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Fig. 5: Upper figure (A) shows frequency (line) and
duration (bar) of S-W cycles before and after
the mPOA lesion at 18°C, 24°C and 30°C. Lower
figure (B) shows the frequency (line) and
duration (bar) of Tbr cycles before and after
lesion of the mPOA at 18°C, 24°C and 30°C.
*P<0.05, **P<0.01, significance compared
to pre-lesion values, *P<0.05, **P<0.01,
significance compared to 18°C.

the lesion (Figs. 2, 6B). Changes in the
vigilance state with the change in Tbr were
also present in the lesioned rats (Fig. 2).

Histology

There was extensive destruction of
neurons in the mPOA in all the rats
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Fig. 6: Brain temperatures (meanzSD) at different

vigilance states before (A) and after (B) lesion
of the mPOA at 18°C, 24°C and 30°C. 'P<0.05,
**P<0.01 and ***P<0.001, significance compared
to 18°C. Abbreviations of S-W stages same
as Fig. 1.

(Fig. 7). Though there was a variation in
the size and extent of the lesion, all the
rats had bilateral lesion at the mPOA. The
neurons of the mPOA were replaced with
glial cells. Though most of the destroyed
regions had total loss of neurons, it was
often possible to see a small surrounding
area where a few neurons were visible in
between the glial cells. It was possible to
demarcate the boundary of the destroyed
area. Though the lesions were primarily
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regulation of Tbr during non-REM sleep
gave rise to the hypothesis that the non-
REM sleep intensity is a function of the heat
load accumulated during prior wakefulness
(19). It was proposed that the function of
SWS is to cool the brain (4). It was thus

suggested that non-REM sleep (or SWS) is ‘

a part of the thermoregulatory process that
controlled the body and brain temperature.
Behavioral state-dependent selective brain
cooling may underlie a thermal feedback
mechanism differentiating the relative
intluences of hypothalamic and extra-
hypothalamic thermoreceptors on the
thermoregulatory system during quiet
wakefulness and non-REM sleep (31). When
S-W changes are plotted against Tbr change,
it was seen that the vigilance change
occurred earlier than the Thr change. So it
confirms the earlier contention that the
ultradian Tbr change is the result of an
alteration in vigilance state. Moreover, this
interrelationship was observed even after
the mPOA lesion. As the deep stages of sleep
were reduced after the mPOA lesion, it was
difficult to observe the Tbr changes with S-
W alterations in the lesioned rats. But it
was still possible to see some alterations in
Tbhbr with S-W changes. So, even if it is
accepted that the Tbr alteration during S-
W change is an active process, it is likely
that the mPOA may not be responsible for
the changes in Tbr with alteration in S-W.

Effect of Ta on Tbr and S-W cycles in normal and
the mPOA lesioned rats

Higher Tbr observed at higher Ta is in
agreement with the earlier reports (18, 32).
In rats, the cortical temperature varied even
when the Ta was altered within the
thermoneutral range (33). Inspite of this
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alteration, Tbr is regulated within a
defended range (7). In normal rats, there
was an increase in the duration and a
decrease in the frequency of ultradian Tbr
cycle with increase in Ta, but the magnitude
of the fluctuation was not affected. This also
is in agreement with the earlier report
which showed that the amplitude and
acrophase were not altered by modification
of the ambient temperature (20°C to 25°C,
25°C to 30°C) but each elevation of the
ambient temperature produced a rise in the
mean internal temperature of the rat (34).
Frequency of S-W cycles, on the other hand,
decreased with increase in Ta, in normal
rats. In other words, a moderately warm
ambient temperature, by promoting sleep
duration produced a decrease in the number
of ultradian sleep-wake cycles. The changes
in frequency and duration of S-W and Thbr
cycles at different Ta, in normal rats, could
indicate that the same servo-control system
may be involved in the homeostatic
regulation of sleep and temperature. Earlier
studies have also suggested a possible
interrelationship between the regulations of
body temperature and S-W (4, 35, 36). In
the mPOA lesioned rats, there was an
increase in the frequency of S-W cycles on
exposure to higher Ta of 30°C, and a
decrease in the duration of these cycles.
Though the S-W cycles were altered, the
duration of Tbr cycles did not vary much
after lesion of the mPOA. So, it may be
possible that the mPOA in normal rats
interlinks the neuronal circuits involved in
regulating Tbr and S-W cycles.

The role of the mPOA in fine tuning the

thermoregulation

The magnitude of Tbr variations were
generally increased after the mPOA lesion,









