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Asept ic  in f lammat ion  in p rev ious ly  i r r ad ia t ed  r a t s  was accompanied  by the s lower  development  of 
changes  in the s e r u m  pro te in  composi t ion than in control  an imals .  Some of the compensa to ry  changes in 
the s e r u m  prote in  composi t ion  during inf lammat ion  were  comple te ly  absent  in the i r rad ia ted  r a t s .  

Since r e s to r a t i on  of many of the p r o c e s s e s  d is turbed in acute radia t ion s ickness  is  not a lways com-  
plete ,  but the res idua l  defec ts  becom e  apparen t  only when the an imal  is  exposed to additional f ac to r s  [12], 
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Fig.  1. Changes in s e r u m  pro te in  com-  
posi t ion during asept ic  in f lammat ion  in 
control  r a t s  (I) and i r r ad i a t ed  r a t s  (II) 10 
months  af ter  the beginning of the expe r i -  
ment .  Points  on the graph denote m e a n  
values  for  groups  of 6-7 animals ,  confi-  
dence l imi t s  for  a level  of s ignif icance of 
0.05. Absc i s sa :  t ime  a f t e r  injection of 
turpent ine (in days) ; ordinate,  concen t ra -  
tion: a) o fT-g lobu l in  (in %), b) c~l-globu- 
lin (in %), c) ~-E-globul ins  (in %), d ) p r e -  
a lbumin-a lbumins  (in m g / m l ) .  

in the cour se  of an invest igat ion to study the age dynamics  of 
the s e r u m  pro te in  composi t ion in the late pe r iods  a f t e r  i r r a d i -  
ation [5], a s imul taneous  study was ca r r i ed  out of changes in 
the pro te in  pa t t e rn  during functional loading in the fo rm of 
asep t ic  in f lammat ion .  

EXPERIMENTAL METHOD 

Experiments were carried out on male Wistar rats sur- 
viving 10-17 months after irradiation in a dose of 400 rad. 
Unirradiated rats of the same age and sex acted as controls. 
Aseptic inflammation was produced by injecting turpentine in 
a dose of 0.4 ml subcutaneously into the abdominal wall. In ex- 
periments carried out during the 10th month of observation, 
blood was taken for analysis from the abdominal aorta by ex- 
sanguination from animals not receiving injections of turpen- 
tine and also from rats on the 7th or 10th day after such injec- 
tion, corresponding to the phases of formation and opening of 
the abscess. During the 17th month, blood samples for deter- 
mination of the initial indices were taken from the rats during 
cardiac puncture 2 weeks before injection of the turpentine. 
On the 10th day of inflammation blood was taken from the ab- 
dominal aorta of the same animals. Analysis of the serum pro- 
tein composition was carried out by electrophoresis in an agar 
gel [15] make up in buffer, pH 8.8, of the following composition: 
29.8 g H3BO 3, 13.6 g KH2PO 4, 6.5 g NaOH, 37.5 g glycoeoll, and 
distilled water to 2.5 liters. Toprepare a gelwith ionic streng• 
of 0.015 the buffer was diluted 1:5 with water and mixed with 
an equal volume of 2% agar. The electrode cells were filled 
with buffer of the same composition, diluted 1:7 with water. 
Total serum protein was determined by Waddel's method [16]. 
Values were obtained for the relative and absolute contents of 
the prealbumin-albumin fraction, consisting of 15-20% of the 2 
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TABLE i. Changes in Absolute Concentra t ions  of Ser -  
um Pro te in  F rac t ions  during Asept ic  Inf lammat ion  in 
Rats  Surviving 17 Months a f t e r  I r rad ia t ion  and in Con- 
t ro l  Animals  of the Same Age 

Fractions 

Prealbumin- albumins 

al-globulins 
~z%1obulins 
~3-globulins 
~-globulins 
B - lobulins g . 
y-globuhns 

Co~rd 

M~--M2 I P 

--3,5 <0,02 

+I,0 <0,0~ 
--0,2 >o,o~ 
+1,1 <o,o~ 
+2,1 <o,o~ 
--0,8 >0,0~ 
+1,8 <0,0~ 

Irradiated 

MI--M2 I P 

+0,8 >0,05 

--0,02 >0,05 
--0,02 >0,05 
+o, 1 >0,05 
--0,02 >0,05 
+0,02 >0,05 
--0,02 >0,05 

Pc--e 

<0,01 

<0,05 
>0,05 
<0,05 
<0,05 
>0,05 
<0,02 

Note. Since in this s e r i e s  of the exper iment  the in- 
d ices  of the pro te in  f rac t ions  obtained initially and on 
the 10th day of inf lammat ion  were  obtained by analy-  
s is  of the s e r a  of the same animals ,  deviat ions f rom 
the initial  values  a r e  given in the table and the i r  s igni -  
f icance is  de te rmined  by the method of two-sample  
compar i sons .  M~-M 2 r e p r e s e n t s  deviat ions f rom ini-  
t ial  va lues  by 10th day a f t e r  injection of turpentine,  P 
r e p r e s e n t s  s ignif icance of deviation f rom initial values,  
and P e - P e  s ignif icance of d i f fe rences  between control  
and exper imen t .  

p r ea lbumins  and 80-85% of albumin, the concent ra t ions  of a t - ,  a2- ,  a3- ,  fi-, and T-globul ins ,  and a}so the 
total  content of all  th ree  a -g lobul ins  ((~-E-globulins). 

EXPERIMENTAL RESULTS 

The response of the experimental animals surviving i0 months after irradiation to development of a 

focus of aseptic inflammation differed from the control in the character of the changes in relative concen- 

trations of at-, a-E-, and T-globulins. Calculation of the absolute concentrations showed that, besides 

significant differences in the dynamics of the various components listed above, the content of the prealbu- 

rain-albumin fraction in the control animals fell significantly whereas in the experimental animals no signi- 

ficant change in the index took place (Fig~ i) o The differences between the intact and irradiated rats at the 

17th month of the observation (Table i) were that in the former the same changes in the protein fractions 

could be observed as in the preceding series of the experiment, while in the animals undergoing irradiation 
no significant changes were present whatsoever. 

Compar i son  of these  r e s u l t s  with those obtained by other w o r k e r s  [7, 9, 10, 17, 18] shows that in the 
control  r a t s  in both s e r i e s  of the exper imen t  in f lammat ion  was accompanied  by typical  and definite d i sp ro -  
te inemie  changes.  

The lowering of the level ofT-globulins by the 7th day was evidently due to inhibition of synthesis of 
these proteins under the influence of an increase in the blood glucocorticoid concentration [4, 141, their 
utilization being either unchanged or speeded up. However, adrenal cortical activity in rats in the late 
periods after irradiation does not differ from the control level [2, 8]. Consequently, the more sudden de- 
crease in concentration ofT-globulins in the irradiated rats than in the controls cannot be explained by 
more marked inhibition of their synthesis. It ca n only be assumed that this difference reflects the utiliza- 
tion of these proteins at a faster rate than normal. Evidently in the irradiated animal inflammatory pro- 
cesses a r e  accompanied  by inc reased  consumption o fT-g lobu l ins ,  so that the i r  level  fa l ls  m o r e  sharply  
aga ins t  the background of inhibited synthesis ,  while when syn thes i s  i s  act ivated (Tth-10th days) it r i s e s  
m o r e  slowly. Poss ib ly  the inc reased  consumption o fT-g lobu l in s  during inf lammat ion  in i r r ad ia ted  an ima l s  
is  one cause  of the p e r s i s t e n t  i nc rease  in the content of these  p ro te ins  in the blood s e r u m  [5]. This  hypo- 
thes i s  is  in a g r e e m e n t  with the view [3] that in the late  per iod  a f t e r  i r r ad ia t ion  the e f fec t iveness  of ce l lu lar  
m e c h a n i s m s  of immuni ty  fa l ls  while that of i t s  humora l  components  r e m a i n s  re la t ive ly  intact .  F r o m  this  
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point of view the elevat ion of the level  of ~/-globu[ins can be r ega rded  as  an a t tempt  by the body to compen-  
sate for  ce r ta in  defects  in the defensive m e c h a n i s m s .  

It is  cons idered  that the d e c r e a s e  in the s e r u m  albumin concentra t ion during inf lammat ion  is  a s s o -  
ciated with inc reased  exudation of a lbumin and a reduct ion in i t s  ha l f -breakdown t ime [1, 7, 10, 18]. The 
poss ib i l i ty  of a d e c r e a s e  in mobi l i ty  of the albumin molecu les  as  a r e su l t  of adsorpt ion of t r anspor t ab le  
metabo l i t e s  on them l ikewise cannot be ruled out [11], as a r e su l t  of which the value of the albumin concen-  
t ra t ion  obtained by e lec t rophore t i c  ana lys i s  is  too low while that of the a-g lobul ins  is  too high. Bes ides  this  
p r oce s s ,  an i nc r ea s e  in the s -g lobu l in  level  during inf lammat ion  may be due to the m o r e  rapid  fo rmat ion  
of p ro te ins  of this  group [10, 13, 17], some components  of which p o s s e s s  the p r o p e r t i e s  of antibodies [6]. 
The re  a re  thus grounds for  consider ing that  changes in the concentra t ions  of a lbumins  and ~-globulins  dur -  
ing inf lammat ion  a re  connected with the development  of p ro tec t ive  and adaptive r eac t ions  in the body. 

The p r o t r a c t e d  i nc rea se  in the concentra t ion of s -globul ins ,  with no tendency for  thei r  r e s to ra t i on  to 
normal ,  the absence  of any significant change in the level  of the p rea lbumin-a lbumins ,  and l ikewise the ab-  
sence of changes  in the s e r u m  of the r a t s  17 months  a f te r  i r rad ia t ion  can be r ega rded  as  evidence of the 
imper fec t ion  of p ro tec t ive  and adaptive m e c h a n i s m s  in i r r ad ia ted  an imals .  
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