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The high sensitivity of the nervous system to ionizing radiation and its important effect in the response of the 
organism has been demonstrated by a number of authors, most of  them Soviet [4-7]. There has been a contradiction 
between the original finding that nervous tissue was resistant to penetrating radiation, and more recent work indicat- 
ing the exceptional sensitivity of nervous structures. Many authors [2, 8, et al.] have proposed that the nervous sys- 
t em combines a high radiation sensitivity with a high radiation resistance. 

E. A. A sratyan has shown that removal of  the cerebral hemispheres greatly reduces the range of possible adapta- 
tion of the organism, rendering the nervous system both less sensitive and less resistant to external and internal in- 

fluences [1]. 

It therefore seemed interesting to determine how the response of the organism to the action of penetrating 
radiation was altered by bilateral removal of the cerebral hemispheres. 

M E T H O D  
The experiments were carried out on 15 control and 11 decerebrate adult rabbits which received 100, 400, and 

800 r of total irradiation. The animals were divided into groups, according to dose, as follows: 100 r, 5 control and 
3 experimental;  400 r, 8 control and 6 experimental;  800 r, 2 control and 2 experimental rabbits. 

Both hemispheres were removed at one operation. In the control rabbits, the skull was trepanned, and the 
meninges were cut and then sewn up. After the rabbits had died from radiation sickness, or at the end of the investiga- 
tion on the surviving animals, the brain was examined to confirm that the whole of the cerebral hemispheres had 
been removed, and that the subcortical structures appeared macroscopical ly to be undamaged. 

A histological study of frontal and longitudinal sections of the brain was made by O. V. Shnyrenkova, senior 
specialist of the Morbid Anatomy Department. The typical appearance of the decorticate brain, as described by 
L V. Davydovskii and his co-workers [3], was found. The most severe dystrophic changes were found in the healed 
regions of the hemispheres. In the nerve cells of the subcortical structures, the dystrophic changes were the more 

marked the greater the t ime that had elapsed after the operation. 

The rabbits were irradiated two weeks after extirpation of the hemispheres, or after the skull had been trepanned. 
We considered this period optimal because, at this t ime, first the direct effects of the operation had disappeared and, 
secondly, there has as yet been no compensatory central reorganization due to the decortication, nor any degenerative 

changes in the lower parts of the brain. 

Irradiation was carried out by means of a RUM-3 apparatus, under the following conditions: potential,  180 kV; 

current strength, 15 mA; focusing distance, 50 cm; filters 0.5 mm Cu + 1 mm AI; dose rate 20.3 r / ra in .  

To determine the changes in, and the degree of severity of, the radiation sickness we observed alterations in 
the blood, body weight,  temperature, amount of food consumed, condition of the gastrointestinal tract, and survival 

* The work was carried out in the Department of Normal Physiology (Director - Professor L T. Kurtsin), S. M. Kirov 

Military Medical Order of Lenin Academy.  
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Fig. 1. Variation of the mean duration of hypnosis of (1) control and (2) de- 
cerebrate rabbits before and after irradiation with 100 r. Column, total mean 
duration of hypnosis. 
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Fig. 2. Changes in the mean number of leukocytes per mm s of blood in (1) 
control and (2) decerebrate rabbits, before and after irradiation with 100 r. 
Columns, mean value of the leukocytic response to the injection of 1 ml of 
a 590 solution of sodium nucleate (as percentage of original value). 

time. In all the irradiated animals a systematic study was made of the leukocytic response to the injection of sodium 
nucleate; a 5% solution of sodium nucleate was injected subcutaneously into the back. Blood from an ear vein was 
collected immediately before the injection of the sodium nucleate, and 1, 3, and 6 hours after it, and again on the 
next day. As a rule, 1-3 days were left between injections to a rabbit. No account was taken of a variation of less 
than 1000 in the leukocyte count. The extent of the reaction was measured in terms of the difference between the 
maximum or minimum number of leukocytes after the sodium nucleate injection and the initial number of leuko- 
cytes per mms of blood. 
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Fig. 3, Changes in the mean number of  leukocytes  per mm in (1) control 
and (2) decerebra te  rabbits after i r radiat ion with a dose of 400 r. 

As an index of the functional  condit ion of the higher nervous centers, we made use of the duration of the so- 

ca l led  hypnosis. The exper iments  with hypnosis were always carried out at the same t ime  of day. The an imal  was 

p laced  with the l imbs stretched out in a posit ion to which it was not accustomed,  and was main ta ined  thus for pre-  
c ise ly  1 rain. It was then set free, and with a stopwatch the t ime  was measured for it to jump onto its feet  to regain 
a normal posture. We se lec ted  as the signal of end of hypnosis the change of posture (the jump onto the feet) ,  and 

not any other p re l iminary  movements  heralding awakening,  such as increased respirat ion ra te .  or movements  of  the 

eyes and ears. 

R E S U L T S  
The exper iments  showed that decerebra te  and control animals  react  differently to compara t ive ly  small  and to 

large total  x - ray  doses. Figure 1 shows the effect  of  100 r on the duration of hypnosis in control and decerebra te  rab-  

bits. It can be seen that i r radiat ion shortened considerably the period of hypnosis in the control animals ,  but was 
p rac t i ca l ly  without effect  in the decerebra te  group. This difference emerges  par t icu lar ly  c lear ly  when a comparison 

is made  of  the mean duration of the hypnosis before and after kradia t ion .  

The results of  the measurements  were t rea ted  s ta t i s t ica l ly ,  and the root mean  square devia t ion,  the mean error, 

and the s ignif icance of the difference between the means  was ca lcu la ted  from the formula 

V-ml + 
By compar ing the mean  duration of hypnosis before and after i r radiat ion of the control rabbits,  the error of  the mean 
was found to be fi.fi ( i .e . ,  greater  than 3), showing that  the difference between the mean  values was signif icant .  In 
the decerebra te  an imals  the same difference was 1.01 (less than 3), and, therefore,  in them the duration of hypnosis 

w a s n o t  changed by the i rradiat ion.  

S imi la r  results were obta ined from a comparison of  the leukocyte  counts (Fig. 2). In the control an imals  a dose 

of 100 r caused a short and a compara t ive ly  slight leukopenia .  The number of leukocytes  in the blood of  the decere -  

brate  rabbits  var ied within the same l imi t s  as were found before i r radiat ion.  The only a l te ra t ion  was an increased in- 
s tabi l i ty  of the leukocyte  count, and some tendency to a leukocytosis.  In the decerebra te  group, after i r radia t ion the 

response to the in jec t ion  of sodium nuclea te  was comple t e ly  mainta ined .  In the control an imals  the change in the 
l enkocy t i e  response was a l tered in the same way as by anesthesia:  the response to the in ject ion of  8 ml of  a 5~ sodi- 
um nuc lea te  solution was stil l  present,  but when 1 ml was in jec ted  the number of  leukocytes  fel l  instead of increasing. 

Thus, as judged by the duration of hypnosis, the number of leukocytes ,  and the reac t ion  of the vascular  system 

to the in jec t ion  of  sodium nuclea te , the  control an imals  were more sensitive to penetra t ing radia t ion  than were the 

decor t ica te  group. 
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Fundantentally, different results were obtained with greater doses. Figure 3 shows the changes in the mean 
number of leukoeytes per mm in control and decerebrate rabbits irradiated with 400 r. It can be seen that for the 
first 9 days (latent period) the leukocyte curves for the control and decerebrate rabbits were approximately the same. 
Then in the deeerebrate group a sharp fall in the leukocyte count started. The effect corresponds to a more severe 
condition of radiation sickness in the decerebrate group, as judged by body weight, temperature, condition of the 
gastrointestinal tract, and appearance of hemorrhages. In the decerebrate group, the leukocytic response to the In- 
jection of sodium nucleate was altered by the 5th to l l t h  day after irradiation, but in the control group the effect 
did not occur until the 18th to 19th day. Of the 6 decerebrate rabbits receiving a dose of 400 r, 5 died from radia- 

tion sickness by the 11th to 17th day. All the 8 control rabbits sutvlved. 

Slrnilar results were obtained with an irradiation dose of 800 r. Of the control anlmals of this group, one sur- 

vived. Both decerebrate rabbits died by the 9th day. 

The results therefore indicate that decerebration renders the animal less sensitive and less resistant to penetrat- 
ing radiation. The high radiation sensitivity of the nervous system cannot therefore be regarded as an index of 
"fragility," "susceptibility," or "vulnerability." Still less have we any reason to consider the higher nervous centers 
as some kind of "iniriators" of pathological changes in the irradiated organism. It must be supposed that the high 
radiation sensitivity of the nervous system is responsible for tile early and timely involvement of the protective and 
compensatory mechanisms, so that in an animal with an intact brain the uttimate effect is to produce a high radia- 
tion sensitivity of the organism as a whole. 

SUMMARY 
Experiments were carried out on t5 control and 11 decorticate rabbits, Low x-ray doses (100 r) caused a change 

in a number of physiological functions in the control animal, but had no effect on them in decorticate rabbits, Never- 
theless the decorticate animals proved to be less resistant to greater irradiation doses of 400 and 800 r. We conclude 
that decortication diminishes the range of adaptive possibilities of the body, rendering it less sensitive and less re- 
sistant to the action of ionizing radiation. 
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All abbreviations of periodicals in the above bibliography are letter-by-letter transliter- 
ations of the abbreviations as given in the original Russian journal. Some or all of  this  peri- 

odical  l i terature may well  be available in Engl i sh  translation.  A complete list of the cover-to- 
cover English translations appears at the back of this issue. 
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