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It is well  known that autosensi t izat ion develops in many diseases in which cel l  structures are destroyed and 

breakdown products are absorbed. There are exper imenta l  data indicat ing the important  role of this effect  in the 
pathogenesis of radiat ion sickness, also [3]. For instance, loca l  hyperergic reactions to tissue breakdown products 

have  been obtained [4, 5], and the appearance of auto-ant ibodies  to denatured protein of tissues and cytolysins 
has been established [1, 2]. 

In the search for a method capable  of reveal ing  the abi l i ty  of sera of i r radiated animals  to react  with auto-  
al lergens in experiments in vitro we decided to use Hoign~'s method, an account of which was published in 1955 
[7-10]. This method was proposed for the demonstrat ion of al lergy in humans towards various medicines.  The 

essential  feature of this method is the employment  of a highly sensitive photoelec t r ic  nephelometer  to d e t e r m i n e  
the turbidity produced by the react ion occurring when the sens i t izer -a l le rgen  is added in op t imal  concentrat ion 
to the p lasma or serum of the pa t ien t ' s  blood. Since this concentrat ion is unknown, increasing amounts of antigen 
are added successively to the same sample  of serum. In samples taken from normal people  there is a steady d e -  
crease in the opt ica l  density of the medium.  

In the blood p lasma of sensit ized persons combinat ion with antibodies occurs at a par t icular  range of d i -  
lution of the al lergen,  and this is manifested in a stoppage in the fal l  of the opt ica l  density of the medium (p la -  
teau on the curve) or even in an increase in density. When more a l lergen is added the opt imal  relat ionship with 
the antibody is upset and the reduction in turbidity of the mixture begins again.  

We a t tempted  to employ Hoigne~s method (which some authors [6, 11] es t imate  as highly sensit ive) for a 
study of the nature of the interact ion of the p lasma of normal and i r radiated animals  with aqueous extracts  of in-  
testine, l iver,  spleen, or bone marrow of the same organism. 

M E T H O D  A N D  R E S U L T S  

To 1.7 ml of freshly prepared c i t ra te  blood p lasma we added a succession of 0.1 ml batches of centrifuged 
aqueous extract  of the organ in dilut ion I : 5120 to 1 : 80. After each addi t ion we stirred the mixture in the glass 
with a glass rod. Two minutes la ter  we measured the opt ica l  density of the medium on the home-produced  pho-  
toe lec t r ic  nephelometer  (FEKN-5q), and then added the next batch of al lergen.  

Experiments conducted on normal rabbits [111 guinea pigs and rats [7] showed that the blood p lasma of 
these animals  did not react  with extracts of internal  organs, In every case a steady decrease  in the opt ica l  density 
of the mixture was noted. But after the animals  had been exposed to le tha l  X-ray doses j we observed the ap -  
pearance  of a p la teau  on  the curves and a temporary increase in the opt ica l  density of the plasma.  This was re-  

* The guinea pigs (300 r) and rats (600 r) were i r radia ted on the RUM-3 X-ray apparatus at  vol tage  180 kv, current 
15 ma, focal  distance 50 cm for guinea pigs and 40 cm for rats, dose rate  19-20 r /min ,  fi l ters 0.5 C u + l  mm A1. 

The rabbits were exposed to a dose of 800 r on the RU-12 apparatus at the same vol tage  and with the same filters,  
focal  d is tance 60 cm, current 14 ma, dose rate  29.8 r / ra in ,  with three tubes operating.  
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garded as a posit ive reaction.  It occurred most often in the case of interact ion with l iver extract .  Five out of 14 

rabbits ki l led at different t imes after exposure to 800 r showed a posit ive reac t ion  on the 3rd or 9th day. The re -  
suits of one of the tests are shown graphical ly  in Fig. 1. 

The tests were posit ive (on 3rd-Sth day) in eight  out of 16 guinea pigs exposed to 300 r. The posit ive re-  
actions occurred most often in the exper iment  involving the addit ion of l iver  extract ,  less often with bone marrow 
and spleen, and occasional ly  with intestine.  

In an exper iment  on eight  rats exposed to 600 r we used an extract  of a mixture of equal quantities of a l l  
the organs mentioned.  We observed posi t ive reactions when extracts from normal nonirradiated animals were 

added to the p lasma of i r radiated rats. 

The animals had to be ki l led for these experiments,  however, and this ruled out the possibili ty of a study 
of the dynamics of the invest igated effects in the same organism: Hence, we devised a method for obtaining so- 
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Fig. 1. Curves showing decrease in opt ica l  

density of p lasma on successive addit ion of 
increasing concentrations of extracts of organs 
of same rabbit  ki l led on third day after ex-  
posure to X-rays. Distinct posit ive react ion 
with l iver  extract ,  and posit ive react ion with 
extract  of mixture of bone marrow and spleen. 

lutions of autoantigens for the repeated conduction of the tests 
during the l i fe  of the animal .  As an a l lergen we used a lysate 
of formed blood e lements  (mainly erythrocytes), which are 

known to possess antigens common to other cel ls  of the organ- 
ism. To obtain this a l lergen we took blood from the fasting 
a n ima l ,  mixed it with a sodium ci t ra te  solution in the usual 

proportions, centrifuged the mixture,  and washed the deposit  
twice with physiological  saline. After this we added dist i l led 

water t i l l  the volume was equal to the in i t ia l  volume of blood 
and again centrifuged the mixture.  The c lear  colored upper 
layer  was used in dilutions 1 : 1 5  360 to 1 : 3 0  in the exper i -  
ments. 

Experiments conducted on 12 rabbits and 19 dogs showed 
that in normal animals  the successive addit ion of batches of 
erythrocyte  lysate  caused a progressive reduction in the opt ica l  
density o f  the mixture.  Four rabbits were subjected to homo-  
sensi t izat ion (intravenous inject ion of 5 ml of 20~ extract  of 

l iver  and intest ine in equal proportions) and eight were ex -  
posed to a dose of 800-1000 r. Both types of t rea tmentresul ted  
in a change in the curves in a number of cases. A p la teau  ap-  
peared on the 3rd-Sth day after t rea tment ,  thus indicat ing a 
react ion between the p lasma and the organ extracts.  

The main  group of expe r imen t sby  the method employing 
a lysate of autoerythrocytes was conducted on 19 dogs weighing 

9-12 kg, which were exposed to a dose of 300 r, i .e .  a l e t h a l  
dose, of Co s~ 7-rays s on the EGO-2 apparatus in uniform- 

field conditions at dose rate  350 r / ra in .  Eight rabbits formed 
the control group, and 11 were treated with preparat ions of 
a~tibiot ics and vitamins.  In the exper imenta l  group six dogs 

survived and five died.  Al l  the animals  showed the c l in ica l  picture of acute  radiat ion sickness. The tests were 
made  before exposure and on the 3rd, 10th, 20th, 30th, and 45th day after exposure. On the 3rd day we observed 

considerable changes in the properties of the p lasma of i r radiated dogs. There was a considerable reduction in 
the opt ical  density of the p lasma itself.  This reduction, :as Fig. 2 shows, persisted throughout the period of rad i -  
ation sickness, both in the treated and in the control animals.  Moreover, the blood p lasma became  capable  of 
interact ing with the lysare of its own erythrocytes.  This was revealed by the appearance o f  a p l a t eauon  the curve, 
or even by an increase in opt ica l  density (Fig. 3). This last type of react ion had an unfavorable prognostic sig- 
nif icance,  since alt  the  dogs in which the blood p lasma revealed such a react ion died. Positive reactions occurred, 
both in the control and in the exper imenta l  group of animals (see Table) .  But in the exper imenta l  dogs they ap-  
peared 7-10 days la ter  and their total  number (87.5%) was less than in the untreated animals  (84.2%). We noted 

�9 Exposure to 300 r of Co s~ 7-rays on the EGO-2 apparatus is equivalent  in b io logica l  effect  to exposure to a 

600 r dose of X-rays. 
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Number of Positive and Negative Reactions of Dog Blood Plasma with Lysate of Its Own grythro- 

cytes 
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Fig. 2. Fluctuations of optical density of plasma of 
treated and control animals during acute radiation 
sickness. 
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Fig. 3. Positive reaction of blood plasma 
of irradiated dog with lysate of its own 
erythrocytes on 3rd day after exposure. 

a restoration of the normal form of the curve in the case of the surviving animals, although in some of themposi -  
rive reactions still occurred on the 45th day. 

Thus, in the early period after exposure to a lethal dose of X-rays or Co s~ 7-rays Hoigng's method can 
reveal the immunological  properties of the blood plasma in its interaction With a lysate of its own erythrocytes. 
We believe that the manifested ability o f  the plasma to react with cell breakdown products indicates the existence 
of a state of autosensitization: The addition of lysates of erythrocytes of animals of another species, foreign 
serum, or physiological saline to the plasma of irradiated animals caused a decrease in optical density of the 
mixture, i.e. a negative reaction. The diagnostic and prognostic significance of this reaction in radiation sickness 
produced by the action of various doses and kinds of ionizing radiation requires further study. 

The immunological  nature of the  investigated reaction was confirmed by experiments with the plasma of 
rabbits immunized by foreign protein (of guinea pig). The successive addition of heterologous antigen resulted 
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in a steady decrease in optical density, while the addition of homologous antigen caused an increase in turbidity 
after a certain concentration of antigen was reached. We suggest that the speed with which the increase in opti- 
cal density is manifested can be used to assess the avidity of the serum, since in this experiment we used sera 
with an equal titer of precipitins, but the times of appearance of the positive reaction were different. Thus, 
Hoign~'s method can also be used in serum production. We should note that the intensity of the reaction to foreign 
antigen is much higher than to autoantigens, since the initiated increase in optical density becomes steadily 
greater and does not give way to a decrease, as is the case in interaction with tissue products. 

SUMMARY 

A method for preparing autoallergen solutions was developed (the liver, spleen, bone marrow, and intestine 
water extracts and lysates of erythrocytes) to stage the reaction according to the Hoign~ method with the blood 
plasma of irradiated animals. As established, when tissue allergen solutions were added in increasing concen- 
trations to the blood plasma of nonirtadiated animals a constant and uninterrupted reduction of the optic density, 
i.e. negative reaction was seen. Beginning from the 3rd day after irradiation with lethal doses of y-rays (Co ~~ or 
X-rays, blood plasma acquires the ability to become bound with tissue antigens; this is manifested in the delayed 
optic density reduction of the medium, or even in its increase, which, according to Hoign~ is evaluated as aposi- 
tive reaction. The authors hold that the data obtained point to an early development of autosensitization in the 
irradiated organism. 
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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 literature may well be available in English translation. A complete list of the cover-to. 

cover English translations appears at the back of this issue. 
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