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Abstract : This study was conducted to find out whether the medial
preoptic area (mPOA) plays a role in the selection of ambient temperature
by rats. Adult male Wistar rats were kept in an environmental chamber
having three interconnected compartments, maintained at three different
temperatures (18°, 24° and 30°C) in which the animals could move freely
from one compartment to the other. Normal rats preferred to stay at the
chamber maintained at 24°C for most of the time, during day and night.
The temperature preference shifted to 30°C after the mPOA of these rats
had been lesioned by local administration of 5 JIg of N-methyl D-aspartic
acid (NMDA) in 0.2 JII distilled water. The results of the study suggest
that the mPOA acts as a fine tuning center for homeostatic regulation of
thermal balance, including selection of appropriate thermal environment.
It is proposed that after themPOA lesion, the animal cannot assess
properly the energy status of the body and thereby prefers a higher ambient
temperature.
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INTRODUCTION

Behavioral and physiological thermo-
regulatory mechanisms ensure that the
body temperature is maintained within
a narrow limit in homeotherms.
Behavioral thermoregulation in animals
includes selection of appropriate ambient
temperature. Normal rats prefer an ambient
temperature (Tamb) of 24°C (1). The preoptic
area (POA) plays an important role in
thermoregulation (2, 3). Lesion of this area

medial preoptic area
rectal temperature

NMDA
neurotoxic lesion

produces hyperthermia and deficit in
thermoregulation (4). Some studies have
shown that the behavioral thermoregulation
is not affected after the POA lesion in rats,
as they still possess the ability to escape
from heat stress (5). But, on the other hand,
on the basis of some indirect evidences, it
was suggested that some component of
behavioral thermoregulation is altered, as
the mPOA lesioned rats prefer a lower Tamb

(6). This assumption is based on the amount
of sleep observed in rats, before and after
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the mPOA lesion. Assuming that the total
sleep time (TST) is maximum at the
thermoneutral zone (7), it was shown that
the normal rats had maximum sleep at 30°C,
and after the mPOA lesion, they showed
maximum sleep at 24°C. On the other hand,
the normal cats had maximum sleep at 23°C
and after the POA lesion, they slept
maximally at 33°C (8).

The findings of these two studies on the
effects of Tambon the amount of sleep after
the lesion are contradicting each other.
Moreover, no direct studies have been
conducted to find out the thermal preference
of rats before and after lesion of the mPOA.

METHODS

Experiments were performed on adult
male Wistar rats weighing between 200 and
250 g. The animals were housed in separate
plastic cages in a room having an ambient
temperature of 25 ± 1°C and light-on period
from 5:00 to 19:00 h. Food and water were
given ad lib.

The thermal preference study
was conducted in an environmental
chamber, which had three interconnected
compartments (each having dimensions
of 40 x 35 x 45 crn ). The comp artm en t s
were interconnected through openings of
12 x 8 cm at ground level in the partitioning
walls between the chambers. The chambers
were maintained at 18°, 24° and 30°C with
the help of thermal sensors and feedback
regulation. There were separate heating and
cooling arrangements for each compartment.
Food and water were provided in all the
three compartments.
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Rats having higher (30% or more)
locomotor activity at night than during the
day were selected with the help of a
photoactometer. The animals were first
trained to move freely in the environmental
chamber. Not more than one rat was kept
in the chamber at a time. The rats were left
in the chamber undisturbed for two hours
(i .e. at 10:00-12:00 hand 18:00-20:00 h)
before the recording of the temperature
preference. Rectal temperature was also

'noted before putting the animals inside the
chamber. Those rats, which did not explore
all the three compartments, were discarded.
The duration of stay of the rats in each
chamber was noted by stop watches for two
hours each during day (12:00-14:00 h) and
.n igh t (20:00-22:00 h) for five days. The
temperature in each of the compartments
on different days was changed randomly, to
ensure that the rats selected the chamber
because of the temperature in it, and
not because of its location. After the
control recordings, the mPOA of these
animals were lesioned under sodium
pentobarbitone anesthesia (40 mg/kg bw i.p)
by intracerebral injection of NMDA (5 ug/
0.2 ul) procured from Sigma Chemical Co.,
USA, at stereotaxic coordinates of A 7.8, L
0.6, H-1.5, as per De Groot atlas (9).
Recordings were repeated on the third,
seventh and fourteenth days after the
lesion. The study was conducted on six rats.

At the end of the experiment, the
animals were deeply anesthetized with
sodium pentobarbitone (45 mg/kg, bw i.p)
and perfused with 0.9% saline followed by
10% formalin solution. The brains were
removed and kept in formalin until
sectioned. The sections were stained with



Indian J Physiol Pharmacal 2001; 45(4)

0.25% cresyl violet solution, for histological
confirmation of the lesion.

The duration of stay of all the rats in
each compartment during the five prelesion
days and three post lesion days (both during
day and night) was noted. The durations of
stay of the six animals for five days in the
chamber having 24°C were compared with
their stay at 18° and 30°C, by using
Student's t test. Two-way ANOVAwas used
to find out the animal variation and time
dependent variation among the five pre-
lesion days. As no significant variation was
found, the pooled mean data of five days in
each temperature were taken as the pre-
lesion value, for comparison with the post-
lesion recordings. Then two-way ANOVAwas
again employed for finding out the
significant variation between the pre-lesion
average and post-lesion values. Student's t
test was then done between the pre-lesion
average and post-lesion values, in those
cases where it had shown significant
difference in two-way ANOVA. The rectal
temperature data were also subjected to
same type of statistical analysis.

RESULTS

All the six rats had shown bilateral
.destruction of the neurons of the mPOA,
and mostly glial cells were present In the
lesioned areas. The rats had spent maximum
time, both during day and night, In the
chamber having a temperature of 24°C. The
average duration of stay of the rats in the
chamber maintained at 18°C and 30°C was
significantly low on all the pre-lesion days
(Table I). There was no change in the
duration of stay of the animals In any
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TABLE II: The mean rectal temperature (Oe) of the six rats during
day and night, before and after the lesion of the mPOA.

Before lesion (Days) After lesion (Days)

1 4 5 Mean ±SD 32 3 7 14

Day 36.45±0.39 36.60±0.38 36.68±0.44 36.64±0.30 36.44±0.41 36.55±0.30 37.45±0.49** 37.15±0.77 37.05±1.01

Night 36.77±0.36 36.76±0.58 36.88±0.90 36.70±0.68 36.56±0.30 36.73±0.44 37.83±0.37*** 37.26±0.12* 36.93±0.39

*P<0.05, **P<0.01, ***P<0.001 compared to pre-lesion average

particular chamber on the third day
following the lesion of the mPOA with
NMDA. There was an increase in the time
spent by the rats in the chamber maintained
at 30°C, on the seventh and fourteenth day
during night, and on the fourteenth day
during day, after the lesion. Simultaneously,
there was a decrease in the duration of their
stay in 24°C on the fourteenth day during
day, and on seventh and fourteenth day
during night, after the lesion. The duration
of stay in the chamber maintained at 18°C
was very short even before the lesion, and
it remained low even after the mPOA lesion
(Table I).

The rectal temperature of the rats was
elevated after the mPOA lesion on the third
and seventh days at night, and on the third
day during the day (Table II).

DISCUSSION

The study shows that the normal rats
preferred an ambient temperature of 24°C,
and the preference shifted towards a higher
temperature, i.e. 30°C after the neurotoxic
lesion of the mPOA, if given a choice of
selecting from among 18°, 24° and 30°C.

The thermal preference of 24°C by the
normal Wistar rats (before lesion) in this
study is nearly similar to that reported in
Sprague-Dawley and Fischer strains (1).
Though it was assumed in the earlier study
on cats (8), that the change in sleep after
the POA lesion is related to a change in the
temperature preference of the animals, the
present study provides, for the first time,
direct evidence to show that the thermal
preference of the rats change to a higher
temperature after the mPOA lesion. But this
study contradicts the earlier report on rats
(6) in which the thermal preference had
shifted to a lower temperature zone after
electrolytic lesion of the mPOA. This could
be due to the use of the electrolytic lesion
technique in that study, wherein not only
the cell body, but also the fibers of passage
would have been destroyed.

Hyperthermia observed during the
first week after lesion in this study supports
few earlier reports (10, 11). Absence of
significant increase in rectal temperatures
on the fourteenth day after the mPOA lesion
is in contrast to some reports (8), though it
is in agreement with some others (10). Body
temperature in homeothermic animals is
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well regulated by a physiological component
made up of heat production and heat loss
mechanisms and a behavioral component,
which includes selection of appropriate
ambient temperature (4). Lesions of the POA
had produced hyperthermia in rats (2, 5).
So, it was assumed that the lesion of the
POA abolishes heat loss responses in an
organism. But, later studies showed that the
lesioned rats had the ability to escape from
heat stress. That observation showed that
the POA lesions spare the behavioral
thermoregulation which could help the
animal to escape from the heat stress (5).
Again, recent chemical lesion studies have
shown that the animals with mPOA
neuronal destruction do maintain their body
temperature even when exposed to high Tamb
(12). So, it is necessary to correct the earlier
concept that the hyperthermia is due to a
failure of the thermoregulatory response.
Rather, certain thermoregulatory responses
do persist, even after the POA lesion, which
actively contribute towards maintaining the
Tb and also reset it at a higher level (13).
The present findings further support this
view, because the rats actively selected a
higher temperature zone after the
POA lesion. This is an altered
behavior introduced by the lesion. But it
is difficult to assume that this selection
of higher temperature was responsible
for the hyperthermia, as the hyperthermia
was mostly significant on those days
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when the thermal preference had not
changed.

The rats were maintained at the same
atmospheric temperature 24 ± l°C before
and after the lesion (6, 8) in those studies
which showed an increase in wakefulness
after the mPOA neuronal destruction. So,
it could be argued that 24°C, which was
the preferred temperature of normal rats,
had become an uncomfortable zone of
temperature after the mPOA lesion. The
placement of the rats in this uncomfortable
zone of temperature may have contributed
towards the decrease in sleep and increase
in wakefulness in the mPOA lesioned rats.

So, it may be hypothesized that, the
mPOA acts as a fine tuning center for all
the components of energy balance, and it
must be regulating thermoregulation to
maintain the body in an energy conserving
state. In the absence of this fine tuning
mechanism, after the lesion of the mPOA,
the animals tend to select a higher Tnmb? as
they cannot make a proper assessment and
regulation of their energy balance.
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