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The processes of destruction of ceils and tissues occupy one of the central positions in the pathogenesis of rad- 
iation sickness [1,3], and an all-sided study of them represents significant theoretical and practical interest for radio- 
biology. 

Together with the histological and cytological methods, which are widely used for the study of radiation sick- 
ness, the study of C- and Cx-reactive proteins has much interest for the analysis of the dynamics of tissue and cellular 
disintegration. 

C- and Cx-reactive proteins, as is known, are specific proteins which appear in blood in the acute phase of 
some inflammatory and necrotic processes [2,6,7.]. 

The high sensitivity of the reaction to C- and Cx proteins, the simplicity of its performance, and the fact that in 
a number of cases it is a more delicate indicator of the gravity of the pathological state than the change in the leu- 
cocyte count and the ESR, makes the performance of this reaction very expedient in the study of radiation sickness. 
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Fig. 1. Dynamics of change in amount of Cx-reactive pro- 
tein and of the number of leucocytes in acute radiation 
sickness (800 r. irradiation). The rabbit was sacrificed on 
the 22nd day after the beginning of the experiment. 1)Cx- 
reactive protein (in millimeters of precipitate); 2) leu- 
cocytes in one mm 3 blood (in thousands). 

In addition it ought to be noted that in the com- 
paratively voluminous literature appearing in recent 
years on the clinical importance of the C- reactive 
protein in various diseases, a limited amount of work 
has been devoted to the dynamics of its change in ra- 
diation sickness $7]. 

As is known, C-reactive protein appears only in 
the blood of man and some species of monkeys. A 
protein appears in rabbits, in the acute phase of inflam- 
matory-necrotic processes, which is closely related, 
immuuologically, to the C-reactive protein-the so- 
called Cx-reactive protein. 

In connection with what has been stated above, 
we decided it would be expeditious to study the pos- 
sibility of the appearance and the dynamics of change 
in Cx-reaetive protein during acute radiation sickness. 

M E T H O D  
The most sensitive and convenient of presently 

existing methods for determining C- and Cx-reactive 
protein is the method of capillary precipitation of the 
corresponding specific C- and Cx-reactive antiserum [9]. 

In view of our lack of commercial antisera we prepared (with the assistance of A. L. Yampol'skii) a few batches 
of anti C- and anti Cx-reactive sera, which had high precipitating power. Purified Cx-reactive protein was prepared 
by a slight variation of MacCarty's method [11].- Immunization of guinea pigs with a purified Cx-antigen was carried 
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out using a modif icat ion of Freud's method. 

Radiation sickness in rabbits was brought about by total  i rradiat ion of  the animals  with x-rays,  applying a dose 

of  800 and 1200 r. 

We checked the dynamic  deve lopment  of the radiat ion sickness on the basis of the general  condit ion of the 
animals  and the number of leucocytes  in the peripheral  blood. We carried out the react ion to the Cx- reac t ive  pro- 
tein at  the same t ime  as the blood analysis. The intensity of the react ion was determined by the amount  of precipi-  
tated complex.  
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Fig. 2. Dynamics  of change in the amount of Cx- reac t ive  
protein [ I ]  and of the number of  leucocytes  [2] in acute  ra-  
diat ion sickness (1200 r. irradiation).  The an imal  died on 
the 26th day after the beginning of the exper iment .  Or- 
d ina te  Axis: Lef t -number  of  leucocytes  in one mms blood 

(in thousands); r igh t -amount  of  Cx- reac t ive  protein ( in  
mi l l imete r s  of precipi ta te) ;  Abscissa Axis: Days of obser-  
vation~ I) C x - r e a c t i v e  protein (in mi l l imete r s  of precipi-  
tate); 2) Leucocytes.  

R E S U L T S  

The conclusion can be drawn, from an analysis 
of the" exper imenta l  data  we obtained,  that a def ini te  
para l le l i sm exists between the course of radiat ion s ick-  
ness and the intensity of the Cx- reac t ive  protein 
reaction.  

In acute  radiat ion sickness, induced by i r radia-  
tion of rabbits with sublethal  doses of x- rays (800 r), the 
blood of the animals  gave a posit ive react ion for Cx-  
reac t ive  protein within 18-20 hours after the i r rad ia-  
tion. (Fig. 1) In the days following, the content of 
this protein in the blood gradual ly  decreased and on 
the third day genera l ly  dropped to zero. The subse- 

quent course of the radiat ion sickness in this event,  as 
a rule, was not accompanied  by the appearance  of Cx-  
reac t ive  protein,  or was character ized by the per iodic  

appearance of a weakly posit ive reaction.  

In the case of the acute  radiat ion sickness in-  
duced by i r radiat ion with le thal  doses(1200 r), Cx- 
reac t ive  protein was also detected in the blood of 
animals  within 18-24 hours after i r radiat ion,  during 
which its l eve l ,  as a rule, was 2-3 t imes higher than 
in the  800 r i r radiat ion doses. In the following 2-3 
days the concentrat ion of this protein dropped sharply 
and, on the 4-Sth day its quantity in the blood was 
very small .  But, whereas a negat ive  or weakly posi-  
t ive react ion for Cx- r eac t i ve  protein was observed dur-  

ing the entire la t ter  period of  the sickness induced by 
i r radiat ion with sublethal  doses, in the radia t ion sickness induced after 1200 r i r radiat ion doses, on the other hand, a 
marked quanti ty of Cx- reac t ive  protein once again appeared in the blood on the 5-Tth day,  and its content  progressive- 
ly increased on a leve l  with the deve lopment  of the pathologica l  process. 

On the lO-12th day,  the quanti ty of  prec ip i ta te  of  Cx- reac t ive  protein reached 13 ram, i . e . ,  the max imum for 
the prec ip i ta t ing  power of  the antisera (Fig.  2). 

I t  must be pointed out that in those cases where the an imal  survived, the quanti ty of tested protein,  did not, as 
a rule,  exceed 5-7 mm in the period corresponding to the second max imum,  and after the 18-20th day i t  decreased 
to zero. 

Thus, i t  can be concluded that  the dynamics  of change in the content  of C x - r e a c t i v e  protein exac t ly  reflects 
the course and gravity of the radia t ion sickness and in some cases i t  may  play a role as a factor in the prognosis. 

The periods of appearance  of the Cx- r eac t i ve  proteins in the blood of  i r radiated animals  co inc ide  in phase with 
the periods of  expressed deve lopment  of the cy to ly t ic  and destruct ive processes, induced as a result of the irradiat ion.  
The first max imum coincides in phase with the deve lopment  of  the expressed lymphopenia .  As for the second rise in 
the curve which character izes  the dynamics  of  change in the C x - r e a c t i v e  protein,  i t  corresponds to that  period of the 
radiat ion sickness when the most expressed destruct ive changes take p lace  in the tissues. 
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This fact confirms the thinking of a number of authors [10,12] who are invest igat ing the appearance of C-  and 
Cx-reac t ive  protein as the result of  tissue and cel lu lar  destruction. 

During our study of the dynamics of change in Cx- reac t ive  protein during radiat ion sickness, we decided i t  
would be expedient  to compare the data obtained by us with the change in leucocytosis and with the content of the 
c~-globulin fractions of serum protein,  which are also ex t remely  precise indices of the gravity of the given pa thologic-  

al process. 

Fig. 3. Immunodiffusion test of specific antigens 
of the blood serum of i rradiated rabbits. In the 
center: 4) serum from an irradiated rabbit ,  absorb- 
ed with antiserum for Cx- reac t ive  protein. 1) Ant i -  

serum in serum from an irradiated rabbit  (non-ab -  
sorbed), two zones of precipi ta t ion visible; 2) The 
same as in 1, dilution 1:1, two zones of prec ip i ta -  
tion visible; 3) Antiserum in the serum from an ir-  
radiated rabbit  absorbed with normal rabbit  serum 
in proportion 1:2, one zone of precipi ta t ion is  ob-  
served; 4) Physiological  solution (control for the 
absence of non-specif ic  precipitat ion);  5) Ant i -  
serum for Cx- reac t ive  protein (the react ion is neg-  
at ive,  protein tota l ly  absorbed); 6) Antiserum in 
serum from a normal rabbit  (one zone of prec ip i -  
tat ion,  common with serum of an irradiated rab-  

bit). 

A comparison of the curves of change in the leu-  

cocyte  count and the Cx- reac t ive  protein allows the con-  
clusion to be drawn that para l le l ism in the progress of the 
curves indicated is the except ion,  rather than the rule. 

In the first phase of acute  radiat ion sickness, an in-  
crease of  Cx- reac t ive  protein may  accompany both an 
increase,  and a decrease in the leucocyte  count. The 
second rise in the quantity of Cx- reac t ive  protein takes 
p lace  during an expressed leucopenia ,  and, moreover,  
the changes, observed in the leucocyte  count, rarely cor-  
re la te  with the change in the quanti ty of  th/s protein. 

As is known, the change in the composit ion of the 
or-globulin fractions of serum protein is one of the most 
expressed displacements  observed in the blood protein 
picture during radiat ion sickness. [4,5] Moreover, es- 
pec ia l  attention is to be paid to the appearance  in the 
blood of anomalous c~-globulins and their relat ion to Cx-  
react ive  protein. As we reported ear l ier ,  [5] anomalous 
globulins appear on the 6-7th day after i r radiat ion,  and 
are observed for a long t ime in the blood circulat ion of 
the irradiated animal .  Thus, the phase of max ima l  en-  
try of anomalous ct3-globulins into the blood,  is begun 
during the period corresponding to the min ima l  level  of 
Cx- reac t ive  protein in the blood. 

Further, in animals aff l icted with acute  radiation 
sickness, an increase in the leve l  of Cx- reac t ive  protein 
and c~3-globulins occurs at the same t ime.  

The very fact  that both of the above-noted  proteins 
appear in the blood at a different t ime  is test imony that 
we are deal ing with two different proteins, but a conclus- 
ive  judgment on this question can only by given by their 
immunologica l  analysis. 

For this purpose, we set up a series of tests, in 
which, with the aid of an immunodiffusion method,  i t  was 
shown that serum from irradiated animals ,  containing both 
Cx- reac t ive  protein and c~ 3-globulins,  after absorption 

with its anti Cx- reac t ive  serum, ceases to give a react ion for Cx- reac t ive  protein, but continues to react  with an ant i -  
serum obtained in response to the administration of serum from irradiated animals (Fig. 3). 

Thus, the data we obtained permits the conclusion that at least  two protein components appear in blood serum 
during radiat/on sickness, which are not present in the blood of  non- i r radia ted  animals.  

The problem of the pathological  s ignif icance of these proteins and, also, an explanat ion of the mechanism for 
their appearance in the blood, represent the object  of further research by us. 
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