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Considerable attention has recent ty been paid to the pathogenetic role of C- reac t ive  protein, appearing in 
human blood in various pathological  states. However, the causes of the appearance of this protein and its role stil l  
remain  unexplained. 

After the discovery in rabbits [4] of a substance analogons to C-reac t ive  protein, and ca l led  Cx-reac t ive  pro- 
rein (CxRP), the exper imenta l  study of the conditions of its formation became possible. It was found [6, 7] that 
CxRP appears in rabbits '  blood not onty in inf lammatory  processes, but also immed ia t e ly  after inject ion of an ant i -  
gen. A high degree of correlation was observed between the amount of CxRP formed and the titers of the ant i -  
bodies developing later.  It was suggested that this protein may be direct ly  concerned with the processes leading to 
antibody formation. 

Since i t  is well-known that the abi l i ty  to form antibodies changes in the course of an organism's develop-  
ment [3, 5], in this investigation the dynamics of the formation of CxRP was studied at various stages of ontogenesis. 

E X P E R I M E N T A L  M E T H O D  

Pneumococcus type 1 in the R form, obtained from the Department of Microbiology, USSR Academy of  Sci-  
ences Institute of Epidemiology and Microbiology, Leningrad, was grown to obtain Cx-polysaccharide on a broth 
made in acid casein hydrolyzate,  pH 7.6. The Cx-polysaccharide was obtained by the method of Anderson and 
McCarty [4], modified at the S. M. Kirov Mili tary Medical  Academy. 

CxRP was obtained from rabbits '  blood taken 24 h after subcutaneous inject ion of 0.2 ml turpentine in accord-  
ance with the same instructions. The only difference was in the method of removal  of lipids from the preparation 
of CxRP, which was done not with chloroform, but by precipi tat ion in the cold ( -12  ~ in ten volumes of a 3 : 1 mix-  
ture of alcohol and ether, followed by three washes of the residue with cold ether and lyophil ic  drying. A higher 

y ie ld  of CxRP was obtained in this way. 

The CxRP was not crystall ized.  Serum against CxRP was obtained by immunizing guinea pigs. CxP, P (0.5 mg) 
in 1 ml  of adjuvant was in jected intramuscularly into the hind l imb twice,  with an interval  of 20 days between in-  
jections. Blood was taken from the heart  on the 7th day after the second injection. Revaccination was carried out 
every 3-4 months with a single inject ion of the same dose of CxRP in adjuvant. Blood was taken 5 days after 
revaccinat ion.  

Since the antiserum against CxRP sti l l  reacted with normal rabbit serum (0.5 mm of residue after prec ip i ta-  
tion in a capi l lary  tube) after immuniza t ion  with adjuvant, i t  was exhausted by this serum. For this purpose ant i -  
serum against CxRP was treated by the addition of a mixture of sera of 30 normal rabbits, not containing CxRP, 
incubated for 2 h, and kept overnight in a refrigerator, after which the residue was removed by centrifugation. The 
antiserum treated in this manner was used in experiments to determine CxRP by the method of precipi tat ion in a 

532 



10000- 

,o log 
.~ 1000- 
O 

log 

h i 3  

O 

log~ 

A 
CxRP (in mm residue) 

-8  

-7 

-6 

-5 

-4 

-3 

-2 

"[ , 

2~ 

I 

2 

~ 3  

Antigen Days 

B 

1 

Antigen Days 

Fig. 1, Dynamics of accumulation of Cx-reactive protein and antibodies 
after a single injection of antigen into rabbits: A) typhoid vaccine; B) 
complete antigen obtained by Boivin's method. T[ters of agglutinins: 1) 
active producers; 2) inert producers. Cx-reactive protein: 3) active 
producers; 4) inert producers, 

capillary tube. The content of CxRP in the test serum was expressed in millimeters of precipitate (in 
accordance with the instructions for determination of C-reactive protein). 

Experiments were conducted on adult rabbits weighing 2.5-3 kg and on animals aged 5 and 20 days. 

The antigens used were typhoid vaccine strain No. 4446 and a complete antigen obtained from the same strain 
by Boivin's method. The antigens were given as a single intraperitoneal injection: the vaccine in a dose of 3 
billion bacterial ceils per rabbit, and the complete antigen in a dose of 2.5 mg/kg  body weight. A nonspecific 
stimulus turpentine was injected intradermally into the animals. 

The CxRP content in the sera was determined before injection, 5 h after injection, and daily for 10 days after 
the injection of antigen or turpentine, Titration of the antibodies was carried out by means of the agglutination re- 
action with typhoid diagnostic serum before, and 3, 5, 7, and 10 days after injection of the antigen. 

R E S U L T S  

In the first experiment nine adult rabbits were immunized with typhoid vaccine and seven with complete 
antigen (Fig. 1). After injection of the antigen CxRP was found within 5 h. Its content reached its maximum after 
24 h, and then fell gradually, traces persisting throughout the period of observation. 

Content of CxRP Protein in Serum of Rabbits after Intradermal Injection of 
Turpentine 

Age of 
animals 

Adult . . . . . . . .  
>~ �9 �9 , , . 

5 D a y s . . .  : i i i  
20 Days . . . . . .  

, ~ [  Content of CxRP in serum (in mm of precipitate) "8=E 
~--- before 

N ~ i n ; ~ c  [ 2 4 h  2daysSdaysl4daysJSdaysl7days  
~ t i ~ n -  after :after after after after after 

0,2 0 6,43 6,4 3,0  8':7 0,8 
3,7 2,6 0,1 0 4, - -  - -  

0,05 0 3,2 2,9 1,2 0 0 
0,2 0 3,6 2,2 0,2 0,4 0 0 
0,2 0 4,6 3,1 1,6 0,4 0,2 0,6 
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Fig. 2. Changes in dynamics of accumula -  
tion of Cx-reac t ive  protein and of antibodies 
after a single in jec t ion  of typhoid vacc ine  

into rabbits at different stages of ontogenesis. 
Titers of agglutinins: 1) in adults; 9.) in 
20-day old; 3) in 5-day  old rabbi ts ;Cx-reac-  

t i r e  protein: 4) in adults; 5) in 20-day 
old; 6) in g -day  old animals. 

Five of the rabbits immunized  with vaccine  were found to 
have a high content of CxRP (5 mm or more of residue in the cap-  
i l la ry  tube) and high titers of agglutinins (1 : 8200-1 : 12,800). In 
three animals CxRP was found in smal l  amounts (less than 5 ram) 
and agglutinins in low titers (1 : 200-1 : 800). One rabbit with a 
low CxRP content (3 mm) had high antibody titers. 

S imilar  results were obtained after immunizat ion  with com-  
plete antigen. 

In four rabbits a high CxRP content was accompanied by in-  
creased antibody production, while in three animals both the CxRP 
and the antibody ti ter  were on a low level.  

In the next experiment  the relationship between the intensity 
of CxRP formation and the dose of the nonspecific stimulus was in -  
vestigated. Rabbits were given an int radermal  inject ion of turpen- 
tine: 10 animals received 0.2 ml each, 1 5 - 0 . 1  ml, and 1 2 -  0.05 
ml. These experiments showed a direct relationship between the 
dose of turpentine and the amount of CxRP formed (see table). 

To determine what changes take place  in the abi l i ty  to 
form CxRP in ontogenesis, two experiments were carried out on 
three age groups. Group 1 consisted of adult  animals,  which acted 
as controls, group 2 were 5 days old, and group 8, 20 days old. In 
the first experiment  adult rabbits (9), 20-day old (5), and 5-day 

old (7) rabbits each received an int radermal  inject ion of 0.2 ml 
turpentine. In the second experiment  adult (10), 20-day old (4), 
and 5-day old (9) rabbits received typhoid vaccine.  

The results given in Fig.  g and in the tab le  show that the 
abi l i ty  to form CxRP varies with age. In both c.ases the lowest 

level  of CxRP was found in the 5-day old animals and the highest in the adults. The 20-day old rabbits occupied 
an in termedia te  position. 

Hence, in the overwhelming majori ty  of animals (in 15 of 16) a correlat ion was observed between the amount 
of CxRP formed in the 1st day after inject ion of antigen and the level  of the titers of the antibodies subsequently 
appearing. The abil i ty to form CxRP also varied in ontogenesis paral le l  with the changes in immunologica l  reac-  

tivity. This suggests a definite link between the formation of antibodies and of CxRP. The fact that CxRP appeared 
on the 1st day suggests that it  is associated with the specif ic  induction process. It has been demonstrated [1, 2] that 
protein metabol ism is s t imulated during the first hours after inject ion of antigens and of nonspecific stimulators, in-  
cluding Freund's adjuvant. According to other findings the inject ion of adjuvant and of its components s t imulat ing 
antibody formation causes the appearance of large amounts of CxRP. It may therefore be postulated that CxRP 
formation is one of the manifestations of the act ivat ion of protein synthesis in the organism. 

S U M M A R Y  

It was found in a study of the conditions under which Cx-reac t ive  protein forms in the rabbit body after a 
single injection of various antigens (typhoid vaccine or complete  antigen produced from typhoid bacter ia  after 
Boivin) that the amount of Cx-reac t ive  protein appearing immed ia t e ly  after antigen inject ion was correlated with 
the subsequent value of titers to this antigen. At the same t ime,  the experiments showed that the capac i ty  for pro- 
duction of Cx- reac t ive  protein increases with the advent of age, just as the rabbit 's  capaci ty  for immunogenesis. 
All this is evidence in favor of a definite connection existing between the formation of Cx-reac t ive  protein and 
antibodies. 
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Al l  a b b r e v i a t i o n s  of  p e r i o d i c a l s  in the  a b o v e  b i b l i o g r a p h y  are l e t t e r - b y - l e t t e r  t r a n s l i t e r a -  
t i o n s  of  the  a b b r e v i a t i o n s  as  g i v e n  in  the o r i g i n a l  R u s s i a n  jo u rn a l ,  S o m e  o r  a l l  o f  t h i s  p e r t -  

odical l i terature may weI l  be ava i lab le  in Engl ish  translation. A complete l is t  of the cover-to-  
cover  E n g l i s h  t r a n s l a t i o n s  a p p e a r s  at the  back  o f  the  f i r s t  i s s u e  o f  t h i s  year .  

535 


