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Effect of X-lrradiation on Self
Stimulation of the Brain 

NATURE 1307 

RECENTLY it has been shown that the brain is 
sensitive to low doses of ionizing radiation1 •2 • Pro
longed exposure to X-irradiation decreases lever
pressing by rats•. Conditional aversion to saccharin 
results from exposure of rats to y-radiation4 • 5 • 

Because radiation affects psychological tests based 
upon food or fluid intake, we studied the effects of 
X-irradiation on rats trained to press a lever for elec
trical stimulation of the brain6 • A single electrode 
was permanently implanted in the posterior hypo
thalamus of 8 CFN rats. After a training period of 
6 months, the rats received 600 r. acute whole-body 
X-irradiation. Radiation characteristics were : 
250 kVp.; 15 m.amp.; focus-object distance 70 em.; 
filters, 0·21 mm. copper inherent, 0·5 mm. copper 
parabolic and 1·0 mm. aluminium; half-value layer 
1·92 mm. copper; 22·9 r.fmin. measured in air. 

Calibration of the machine was done with a Vic
toreen thimble r.-meter and output during irradiation 
was measured with a Radocon unit. On completion 
of the experiment, histological sections of the brain 
were compared with the de Groot atlas7 to locate the 
electrode tip. 

The responses of the animals can be divided into 
two groups. Those with high pre-irradiation rates 
(Fig. I} had highly significant increMes in the rate of 
lever-pressing on the day of irradiation. This was 
followed by return to, and a fluctuation within, the 
control values tmtil the 17-19 post-irradiation day 
when there was a significant decrease in the rate of 
lever-pressing. 
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Fig. 1. Response of high-rate lever-pressing rat to 600 r. acute 
whole-body X-irradiation. The horizontal lines indicate the mean 
and standard deviation determined over a period of 6 months. 
The elevation of lever-pressing activity is highly significant 

(P > 0·001). C, Control; R, irradiation day 

The other group of 3 animals had low pre-irradiation 
rates (Fig. 2} and showed highly significant decreases 
in rate on the first post-irradiation day. These animals 
had difficulty in again attaining their pre-irradiation 
rates throughout the 30-day period of observation. 
Histological examination of the brains revealed that 
the rate of lever-pressing was not associated with 
any specific nucleus in the hypothalamus, because 
both high and low rates were obtained from nucleus 
arcuatus hypothalamic, nucleus dorsomedialis hypo
thalamic and area lateralis hypothalamic. 

Although the usual transient loss in weight produced 
by the irradiation was seen, this effect apparently had 
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Fig. 2. Response of low-rate lever-pressing rat to 600 r. acute 
whole-body X-irradlation. The horizontal lines indicate the mean 
and standard deviation determined over a period of 6 months. 
The depression of lever-pressing activity is highly significant. 

,(P = 0·01). 0, Control; R, irradiation day 

nothing to do with the changes in performance of 
both groups of animals because they showed slight 
increases in weight during the 30-day observation 
period. These results indicate that self-stimulation of 
specific nuclei in the posterior hypothalamus may 
give high or low rates of response depending on the 
particular nucleus stimulated. 

This confirms the observations ofHess8 on the auto
nomic and somatomotor responses in the dienceph
alon, those of Gellhom9 on the autonomic areas 
and also those of Slusher and Hyde10 on diencephalic 
control release of adrenocorticotrophic hormone. 
In all these cases, diametrically opposite actions were 
obtained by stimulation of similar areas. The depres
sion of lever-pressing activity is much more prolonged 
than t.he stimulation of such activity. Thus, it would 
appear that the nuclei involved in these opposite 
actions may be directly affected by radiation, although 
the present experiments do not rule out the possibility 
that indirect and/or humoral agents from other areas 
in the body actually produced the effects observed. 
The question of direct versus indirect effects of the 
irradiation on the brain as well as the use of other 
elect.rode arrangements is now under investigation . 
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