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The t ransplacental  transmission of antibodies to the offspring in mammals  has been described by several  au-  
thors [1, g]. Recently antibodies against fract ion I of Pasteurella pestis were described in the offspring of narrow- 

headed voles aged 48-50 days, infected with exper imenta l  plague [2], and in the offspring of natural ly immune 

great  gerbils [4]. 

The object  of the present invest igat ion was to de termine  whether antibodies against fraction I of P, pestis are 
transmitted to the offspring of female  laboratory animals immunized  with l iving vacc ine  against plague or with 

fraction L 

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

Female  albino mice  (40), female  albino rats (50), female  guinea pigs (40), and female  rabbits (18) were i m -  
munized 4-6 t imes with l iving EV Vaccine and with fraction I of P. pestis prepared by Baker's method. 

The antigen was in jec ted  subcutaneously or in t radermal ly  in doses op t imal  for each an imal  species. The first 
immuniza t ion  with fraction I was carr ied out on an adsorbent (a 2.fi% suspension of a luminum hydroxide) and the 
la ter  injections in physiological  saline.  The progress of antibody formation was ver i f ied by the passive hem agglu-  
t inat ion react ion with the corresponding standard diagnostic serum of the Rostov-on-Don Plague Research Institute. 

To produce offspring, the female  rabbits with antibodies in their  serum in dilutions of between 1 : 5120 and 
1 : 100,000 were mated  with males 2-3 days after the last inject ion of antigen. The female  albino mice ,  albino 
rats, and guinea pigs were immunized  before and during pregnancy. The levels of the antibody titers were de ter -  
mined in the parturient animals and in some of their  young on and at intervals after the day of birth, using the pas- 

sive hemagglu t inadon  react ion with erythrocytes sensit ized with fraction L In the case of the guinea pigs, rabbits, 
and albino rats blood was taken from the heart ,  and in the case of the mice,  from an incision in the tai l  or from the 

re t ro-orb i ta l  venous sinus. The pregnant f emale  albino mice  and albino rats with high titers of antibodies in their  
sera was sacrificed, and their  embryos, p lacenta ,  and amniot ic  

Distribution of Antibodies in Embryo, Pla-  
fluid were invest igated by the method described previously [3, 4]. 

centa ,  and Aminot ic  Fluid of Pregnant A lb i -  
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5 120 8 
5 120 5 
5 120 6 
2 560 7 
2 560 6 
t 280 7 

640 7 
320 5 
80 8 

128 97 24,2 
128 l l 2  69 
79 64 24,2 
69 79 42 

158 128 97 
128 128 45 
45 45 37 
28 28 9,8 
16 12,1 9,8 

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

Antibodies against fraction I were found in the embryos, 
p lacenta ,  and amniot ic  fluid of the pregnant female  albino mice  
immunized  with fraction I and with l iving vacc ine  (see table).  

A def imte relat ionship was observed between the levels of 
the antibody titers in the females,  the embryos, the placentas,  and 
the amniot ic  fluid. 

Analogous results were obtained during the invest igat ion of 
the pregnant albino rats, 

In 12 female  albino mice  immunized  with fraction I and 
with living vacc ine  t ransplacental  transmission of antibodies 
against fraction I to their  offspring was found. The sera of the 

Rostov-on-Don State Plague Research Institute (Presented by Act ive Member of the Academy of Medical  Sc i -  
ences of the USSR N. N. Zhukov-Verezhnikov).  Translated from Byulleten'  ~ksperimental 'noi  Biologii i Meditsiny, 
VoL 62, No. 10, pp. 79-81, October, 196'6. Original  a r t i c ie  submit ted March 27, 1965. 

1161 



X 
12 12 12 12 9 6 5 I 0 
/z /Z lZ /Z IZ 9 6 I g 

7.3 

~3 

3..3, , , , , , , , 

o 5 I0 /5 20 25 30 35 ~O 45 

Days after birth 

Fig. 1. Levels and dynamics of antibodies 

in  offspring of immunized albino mice. •  
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Fig. 2. Levels of titers and dynamics in  i m -  

munized guinea pigs and their offspring. X -  

Ratio between number of maternal  sera in -  

vestigated and total number of young a n i -  
mals tested; 1) antibody curve in females; 

2) antibody curve in young. 

4-18 times more active in the passive hemag-  
glutination reaction than the sera of the newborn animals (Fig. 1). 

The length of t ime during which specific antibodies were present in the offspring did not exceed 40 days after 

birth. The periods of detection of the antibodies were longer in the young animals born from mothers with high 

titers of antibodies in their sera. 

In the albino mice the transmission of antibodies to the offspring took place not only through the placenta, 

but also through the milk. This was shown by cross feeding of young mice born from immunized and unimmunized 
females. 

From nine albino rats immunized  with living vaccine,  with antibodies in their sera in dilutions of between 

1 : 80 and 1 : 1280, 43 young rats were born. Antibodies were detected in the serum of the young rats in titers of 

1 : 20-1:  80. 

The activity of the sera of the young rats was between 1/4 and 1/16 of the activity of the maternal  sera. 

Antibodies transmitted to the offspring were discovered 25-40 days after birth. 

An inject ion of 20 /~g fraction I without adsorbent was given to 5-day and 30-day old rats born from immunized 

and unimmunized females. No antibodies were found in the sera of the rats born from the unimmunized females on 

the 2nd, 5th, 7th, 10th, and 13th days after receiving a single inject ion of the antigen. On the other hand, in the 

sera of the young rats born from immunized  mothers, antibodies were found (1 : 20-1 : 40) oil the 2nd day after in jec -  

t ion of fraction I, and their titer later rose to 1 : 320. The level  of the antibody titers gradually fell, and by the 

30th-35th day the passive hemagglut inat ion reaction with the sera of the actively immunized  young rats was negative, 

In the offspring receiving antibodies from the immune female (geometrical mean ti ter 294) on the 2nd day 

after injection of the antigen, antibodies were found in a dilution of 1 : 898. On the 15th-20th day the level  of the 
antibody titers reached its maximum (1 : 1850), and then gradually fell, so that on the 40th-50th day no antibodies 

were detected in the sera of the young animals. 

The offspring of the immunized  and unimmunized mother rats were fed on their mothers' milk. 

In 24 young born from 11 female guinea pigs receiving living vaccine together with fraction I, passively 
transmitted antibodies were found in dilutions of 1 : 82-820, i .e . ,  in titers 1 /4-1 /12  of the maternal  titers (Fig. 2). 

The sera of the young guinea pigs 25 days after birth gave a negative result in the passive hemagglutinat ion 
reaction, whereas antibodies were found in the sera of their hyperimmune mothers in dilutions of 1 : 80-1 : 320. 

The 8 female rabbits immunized  with living EV vaccine or with fraction I gave birth to 12 young, and ant i -  

bodies against fraction I were found in their sera in titers of between 1 : 128 and 1 : 2560. 

The length of t ime during which the passively transmitted antibodies remained in the young animals de- 

pended on the activity of the maternal  sera. 
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Antibodies were found in the young animals until  the 50th day after birth, whereas at this  t ime antibodies were 

still  present in their mothers in relat ively high titers (1 : 256-1 : 640). 

Hence these experiments demonstrated the transplacental transmissfon of antibodies against fraction t to the 

offspring of albino mice,  albino rats, guinea pigs, and rabbits immunized  with living plague vaccine or with the 

surface antigen of P. pestis. Passively transmitted antibodies were found in the offspring for 10-50 days depending 

on the in i t ia l  antibody ti ter in the newborn animals. The sera of the young of all the species of animals used in the 
experiments were only 1 /4 -1 /16  as active as the maternaI sera in the passive hemagglut inat ion reaction. 

The young of immune  female rats at the age of 5 and 30 days were capable of giving an immunological  re-  
sponse to inject ion of homologous antigen without adsorbent. 

S U M M A R Y  

Using the reaction of passive hemagglutination,  i t  was possible to follow the dynamics of transplacental trans- 

mission of antibodies to fraction I of the plague bacillus by females of various species of laboratory animals. T h e  

titers of antibodies received by the young were 4-16 times less than those in their mothers. Passively transmitted 
antibodies were discovered in the young within 10 to 50 days after birth. Rats aged from 5 to 30 days born of i m -  

mune females responded to single active immuniza t ion  by an increase in the titer of corresponding antibodies. 
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All abbreviations of periodicals in the above bibliography are letter-by-letter translitera- 
tions of the abbreviations as given in the original Russian journal. Some  or alI  o f  t h i s  per i -  

od ica l  l i t e ra tu re  m a y  w e l l  be  a v a i l a b l e  in E n g l i s h  t rans la t ion .  A complete list of the cover-to- 
cover English translations appears at the b a c k  of the first issue of this year. 
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