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Changes in the reactivity of animals subjected to the 
action of ionizing radiation to anesthetics are of both 
praotical and theoretical importance. In spite of the 

importance of this problem, however, it has not received 
its due attention in the literature. The investigations 
which have been carried out in this field [1, 2, 3, 5, 6, 
7] are incomplete, for they do not take sufficiently into 
consideration the individual characteristics of the vari- 
ous anesthetics or their dose, and also the severity of the 
radiation sickness. 

The object of the present investigation was to study 
the reactivity of irradiated animals to anesthetics in dif- 
ferent periods of acute radiation sickness, and its depend- 
ence on the factors enumerated. 

METHOD 
The research was carried out on 4000 white mice of 

both sexes, weighing 15-22 g. 
In each series of experiments the animals were di- 

vided into two groups: one group of animals was not ir- 
radiated, and acted as controls; the other group received 
whole-body irradiation with x-rays and developed radi- 
ation sickness. 

The study of the reactivi ty was conducted in three 
forms of radiation sickness: in moderately severe radi- 
ation sickness (dose of irradiation 360 r) causing death 
of from 5 to 10'/o of the irradiated animals within 30 days 
of exposure; in a severe form of the disease (dose of ir- 
radiation 720 r) leading to death of 100%o of the animals 
on the fifth to seventh day after irradiation; finally, in 
a very severe form of the disease (dose of irradiation 
1440 r), causing death of all the animals on the third or 
fourth day after exposure. 

The reactivity of the irradiated animals was investi- 
gated, paying consideration to the individual properties 
of the different anesthetics: the action of a type I anes- 
thetic - e t h e r -  and of a type II anesthetic - hexobarbi- 
t a l -  was studied [4]. 

Each of these anesthetics was investigated in narcot-  
ic and toxic doses. 

Ether was administered by inhalation in a glass ex- 
siccator for 15 minutes. Changes in reactivity were stud- 
ied in relation to feebly narcotic (concentration in air 
of 0.2 ml/l i ter) ,  narcotic(0.4 ml/ l i ter)  and toxic (0.6 
ml/ l i ter)  doses of ether. 

Hexobarbiral was injected subcutaneously in the form 
of a 2% solution. The reactivity of the animals was in- 
vestigated in relation to feebly narcotic (90 gg/g), nar- 
cot ic  (150 pg/g) and toxic (250 pg/g) doses of the drug. 

The indices of reactivity were: the latent period of 
anesthesia, the duration of the anesthetic state and the 
percentage of animals which slept and died. 

Not less than 20 mice  were used in each series of ex-  
periments. The results obtained were treated statistically. 

RESULTS 
The observations showed that the reactivity of the 

irradiated animals in relation to anesthetics was signifi- 
cantly altered. The changes in reactivity bore a phasic 
character which depended on the period of the disease. 

A feature common to all the anesthetics investigated 
was the presence of a phase of lowering of resistance to 
the narcotic action of the agents at the c l imax of the 
sickness, quite irrespective of the individual properties 
of the anesthetic and the severity of the radiation sick- 
ness. It is clear from Fig. 1 that the duration of ether 
and hexobarbital anesthesia in the irradiated animals at 
the cl imax of the radiation sickness was considerably in- 
creased over the control values. An increase in the dur- 
ation of anesthesia was observed in all the forms of ra- 
diation sickness studied: in moderately severe, severe 
and very severe forms. This increase in the duration of 
anesthesia is one of the indices of a change in the resist- 
ance of the irradiated animals in relation to anesthetics. 
Similar results were obtained by other authors in their 
investigations [1, 2, 6]. 

At other periods of the disease the reaction of the 
irradiated animal to anesthetics was dependent on a 
whole series of factors. The first of these factors is the 
specific properties of the anesthetics, 
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For instance, at the beginning of the latent period 
of moderately severe radiation sickness, i.e., immedi-  
ately after irradiation with a dose of 360 r, a transient 
rise in resistance to the narcotic action of ether was ob- 
served-  the duration of anesthesia in the irradiated 
animals was considerably shorter than in the controls. 
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Fig. 1. Duration of ether and hexo- 
barbital anesthesia during the cl i-  
max of radiation sickness. Legend: 
white columns - duration of ether 
anesthesia; shaded c o l u m n s -  du- 
ration of hexobarbital anesthesia. 
Controls taken as I00~ 

At the same t ime the resistance to the narcotic action 
of hexobarbital was unchanged (Fig. 2). On the other 
hand, 24 hours after irradiation a sharp rise in the re-  
sistance to the narcotic action of hexobarbital was ob- 
served (the irradiated animals were not plunged into a 
narcotic state after administration of hexobarbital in a 
dose of 90 /lg/g, whereas control animals were in a 
state of narcosis). The resistance to ether, however, was 
indistinguishable from the controls at this period. Later, 
in the recovery period (28 days after irradiation with a 
dose of 360 r), however, in addition to the increased 
resistance of the irradiated animals to the narcotic action 
of hexobarbital, a fall was observed in the resistance to 
the narcotic action of ether (see Fig. 2). It should be 
pointed out that a relationship between the reaction of 
irradiated animals and specific, or perhaps group,char- 
acteristics of the anesthetic agent [4] has been observed 
by other investigators [1, 3, 5, 7]. 

The second factor influencing the reactivity of the 
irradiated animals to anesthetics is the severity of the 
radiation sickness. 
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Fig. 2. Change in the reactivity of 
animals irradiated with 360 r to dif- 
ferent anesthetics at various periods 
after irradiation. Legend: white 
c o l u m n s -  duration of ether anes- 
thesia; shaded columns - duration 
of hexobarbital anesthesia. 
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Fig. 3. Change in the reactivity of 
irradiated animals to ether, depend- 
ing on the severity of the radiation 

sickness, a) Immediately  after irra- 
diation; b) 9.4 hours after irradia- 
tion. 

By way of example, we may  cite the data on the 
change in the resistance of the irradiated animals to the 
narcotic action of ether. The increased resistance to the 
narcotic action of this agent, found at the beginning of 
the latent period of radiation sickness of moderate sever- 
ity, was not observed in the more severe forms of sick- 
ness (Fig. 3). 
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Differences were also found in the change in react- 
ivity, especially in relation to ether, in severe and very 
severe forms of radiation sickness. For instance, 24 hours 
after irradiation, in the severe form of radiation sickness 
(720 r) the reactivity of the animal to ether was indis- 
tinguishable from that of the controls. In the very severe 
form of radiation sickness (1440 r), however, a consider- 
able increase in the sensitivity to the narcotic action of 
ether was observed - the irradiated animals were much 
longer in a state of narcosis than the animals of the con- 
trol series (see Fig. 3). 

The third factor determining the character of the 
reaction of the irradiated animal is the dose of the anes- 
thetic. 

The increase in the resistance of the animals to the 
action of ether,already observed in the latent period of 
radiation sickness of moderate severity, for instance, was 
much more pionounced after the action of a feebly nar- 
cotic dose of the anesthetic than after the action of a 
dose producing a state of deep narcosis. The subsequent 
fall in the resistance of the irradiated animals by com- 
parison with the controls in the recovery period was also 
much more obvious when a feebly narcotic dose of ether 
was given. 

This state of affairs may also be illustrated bv the 
results obtained from an investigation of the reactivity 
of the irradiated animals to hexobarbital. 

For example, 24 hours after irradiation with a dose 
of 1440 r, i.e., in the latent period of  the very severe 
form of radiation sickness, a much greater increase in 
the duration of the latent time of anesthesia was observed 
after administration of a feebly narcotic dose (90 gg/g) 
of hexobarbital than after injection of the drug in a dose 
producing a state of deep anesthesia (150 ~g/g). After 
the injection of hexobarbital in a toxic dose (250 gg/g) 
the duration of the latent time of anesthesia in the ir- 
radiated animals was the same as that in the controls, 

In conclusion it must be stressed that the resistance 

of the irradiated animals to narcotic doses of anesthetics, 
and their resistance to toxic doses of the same agent% did 
not always change in a parallel manner. At the height 
of the severe and very severe forms of radiation sickness, 
for instance, a fall in the resistance to the narcotic action 
of ether was accompanied by an increase in resistance to 
its toxic effect. For example, after administration of 
ether in a toxic concentration, in the control series 90.9% 
of the animals died, whereas in the experimental series 
(3 days after irradiation with a dose of 1440 r) under the 
same conditions only 28.6~ of the mice died. 

SUMMARY 
As shown in the work there is a marked change in 

the reaction of x-ray-irradiated white mice to anesthet- 
ics. These changes are phasic in character and depend 
upon the stage of the disease. At the height of the dis- 
ease there is a rise of the sensitivity to anesthetics, ir- 
respective of the animal's individual peculiarities and 
the severity of the disease. During other stages of radi- 
ation sickness the changes in the reactivity depend upon 
the specific features of the anesthetic used., its dose and 
the severity of the disease, 
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