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Haloperidol produces increased defecation in 
rats in habituated environments 
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For animals placed in novel environments, haloperidol has commonly been shown to decrease 
defecation. The present study observed the effects of this neuroleptic on defecation of animals 
in well-habituated environments. After being injected with haloperidol, male Sprague-Dawley 
rats demonstrated an increase in daytime home cage defecation. This drug-induced defecation 
was repeatedly observed when rats were tested during the daytime or nighttime in the home 
cage or in the habituated open field. Significant differences were observed in both fecal weight 
and fecal boli number. Increased defecation is classically used as an index for animal emotional­
ity. It is possible that the involuntary restriction of locomotion, resulting from haloperidol ad­
ministration, caused increased levels of emotion in the environmentally habituated animal, thereby 
increasing defecation. These results may be similar to those described in recent reports of in­
creased anxiety induced by neuroleptics in some humans. Alternatively, this effect could also 
be due to haloperidol's action on dopamine receptors located centrally within the telencephalon 
or peripherally within the gastrointestinal tract. Although further studies are required to clar­
ify these possible mechanisms, this is the first report in which a major tranquilizer has been 
shown to increase animal fecal elimination under certain conditions. 

Hall (1934) introduced the term emotionality to describe 
behavioral and peripheral changes that were assumed to 
be related to elevated sympathetic nervous activity. The 
increased fecal boll excretion of an animal that is exposed 
to a novel environment or any hyperarousal situation has 
been characterized as emotional defecation (Hall, 1934). 

Defecation as a measure of emotion has more recently 
been applied to an array of psychopharmacological 
studies, including studies of the psychotropic activity and 
tranquilizing effects of drugs (Allain & Lechat, 1970; 
Janssen, Jageneau, & Schellekens, 1960; Kameyama & 
Nabeshima, 1978). These studies demonstrated decreased 
emotional defecation by animals under the effect of drugs 
(Allain & Lechat, 1970; Brimblecombe & Green, 1962; 
Cox & Tye, 1975; Kameyama & Nabeshima, 1978; Lush, 
1975; Nabeshima, Suzuki, & Kameyama, 1975; Suzuki, 
Nabeshima, & Kameyama, 1975). In all of these studies, 
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the animals were tested in novel open-field environments. 
In fact, as described by Kameyama and Nabeshima 
(1978), "the principle of the test is that the novel situa­
tion of the open-field evokes a pattern of behavior charac­
terized by defecation, urination, ambulation, rearing, and 
grooming in the animals" (p. 675). A typical result of 
this type of research is a decrease of fecal elimination in 
animals administered haloperidol (HAL) and then placed 
in a novel environment (Allain & Lechat, 1970). The neu­
roleptic haloperidol is a dopamine receptor antagonist that 
also induces hypomobility, tonic immobility, or catalepsy 
in animals (Gelenberg & Mandel, 1977; Hagenmeyer, 
Sanberg, Russell, & Henault, 1985; Sanberg, 1980). 

To reduce animals' stress and emotionality and to de­
termine the effects of drugs on defecation in a habituated 
environment, we undertook the present study to examine 
the effects of HAL on defecation in various environments 
and conditions that were not novel to the animal. 

MEmOD 

Animals aDd HousiDg 
Adult male Sprague-Dawley rats, each weighing 400-500 g. were 

housed individually in stainless steel cages (24 X II X 20 em) and were 
given free access to food and water. Oxytetracycline was added to the 
water as a precautionary antibiotic. Twelve-hour light/dark cycles were 
held constant, starting at 8:00 and 20:00, respectively. 

Copyright 1987 Psychonomic Society, Inc. 
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Apparatus 
Tbc open field was a Digiscan Animal Activity Monitor (Omnitech 

Inc., Columbus, OH), which is described eIsewhete (Sanberg, Hagen­
meyer, & Henault, 1985). Each cage contained water and cedar chips 
and bad sides made of clear Plexiglas. The monitors were located in 
a separate room, and white noise was used to eliminate any auditory 
influences that may enhance animal emotionality. 

Drugs 
Haloperidol (McNeal Pharmaceutical, Ft. Washington, PA) was dis­

solved in a saline solution that had been adjusted with lactic acid to a 
pH of 5.0 in order to enhance solubility of the drug. Drug solutions 
were made daily and administered by the same experimenter to minimize 
variability in animal emotionality induced by handling and injection 
procedures. Control animals (0.0 mg/kg) received saIine solutions of 
the same pH. 

Procedures 
Home cage study. Thirty-six rats were randomly assigned to one of 

three daytime treatment groups. At 15:00, each animaI was injected intra­
peritoneaIly with 0.0, 0.1, or 1.0 mg/kg HAL and returned to its home 
cage. Prior to the injections, the fecal trays were removed, labeled, 
and replaced. Interruptions into the colony room were minimized by 
recording fecal boli excretions at I-h intervals. At the end of the 3-h 
test period, fecal boli were collected, counted, and weighed for each 
animal. 

An additional 48 rats were injected at 20:00. Drug preparation, dosage, 
and administration remained constant with procedures described for the 
daytime groups above. Nocturnal fecal excretions were also collected 
in the same manner as previously described. 

Open-field study. Following a 4-h open-field habituation period two 
days prior, 12 male rats received 0.0, 0.1, or 1.0 mglkg HAL in acoun­
terbalanced fashion with 3 days between treatments. At 20:00, animals 
were placed in the Digiscan AnimaI Activity Monitor where they re­
mained undisturbed for 3 h. Fecal boli were connted and weighed at 
23:00. Prior to the drug injection, animals underwent an additional hour 
of rehabituation in the open-field apparatus at 19:00. 

RESULTS 

A 2 X 3 ANOV A was used to evaluate the difference 
between excretions during the daytime and those during 
the nighttime in the home cage. An ANOV A was also 
used to analyze the hourly number of fecal boll excre­
tions. Student's t test was used to evaluate the open-field 
data. Tukey's posttest comparisons were made to evalu­
ate ·differences between dose groups. 

Home Cage Studies 
Figure 1 demonstrates a significant effect of haloperidol 

in inducing defecation when the drug was administered 
either noctumally or during the daytime [F(2,78) = 5.37, 
P < .05]. A significant main effect of dose was also found 
for both the daytime and the nighttime [F(2,33) = 4.48, 
P < .05 and F(2,45) = 3.119, p = .05, respectively). 
A post hoc test showed that defecation during the day­
time and the nighttime for the 1.0 mg/kg group was sig­
nificantly different from that of the vehicle (0.0 mg/kg) 
controls (p < .05). During the nighttime, defecation of 
the 0.1 mg/kg group was also significantly different from 
that of the vehicle control group (p < .05). This differ­
ence was not found for these groups during the daytime. 
The main effect of day versus night on HAL-induced defe­
cation was highly significant [F(1,78) = 33.12, 
P < .001]. Post hoc comparisons showed that nocturnal 
defecation was greater than daytime defecation across all 
doses (p < .05). 

Results of counting hourly the number of fecal boli ex­
cretions can be seen in Figure 2. A significant main ef-

Homecage Day YS Night 

30 

2 S 
(5 
CD 

"0 
u 20 
~ 

::E I 5 

C!' 
'Qj 

~ 1.0 
c: 
o 
<Il 

~ 0.5 

~ Night 

o Day 

Dose of Haloperidol (mg I kg) 

FIgure 1. Elfedll of baIoperidoI (vehide [0.0), 0.1, ud 1.0 mgIkg) OD daytime 
(15:00-18:00) ud nighttime (20:00-23:00) fecal boIi weight taken from the home cage. 
Data represent means ±SEM. 1be weight of excretions from the 1.0 mgIkg groups were 
signiIkantIy different from that of the vebide groups for both daytime ud nighttime 
(p < .05). Defecation of nighttime group was also significandy different from that of the 
daytime group across aU doses. 



DRUG-INDUCED DEFECATION 15 

Time course in Homecage 

t:. = Hour I 
o = Hour 2 

4.0 o = Hour 3 

-, Day 
-_ •• Niqht 

0 
m 3.0 

0 
u 
If 
'0 
~ 2.0 
G> 
.D 

,,,' .8 ____________ 1iJ 

E 
:> z 
c 
0 1.0 
G> 
~ 

" 

" ,; 
,; .; 

" .-
~ ,," 
1iJ" 

0 .0 0.1 1.0 

Dose of Haloperidol (mgt kg) 

Figure 1. Mean Dumber of 1-, 1-, aad 3-b pIIIIdIUedioD fecal boll taken from home cages 
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fect of hour was found [F(2,156) = 3.11, p < .05] for 
the daytime and nighttime groups. Post hoc comparisons 
indicated that the greatest daytime boli excretions occurred 
during the first hour following injection when compared 
with excretions during the second hour (p < .05) and the 
third hour (p < .05); however, at nighttime, the largest 
number of excretions occurred during the third hour fol­
lowing injection when compared with excretions during 
the first hour (p < .05) and the second hour (p < .05). 

Open-Field Study 
As shown in Figure 3, both fecal boli number and fe­

cal mass were found to be significantly greater in the 
haloperidol group than in the control group [1(11) = 3.83, 
and 1(11) = 4.62, respectively; both ps < .05] in the 
habituated open field. 

DISCUSSION 

The dopamine receptor antagonist haloperidol, given in specific doses, 
was found to increase defecation in laboratory rats tested in either the 
daytime or the nighttime, and in either a habituated open field or in a 
home cage environment. Used as a major tranquilizer and antipsychotic, 
haloperidol has been shown to decrease locomotion, rearing, and other 
aspects of activity in animals (Bernardi & Neto, 1979; Hagenmeyer, 
Sanberg, Russell, & Henault, 1985; Sanberg, 1980). Many of these be­
havioral effects are mediated by the action of haloperidol on dopamine 
receptors within the striatum (Sanberg, 1980), which may suggest that 
haloperidol, in the present study, acted centrally on striatal mechanisms 
to increase defecation. Such a direct effect may be unlikely, however, 
since most other investigations have reported reductions in defecation 
following administration of neuroleptic drugs in emotional animals (Allain 
8i. Lechat, 1970; Brimblecombe & Green, 1962; Cox & Tye, 1975; 
Kameyama, Suzuki, & Nabeshima, 1980; Lush, 1975; Nabeshima et al., 
1975; Suzuki et al., 1975). 

Another possible explanation for this drug-induced phenomenon is 
based on the peripheral effects of haloperidol. As explained by Orms­
bee (1984), there is pharmacological evidence that supports the theory 
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that there are dopamine receptors located in the gastrointestinal (GI) 
tract (Brogden, Carmine, Heel, Speight, & Avery, 1982; DeCarIe & 
Christensen, 1976; Mukhopadhyay & Weisbrode, 1977; Rattan & Goyal, 
1976; Schulze-Delrieu, 1981). However, the fact that dopamine recep­
tors are not localized in the lower GI tract (Ormsbee, 1984) may argue 
against this interpretation, since the effects of haloperidol on defeca­
tion were seen within a relatively short period after injeclioo in the present 
study. Also, the fact that haloperidol usually decreases defecation in 
novel environments (Allain & Lechat, 1970; Brimblecombe & Green, 
1962; Cox & Tye, 1975) argues against a peripheral effect. 

As demonstrated as early as 1934 (Hall), increased emotionality in 
animals evokes changes in defecation. It is possible that the present results 
also reflect enhanced emotionality in haloperidol-treated animals, which 
thereby increases defecation. This possibility is supported by the fact 
that the results demonstrated more haloperidol-induced defecation at night 
than in the daytime. Sanberg, Johnson, Moran, and Coyle (1984) demon­
strated that one of the animals' periods of greatest arousal falls between 
19:00 and 23:30. Furthermore, defecation in response to haloperidol 
was also increased in animals in a habituated open-field environment. 
Taken together, these results support a role for affective states in the 
mediation of this drug-induced phenomenon. Perhaps the HAL-induced 
involuntary restriction of locomotor mechanisms in the environmentally 
habituated animal may increase anxiety levels, thus increasing defeca­
tion. It is possible that this effect has similarities to the increased anxi­
ety experienced by some humans who have been given neuroleptics 
(Linet, 1985; Mikkelsen, Detlor, & Cohen, 1981). 

On the basis of the present study, the possible mechanisms responsi­
ble for HAL-induced defecation could be peripheral, central, or affec­
tive. Preliminary research from our laboratory has demonstrated that 
the latter explanation may be correct, since a peripheral neuroleptic, 
domperidone, failed to produce increased defecation, and the antianxiety 
agent diazepam was found to attenuate the HAL-induced defecation 
(Hagenmeyer, Russell, Bunsey, & Sanberg, 1985). Additional research 
is needed in order to clarify why a major tranquilizer, such as haloperidol, 
would cause an increase in animal defecation. Nevertheless, to our 
knowledge, this is the first report of enhanced defecation following 
administration of a neuroleptic agent. 
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