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Sensitization of pregnant and nonpregnant females with horse serum and injection of pyrogenal into 
these animals were accompanied by the appearance of Cx-reactive protein in their blood. After normal 
pregnancy, the blood of physiologically mature young rabbits born from females sensitized with horse 
serum contained no Cx-reactive protein, while that of physiologically immature rabbits did. Injection of 
pyrogenal only into pregnant females likewise led to the appearance of Cx-reactive protein in the blood of 

the pregnant females and of physiologically immature young rabbits born from them. 

The quest ion of the pa s s age  of p ro te ins  through the placental  b a r r i e r  stil l  p r e s e n t s  unsolved p r o b l e m s .  
Special  inves t iga t ions  in our l abo ra to ry  have shown that bac te r ia ,  toxoplasmas ,  ho rmones  (insulin, thyroxin,  
adrenal in ,  etc.),  and the l ow-molecu l a r  weight substance t rypan blue do not pa s s  f rom the m a t e r n a l  to the 
fetal  blood during no rm a l  p regnancy  [1-5]. However,  these same  invest igat ions  showed that  the subs tances  
studied m a y  p a s s  through the placenta  during pathological  p regnancy  when the ~'gestation dominant"  is  in- 
hibited. Inhibition of the ges ta t ion  dominant  may be produced by var ious  s t r e s s  f ac to r s  act ing on pregnant  
an imals ,  as  a r e s u l t  of which the in t rau te r ine  development  of the fe tus  takes  place  abnormal ly  and t e r m i -  
na tes  with the b i r th  of dead, or  of living ye t  physiological ly  immatu re ,  young an imals  [1, 4, 7]. A fac tor  of 
definite in te res t  in the ana lys i s  of p lacenta l  pe rmeab i l i t y  to p ro te ins  is  the C x - r e a e t i v e  pro te in  fo rmed  
endogenously in the body.  Special  inves t iga t ions  have shown that  the appearance  of Cx- r eac t i ve  p ro te in  in 
the blood accompan ies  the fo rmat ion  of antibodies against  va r ious  ant igens [6, 10-13], including ho r se  
s e r u m  [6]. Injection of pyrogena l  can a lso  give r i s e  to the fo rmat ion  of Cx- r eac t i ve  pro te in  [6, 11]. 

The object  of the p r e s e n t  invest igat ion was  to study the conditions de te rmin ing  the appearance  of 
C x - r e a c t i v e  pro te in  in the blood of pregnant  r abb i t s  and of the i r  young a f t e r  injection of ho r se  s e r u m  and 
pyrogena l  into the m o t h e r s  during no rm a l  p regnancy  and when the ges ta t ion dominant  is inhibited. 

EXPERIMENTAL METHOD 

The following s e r i e s  of observa t ions  were  made and expe r imen t s  c a r r i ed  out to de t e rmine  C x - r e a c -  
t ive p ro te in  in the blood of pregnant  f em a l e s  and newborn rabbi t s :  1) control  group:  no rma l  pregnancy  and 
physio logica l ly  m a t u r e  newborn rabb i t s ;  2) a f te r  sens i t iza t ion  of f ema le s  with ho r se  s e rum;  3) a f te r  sens i t i -  
zat ion of f e m a l e s  with ho r se  s e r u m  and c rea t ion  of expe r imen ta l  neu ros i s  in the an imals ;  4) af ter  in jec-  
tion of pyrogena l  into f ema les ;  5) a f t e r  sens i t iza t ion  of f e m a l e s  with horse  s e r u m  and injection of pyrogenal  
into them.  Two s e r i e s  of obse rva t ions  on pregnant  r abb i t s  were  also made  to analyze the effect  of horse  
s e r u m  and pyrogena l  on the fo rmat ion  of Cx- r eac t i ve  pro te in .  Cx - r eac t i ve  pro te in  was es t imated  by p r e c i -  
pi ta t ion in cap i l l a ry  tubes [8]. The tes t  was  c a r r i e d  out with an t i s e rum agains t  Cx- reac t ive  pro te in  p r e -  
pa r ed  by P a s h i n i n ' s  method [9]. Relat ive  quanti tat ive d i f fe rences  were  a s s e s s e d  f rom the size of the col-  
umn of p rec ip i t a t e  in the cap i l l a ry  tubes in m i l l i m e t e r s .  Hor se  s e r u m  was injected in some expe r imen t s  
subcutaneously,  in o thers  in t ravenous ly  in doses  of 0.1-0.2 m l / k g  body weight. In the e x p e r i m e n t s  on 
nonpregnant  and pregnan t  f emales ,  ho r se  s e r u m  was injected 3, or  occas ional ly  4 t imes  at  in te rva l s  of 
2-3 days .  The pregnant  an i m a l s  were  sens i t ized  during the las t  ten days  in such a way that the las t  sen-  
si t izing dose was  given 1-3 days  before  par tu r i t ion .  Cx- reac t ive  pro te in  was de te rmined  daily a f te r  each 
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TABLE i. 

Young 

F e m a l e  r abb i t s  

Newborn r abb i t s  

Resul t s  of De te rmina t ion  of Cx-Reac t ive  Pro te in  in the Blood of Pregnan t  Rabbi ts  and Thei r  

Nonpregnant  

P regnan t  

Phys io logica l ly  
m a t u r e  

Tes t  object  

Sensi t ized with ho r se  s e r u m  
After  injection of pyrogenal  

Norma l  p regnancy  
Sensi t ized with ho r se  s e r u m  (including 

10 f e m a l e s  in which exper imenta l  
neu r os i s  was  produced) 

Af te r  injection of pyrogenal  
Af ter  sens i t iza t ion with ho r se  s e r u m  

and inject ion of pyrogenal  

From 
From 

with 

no rma l  p regnancy  
7 p regnan t  an ima l s  sens i t ized  
ho r se  s e r u m  

Number  

17 
5 

21 
8 

45 

32 

F r o m  4 pregnant  an ima l s  sens i t ized  
with ho r se  s e r u m  20 

F r o m  6 p regnan t  an ima l s  sens i t ized  
with ho r se  s e r u m  and in which ex-  
p e r i m e n t a l  neu ros i s  was  produced* 36 

F r o m  6 p regnan t  an ima l s  rece iv ing  
pyrogena l  32 

F r o m  16 pregnant  an imals  sens i t ized  
with ho r se  s e r u m  and rece iv ing  in- 
j ec t ion  of pyrogena l  85 

Phys io logica l ly  
i m m a t u r e  

P r e s e n c e  (+) 
or absence  (-} 
of Cx- r eae t i ve  
pro te in  

* The young r abb i t s  f rom the remain ing  p regnan t  an ima l s  of this  group were  s t i l lborn .  

injection, the f i r s t  de te rmina t ion  being made  a f te r  24 h. Pyrogena l  was injected i n t r a m u s c u l a r l y  in doses  
of 0.1, 0.2, and 0.5 m g / k g  body weight once or  twice .  Exper imen ta l  neu ros i s  was  produced by the method 
adopted in the L a b o r a t o r y  of Age Physiology and Pathology [2, 3, 5, 7]. Newborn r abb i t s  we re  c lass i f ied  
into phys io logica l ly  m a t u r e  and physio logica l ly  i m m a t u r e  by the diagnost ic  methods  adopted in the labo-  
r a to ry ,  and the an ima l s  were  inves t igated on the 1st d a y a f t e r  b i r th  and a l so  l a t e r  during ontogenesis  [7]. 
To ana lyze  the subsequent  ontogenesis ,  an i ma l s  were  left  f rom each l i t t e r .  The expe r imen t s  were  c a r r i ed  
out on 22 nonpregnant  and 59 pregnant  rabbi t s ,  f r om which 250 newborn r abb i t s  we re  obtained and studied. 

E X P E R I M E N T A L  R E S U L T S  

The exper imenta l  r e s u l t s  a r e  given in Table  1. Cx - r eae t i ve  pro te in  was  not p r e sen t  in the blood of 
p regnan t  f e m a l e s  during no rma l  p regnancy  or in the blood of physiologica l ly  m a t u r e  newborn rabb i t s .  After  
injection of ho r se  s e r u m  into both nonpregnant  and pregnant  f emales ,  C x - r e a c t i v e  pro te in  with p rec ip i t a te  
m e a s u r i n g  1-2 m m  appea red  in the blood next day.  In t ravenous  inject ion of h o r s e  s e r u m  gave a long p r e c i -  
p i ta te  a f te r  24 h, and subcutaneous inject ion did so m o r e  f requent ly  on the 2nd day. On subsequent days,  
a f t e r  r each ing  a max imum,  the concentra t ion  of C x - r e a c t i v e  pro te in  fell and on the 3rd-4th  day it could no 
longer  be detected by the method used.  Af ter  the 2nd injection the same  pa t t e rn  was repea ted  as  a f te r  the 
1st, although in some e x p e r i m e n t s  the length of p rec ip i t a t e  at the m a x i m u m  showed a slight i nc rea se .  Af- 
t e r  the 3rd and 4th in ject ions  the quantity of Cx- r eac t i ve  p r o t e i n  inc reased  to 3-4 ram, and although i t s  
concentra t ion  fell  on subsequent  days,  i t  could stil l  be de te rmined  in the blood for  a compara t ive ly  long 
t ime,  even for  10-15 days  in some special  c a se s .  
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After  injection of pyrogenal  into both nonpregnant and pregnant females,  Cx-reac t ive  protein also ap .  
peared,  the length of the precipi ta te  being 1-2 ram; the dynamics  of its concentrat ion was the same as af- 
ter  a single injection of horse  serum.  Injection of pyrogenal  into a rabbit  a l ready sensit ized with horse  
serum led to an increase  in the concentrat ion of Cx-reac t ive  protein by 0.5-1.5 mm in the length of 
precipi ta te .  

In the exper iments  on pregnant  rabbits,  43 females  were sensit ized with horse  se rum (Table 1). In 
every  case of normal  pregnancy,  no Cx-reae t ive  prote in  was presen t  in the blood of the phys io log ica l ly  
mature  newborn rabbi ts  f rom sensit ized females,  but it was present  in the blood of physiologically im-  
mature  young rabbi ts .  This was found in exper iments  in which an exper imental  neuros is  was produced in 
sensit ized pregnant  females,  after  which the concentrat ion of Cx-reac t ive  protein in their blood as a rule 
was doubled. In four exper iments  sensi t ized females  gave birth to physiologically immature  young without 
any special additional p rocedures .  Evidently the experimental  conditions themselves  had caused inhibition 
of the gestat ion dominant in these females .  Exper iments  in which one or two injections of pyrogenal  were 
given to the pregnant  rabbi ts  unsensi t ized with horse  se rum showed that in every  case they gave birth 
either to dead or to physiological ly immature  young, with Cx-reac t ive  protein presen t  in their  blood to give 
a precipi ta te  0.5-2 mm in length. Usually Cx-reac t ive  protein with a precipi ta te  of 1-3 mm was found in 
the blood of newborn rabbi ts  born f rom pregnant  females  sensit ized with horse  se rum and atso receiving 
an injection of pyrogenal  or in which an experimental  neuros is  was produced.  A special analysis  showed 
that the Cx-reae t ive  prote in  formed in the newborn rabbi ts  on the f i rs t  day after  bir th continued to appear  
in them in some cases  on the 3rd, 5th, and even the 12th day. Often the concentrat ion of Cx-reaet ive  p ro -  
tein was higher on subsequent days af ter  birth than on the f i rs t  day. These facts  suggest that the C x - r e -  
active prote in  in the blood of young rabbi ts  born  in these cases  may be of two types:  one obtained from the 
mother  antenatally, and one endogenous. The endogenous is formed as a resu l t  of penetration of protein 
antigen (horse serum) into the fetal blood. Special investigations using injection of turpentine into newborn 
rabbi ts  have shown that no endogenous Cx-reac t ive  protein is formed in them~ However, as development 
of the young rabbi ts  takes  place, Cx-reac t ive  protein is formed by them in l a rger  quantities than on the 
f i r s t  day, as  other authors  have also repor ted  [10]. 

The resu l t s  thus demonst ra te  that in normal  pregnancy prote ins  presen t  in the materna l  blood do not 
pass  through the placenta into the fetal blood. If the normal  course  of pregnancy is disturbed, however, the 
placenta becomes  permeable  to prote ins  contained in the maternal  blood, and the physiologically immature  
young animals  born  under these conditions have this protein in their blood. 
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