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cy X ki = ¢z X kg
oder
cz kg
em ke
Das Verhdltnis kp /kg ist fiir Kalium 3 mal grosser als
fiir Caesium. Das bedeutet, dass Caesium in der Zelle
entsprechend weniger angereichert wird als Kalium.
Demnach ergeben unsere Versuche, dass Caesium zwar
wie Kalium durch eine Quabain-empfindliche Pumpe in
den Zellen angereichert wird, jedoch ist seine Anreiche-
rung geringer als diejenige von Kalium. Daher kann die
am Gesamtorganismus gefundene, gegeniiber dem Kalium
bevorzugte Anreicherung des Caesiums nicht durch den
Austausch zwischen Serum und Zelle erklirt werden. In
weiteren Untersuchungen soll deshalb die Ausscheidung
dieser beiden Kationen miteinander verglichen werden.

The Response of Male and Female Rats with
Hypothalamic Lesions to Low and High Environ-
mental Temperatures?! 2

The role of the hypothalamus in the regulation of body
temperature has been known since the early work of
IsenscaMiD and ScuHNITZLER?. RanNsoN et al.4-7 have
elucidated the role of certain hypothalamic areas in the
maintenance of body temperature under exposure to hot
and cold environments. It is generally agreed that the
anterior hypothalamus is associated with parasympa-
thetic autonomic functions and that destruction here
results in inability to regulate against heat— ‘heat dis-
sipating center’. The posterior hypothalamus is associated
with sympathetic autonomic functions, and destruction
here results in inability to regulate against cold—‘heat
preservation center’. The response of animals with hypo-
thalamic destruction to high and low environmental
temperatures may depend also on the time interval be-
tween operation and test?.

The animals reported here were used initially for a
study concerning the effects of hypothalamic lesions in
weanling rats on subsequent growth and maturity. The
present note deals with the response of these hypo-

Rectal temperature

Location of lesions No. Beforecold Afterlh 1 h after
exposure at — 10° C cold
exposure
Male controls 24 37.7 4 0.12% 37.2 4 0.21 37.7 4 0.22
Ventromedial N. 4 38.14040 3774047 3824+0.14
Premammillacy N. 3 37.84+0.17 37.5 4 0.17 38.8 &+ 0.17
Dorsomedial N. —_ - e -
Arcuate N, 10 38.4+40.13 374 4- 026 38.3 4 0.11
Mammillary N. 3 3854 0.39 87.7 4- 0.31 37.9 4-0.38
Female controls 18 384 +4+0.24 36.14 043 3884+ 0.09
Yentromedial N. 5 37.74+0290 3744 062 387 4 0.10
Premammillary N, 6 3804015 3594143 37.94 0,51
Dorsomedial N, 2 3784020 3484296 37.740.85
Arcuate N. 3 38146000 332--629 3744088
Mammillary N, 6 38.1 4- 6.43 36.0 -+ 1.01 38.5 4+ 0.24

& mean 4 S,E.M.

ExperientiA XIX/1

Sumsnary. (1) In rabbit erythrocytes, the rate constant
of the influx of potassium is 4.5 times higher than that
of cesium ions. The efflux of potassium is 1.5 times
higher. (2) The cesium transport into the cells is com-
pletely inhibited by 1.36 x 10-* m ouabain, a concen-
tration which also blocks the potassium transport, (3) It
is calculated that cesium accumulates 3 times less than
potassium within the red blood cells.
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thalamic-lesioned animals to low and high environmental
temperatures at approximately 118 days of life. Both
male and female weanling rats received bilateral electro-
Iytic lesions at various loci within the hypothalamus at
the age of 25 days with the use of a Horsley-Clarke
stercotaxic instrument. Their response to heat and cold
stress was tested roughly 93 days later. All animals were
housed in individual cages in a room maintained at 24°C
with 12 h light and 12 h dark. A synthetic high carbo-
hydrate diet which yiclded 4.2 calories/g and water were
available ad Iibitum. Rectal temperatures were recorded
with a Tele-thermometer (Yellow Springs Instrument
Company Inc.); in all cases the recording thermometer
was inserted into the rectum for a distance of 5 cm.

(a) The vesponse of hypothalamic-lesioned and control
rats to a cold envivonment. On the 118th day of life the
rectal temperatures of both male and female experimental
and control rats were recorded and the animals placed
in a room maintained at —10°C., Temperatures were
again recorded 1 h after the beginning of cold stress and
1 h after removal from the cold room. The results ob-
tained are shown in the Table. There was little difference
in the mean rectal temperatures between any of the
experimental groups and the control group at 24°C,
However, male rats with lesions in the arcuate and mam-
millary regions did show slightly higher mean tempera-
tures. Exposure of male rates to —10°C for 1 h had
little effect on rectal temperature, with the exception of
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those males with lesions in the arcuate and mammillary
nuclei. In these latter two groups the rectal temperatures
fell approximately 1°C.

The female rats however showed a marked hypo-
thermic response to an environmental temperature of
—10°C which was not characteristic of the experimental
animals alone. 1 h in this environment resulted in a fall
in the mean of the rectal temperatures of the 18 female
controls of 2.3°C. The least response was seen in those
rats with ablation in the region of the ventromedial
nucleus (—0.3°C) and the greatest in those with lesions
in the arcuate nuclei (— 5.9°C). 1 h after the end of cold
exposure, the mean rectal temperatures of all groups both
male and female had returned to or near to their initial
pre-exposure level. Thus a marked inability to regulate
against this degree of cold exposure could not be demon-
strated in any of the male or female animals with lesions
in the middle and posterior hypothalamus approximately
93 days after operation. What is more obvious is the
consistent difference between male and female rats.
Female rats, whether control or bearing hypothalamic
lesions, showed a greater fall in temperature than did
their male counterparts.

(b) The response of rats with lesions in the supraoptic
area to a hot envivonment. The effect of a high environ-
mental temperature was studied in only one group of
hypothalamic animals—that group with lesions placed
in the supraoptic area. This was accomplished by placing
the rats in individual cages in a large box maintained at
40°C by means of strong light bulbs and a thermostat.
At the end of 20 min the animals were removed, their
rectal temperatures recorded and returned to the hot
environment for another 25 min. At the end of the second
25 min the animals were removed, and rectal tempera-
tures again recorded.

The results obtained are shown in the Figure. At 24°C
there was no statistical difference between the mean rectal
temperatures of rats with supraoptic lesions and their
intact controls. At the end of the first 20 min of exposure
the mean rectal temperatures of both the experimental
and control groups were elevated but there was no
statistical difference between the two groups. By 45 min
the mean rectal temperature of the experimental rats
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Rectal temperature of normal rats and rats with lesions in the supra-
optic hypothalamic nucleus exposed to a hot environment. Solid dots
indicate standard error.
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with lesions in the supraoptic nucleus was statistically
significantly higher than that of the controls. These
results support the currently held view that the anterior
hypothalamus is associated with homeostatic mechanisms
which regulate against hyperthermia.

(c) The response of rats with lesions in the supraoptic
arvea to a cold envivonment. The rectal temperatures of the
five rats described in (b) with lesions in the supraoptic
nucleus and of their controls were recorded at noon and
at midnight for six consecutive days at an environmental
temperature of 24°C and at 5°C. Temperatures recorded
at midnight in both experimental and control groups
were slightly but not significantly higher than those
recorded at noon. At midnight the temperatures were
38.4 4- 0.13 and 38.2 4 0.07°C for experimental and
controls respectively. The corresponding temperatures
at noon were 37.4 + 0.14 and 37.2 4+ 0.17°C, However,
at neither time did the temperatures of these experimental
rats differ significantly from those of the controls. These
experiments failed to demonstrate any appreciable dif-
ference between rats with lesions in the middle or posterior
hypothalamus and normal rats in response to severe
cold exposure. This is probably due to the relatively
small lesions and the length of time between operation
and cold exposure. CLARK et al.® have reported that in
cats with destruction of both mammillary nuclei no dis-
turbance of temperature regulation could be detected by
hot and cold exposure tests 30 days after the operation.
They concluded that ‘. . . had these been made within a
day or two after the operation transient abnormalities
would have been detected’.

What is more striking is the observation that female
rats whether normal or bearing hypothalamic lesions did
not tolerate cold exposure as well as males. This is a
little surprising in view of the fact that females usually
have a greater insulation in the form of subcutancous fat
than do males. In spite of this, onc explanation may be
that the female rats were considerably lighter than their
male counterparts of the same age. They would therefore
have a greater surface area to mass ratio and would thus
lose heat to the environment more rapidly than the
males. A difference in spontaneous activity between
males and females may also be a contributory factor.

Zusammenfassung. Es wird gezeigt, dass normale
weibliche Ratten weniger kilteresistent sind als gleich-
altrige minnliche Ratten desselben Stammes. Dies gilt
auch fiir weibliche Ticre mit clektrolytischen Lisionen
in verschiedenen Loci des Hypothalamus. Am 25. Tag in
den Nuclei supraoptici lidierte Ratten zeigen eine aus-
geprigte Unfihigkeit, Hitze zu ertragen. Dies steht in
Ubereinstimmung mit der gegenwiirtigen Auffassung,
dass der vordere Hypothalamus bei der Bescitigung der
Uberhitzung cine Rolle spielt.
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