 cm) or absence of water, used for 
pretest or test sessions, would affect duration of immobility. 

METHOD 

Animals 

Male CD-COBS rats (Charles River), weighing 150-170 g, 
were housed 4--5 to a cage, at constant room temperature 
(21_ I°C) and relative humidity (60%), with water and food 
ad lib, and 12 hr light-dark cycle (light on: 6:00 a.m.). 

Each experimental group consisted of 6-10 rats and was 
chosen by means of a completely randomized schedule [1]. 

Measurement o f  lmmobir ty  

Each rat was placed in a Plexiglas cylinder (40 cm height, 
18 cm inside diameter), according to Porsolt et al. [5]. The 
pretest was performed using 0, 4, 15 cm (duration of pretest: 
15 rain) or 30 cm of water (duration of pretest: 10 rain) at 
25-+ I°C. Other animals were handled but not subjected to the 
pretest session (no-pretest group). The following day, the 
animals were placed for a 5 rain period in a cylinder contain- 
ing 4, 15 or 30 cm of water. The animal was judged to be 
immobile (in 15 or 30 cm of water) when it was making only 
the necessary movements to keep its head above water. 
When 4 cm of water were used, since the water level was too 
low for rats to swim, the animal was judged to be immobile 
when it was quiet or grooming or stood leaning its forepaws 
on the cylinder wall without moving. The total duration of 
immobility was recorded by an observer who was unaware 
of the treatment. Experiments were carried out between 
13.00 and 17.00 hours. 

Statistics 

Data were analysed by analysis of variance (ANOVA). 

RESULTS 

Regardless of pretest condition, total duration of immo- 
bility was significantly shorter (p <0.01; Fig. 1) when animals 
were placed in 30 as compared to 4 or 15 cm of water. One- 
way ANOVA indicated a significant difference among exper- 
imental groups when the test had been carried out in 15, 
F(4,44)=3.15, p<0.05, or 30, F(4,35)=5.51, p<0.01, but not 
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FIG. 1. Effect of various levels of water on immobility time. Each 
column represents mean+S.E, of 6-10 rats. 

4 cm, F(4,38)=1.6, of water. This difference was not at- 
tributable to the different level of water the animals had been 
exposed to during pretest session (15 cm: F(3,44)=0.93; 30 
cm: F(3,35)=1.74), but rather to the pretest versus no- 
pretest conditions (15 cm: F(1,44)=9.78, p<0.01; 30 cm: 
F(1,35)= 16.86, p<0.01). 

DISCUSSION 

Porsolt et al. [5] showed that immobility time of animals 
which had previous knowledge of the environment was 
longer as compared to unexperienced animals and attributed 
this difference to "learned helplessness"-induced "de- 
spair." We observed that immobility time following expo- 
sure to 4 cm of water was not modified by prior conditions, 
indicating that "despair" had not been produced. Therefore, 
we expected that pre-exposure to 4 cm of water would not 
affect immobility time of animals exposed on a subsequent 
session to 15 or 30 cm of water. The fact that, in these exper- 
imental conditions, prolongation of immobility was observed 
suggests that familiarity with the environment rather than 
"despair" plays a role in prolonging immobility. This is 
substantiated by the fact that pre-exposure to the cylinder 

without water had a similar effect. However, familiarity with 
the environment does not seem 1o be the only cause of im- 
mobility. In fact, when the test was carried out using 4 cm of 
water, no difference in immobility was observed between 
rats which had previous experience or had no previous 
experience with the environment. It may be that a sense of 
"fear" or "'life threatening experience" of animals exposed 
to 15 or 30 cm water plays a role in inducing behaviond 
immobility. This hypothesis stems from the observation that, 
regardless of pretest conditions, duration of immobility of 
animals exposed to a subsequent immersion in 30 cm was 
shorter than that of animals exposed to 15 cm of water, 
Moreover, the duration of immobility of animals which had 
previous experience of the environment as compared to un- 
pretested ones was greater in 30 (/)<0.01) than 15 cm of 
water (,0<0.05). It is interesting that rats behave rather dif- 
ferently depending upon water level. In 4 cm of water, the 
animals sniffed, reared and seldom jumped. On the other 
hand, animals exposed to 15 or 30 cm of water climbed, 
jumped and dived, this behavior being so vigorous in 30 cm 
water that the pretest had to be shortened from 15 to I 0 minutes 
1o prevent the animals from drowning because of exhaustion. 
As observed by Hawkins et al. [2] and Weiss eta/ .  [6], this 
behavioral difference may be attributed to the fact that, un- 
like animals in 30 cm water, animals exposed to 15 cm can 
touch the bottom of the cylinder with their hind paws and 
tail, and, therefore, they may feel uneasier in 30 than in 15 
cm of water. Lack of difference in immobility time between 
pretested and unpretested rats, when the test was carried out 
using 4 cm water, might be explained on the basis that the 
animal did not consider this situation as a dangerous one. 

Taken together with the findings of O'Neill and Valentino 
[4], who showed that "learned helplessness" may not be a 
prerequisite for inducing immobility, and those of Hawkins 
et al. [2], who showed that behavioral immobility is a conse- 
quence of adaptive response to a stressful situation, our re- 
sults support the hypothesis that immobility in water is 
caused by a feeling of danger in a familiar environment rather 
than "'behavioral despair." 

Although Porsolt's test offers certain methodological ad- 
vantages for screening CNS active substances, it is far from 
reproducing those behavioral changes which characterize 
depressive illness in humans. 
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