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ABSTRACT

The changes of circulatory responses to hemorrhage during
exposure to hot and cold enviromments were studied in anesthetized rats.
The animals were divided into 3 groups as follows : group I or neutral
environmental group (25 + 2 °C), group II or cold environmental group
(15 + 1 °C) and group II1 or hot environmental group <40 + 1 °C). The
experiment.s were divided into 2 parts.

Part I. Before hemorrhage. The results reveal that during 1 hr
exposed to the 3 ambient temperatures, the rectal temperatures are
slightly decreased during neutral and cold environments, but it is
slightly increased during hot environment. The mean arterial blood
pressures and heart rate in neutral environment sre nearly constant
throughout. the first 40 min and slightly increased in the last 20 min.
These changes may be due to a slight decrease in rectal temperature by

the effect of anesthesia causing an increase in sympathetic activity.




The increase of mean arterial blood pressures throughout 1 hr exposure
to cold indicates that peripherél vasoconstriction and increased blood
viscosity may occur. Cardioacceleratory reflexes in the early stages
of cold exposure may complicate the elevation of heart rate. Thereafter,
the heart rate decreases until at the end of the experiment. It is
postulated that this may be due to a decline in basal metabolic rate
and cellular oxygen consumption. The initial increase in both mean
arterial blood pressures and heart rate during heat exposure seem to
. be the results of the increase in body temperature causing an increase
in heart rate and cardiac output. Then, it slightly decreases in the
last 20 min of the experimental period supports that peripheral
vasodilatation may occur. The hematocrits and plasma protein
concentrations during cold exposure are the highest and during heat,
exposure are the lowest. The results reveal that hemoconcentration
and hemodilution may exist during cold and heat exposures, respectively.
Part. II. After hemorrhage. It is observed that the rectdl
temperatures during neutral and cold exposures decrease slower than
the data obtained before hemorrhage. It is assumed that this may be
due to the combine effects of increased peripheral vasoconstriction
which occurs both during cold exposure and following hemorrhage. The
small increase in rectal temperature during hot environment seems to
be due to the combine effects of increase in metabolic rate and
vasoconstriction after hemorrhage. However, this slight increase in

the rectal temperature may be due to the increased heat loss from the
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body by peripheral vasodilatation and increased evaporative cooling by
saliva spreading. At the end bf hemorrhage, the mean arterial blood
pressures in all gfoups are rapidly increased within 10 min after
hemorrhage. It was suggested that there were at least 2 compensatory
mechanisms which might participate in maintaining the blood pressure.
The baroreceptor reflex has been pointed out to be the first regulatory
mechanism. Thereafter, the renin-angiotensin system may come to play
role 'in the compensatory mechanisms. At the end and after hemorrhage,
within 40 min, the highest mean arterial blood pressure is observed
during cold exposure. This may indicate that there is increased
peripheral vasoconstriction occurred during cold exposure and following
hemorrhage. While, the lowest mean arterial blood pressure is obtained
during heat exposure. This may be due to an increased peripheral
vasodilatation which occurs in this group of the experiments. The
heart rates during and after hemorrhage during exposure to neutral
environment may be divided into 4 sequential phases : Phase I steady
state; phase II increased sympathetic activity, causing an increase in
heart rate; phase III decreased sympathetic activity, involving a
decrease in heart rate and phase IV increased sympathetic activity,
causing an increase in heart rate. In the first 3 phases, the changes
of heart rates during cold and hot environments show the same pattern
as observed during neutral environment. In phase IV, the decrease and
increase in heart rates obtained in cold and heat exposures may be due

to the direct effects of cold and hot environments, respectively.
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environments, respectively. In all groups of the experiments, the
decrements of the hematocrits and plasma protein concentrat.ions
indicate that a hemodilution may occur after hemorrhage. This changes

may be due to a shift of interstitial fluid into vascular space.
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