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ABSTRACT. After passive immunization of pregnant swine 24 and 48 hours before delivery wi th  isolated 
fraction of 7S gamma globulin or with the whole serum of a high titer of antibodies to diphther ia  and 
tetanus toxoid no traces of antibodies were detectedin newborn piglets by passive hemagglutinat ion even if  
the globulin fraction of their sera was many times concentrated. 

In  a series of experimental works we 
studied the globulin spectrum of sera of 
piglets which did not  receive maternal  
colostrum. Only after concentration of 
serum globulins the presence of a small 
amount  of gamma globulin was detected 
which had different characteristics from 
gamma globulin of adult  animals (~terzl 
et al., 1960a, b). I t  was distinct in physical- 
chemical characteristics and in peptide 
composition of structural subunits (Fra- 
n6k et al., 1961; Fran6k & ~iha, 1964). 
By incorporation of S a5 methionine and 
of a mixture of C xa amino acids it was 
found that  the protein was of gamma 
globulin nature, was not  passively trans- 
ferred from the mother  to the young but  
was actively synthetized by the new- 
borns. I t  did not  display antibody ac- 
t ivi ty to any of the bacterial, tissue, phage 
and viral antigens which were tested 
(~terzl et al., 1960a, b; Sterzl et al., 1965). 
The question of possible transfer even of 
minute amounts of antibodies from the 
mother to the young across the six-layer 
placentar barrier in pigs is decisive in 
interpretation of a series of our experi- 
ments using this model. In previous work 
it was therefore studied whether transfer 

of antibodies could be demonstrated after 
intensive immunization of the mother 
with bacterial and blood cell antigens. 
However, any minute amounts of anti- 
bodies could not  be detected in sera of 
newborn piglets nor in the concentrated 
gamma globulin fractions (~tcrzl et al., 
1960a). In  contrast Myers and Segre 
(1963) refer transfer of  low amount  of 
antibodies which are demonstrated only 
after 10-fold concentration of newborn 
sera. The difference between our previous 
experiments and their work is to be seen 
in the type of antigen and in the way of 
antibody transfer. In  their  work animals 
were immunized with diphtheria and teta- 
nus toxoid. Antibodies to these antigens 
are represented in hyper immune sera 
predominantly by  gamma globulins of 
the 7S type (in contrast to antibodies to 
bacterial and blood cell antigens which 
are in hyperimmune animals mostly of  
the 19S type) so tha t  with respect to 
their lower molecular weight they  can 
more probably be transferred across 
placenta. In one of their experiments  
globulin fraction was prepared from hy-  
perimmune serum and the mother  passive- 
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ly immunized before delivery. In  our 
work the same procedure was used. 

M A T E R I A L S  A N D  M ETHODS 

Adult pig weighing 80 kg was immun- 
ized with 2 ml of diphtheria toxoid (80 
Lf) and tetanus toxoid (60 Lf) solution 
mixed with 3 ml of incomplete Freund 
adjuvant.  Such adjuvant immunizing do- 
se was injected twice in monthly  in- 
tervals into the foot pads. After ano- 
ther month  the animals were injected 
with 2 ml of diphtheria nd tetanus toxoid 
solution intravenously and two weeks 
later were bled out. 

Isolation of gamma globulin fraction 
from hyperimmune serum was done by 
a combined method of rivanol (Ho~ejw 
& Smetana, 1954) and ethanol fraction- 

ation (Oncley etal., 1949). Serum was 
added to a five-fold volume of 0.3% 
rivanol on intensive stirring and the 
precipitate thus formed was removed by 
centrifugation. The clear supernatant was 
made free of rivanol by adsorption on 
charcoal and after adjusting pI-I to 5.15 
it was precipitated at - - 5 ~  by  cold 
96% ethanol to the final concentration 
of 17~ . The precipitate thus formed 
containing the major part  of beta globulin 
fractions was centrifuged off. After ad- 
justing pH to 7.2 the purified 7S gamma 
globulin was isolated from the supernatant 
by precipitation with ethanol, to 25 % con- 
centration. Gamma globulin prepared in 
this way was dissolved after freeze-drying, 
sterilized by filtration and applied in the 
form of 10% isotonic solution. 

Concentration of piglet sara was done 

Table 1. A n t i b o d y  t i ters  t e  d iph ther ia  (Di) a n d  t e t anus  (Te) toxoid  e s t ima ted  by  passive hemagglu t ina t i en  

Pig  immunized  
wi th  Di  -[- To t oxe id  

P r e g n a n t  swine 
in jec ted  wi th  
immune  serum 

P r e g n a n t  swine 
in jec ted  24 h before 
del ivery  wi th  g a m m a  
globulin f rac t ion o f  
immune  se rum 

Serum 

G a m m a  globulin f rac t ion 

Serum before } del ivery 
Serum a t  

Sora of  newborns  No. 1 - -3  

y - Globulins of  newborn  
sera, concen t r a t ed  
20 t imes  

Serum before in jec t ion  

Serum a t  del ivery  

Sera of  newborn  piglets 
No. 1 - -10  

y - Globulin f rac t ion of  the  
pooled newborn  sara, 
eenc:  50 t imes  

Di  t oxo id  

1 : 102,400 

1 : 16.000,000 

1 : 512 
1 : 16,300 

To t e x e i d  

I : 25.000 

1 : 1.050,000 

y - Globulin f rac t ion af ter  
absorp t ion  wi th  sheep 
red  blood cells 

O, O, 0 

1 :8  

i : 256 

O, O, O, O, 0 
O, O, O, O, 0 

I : 1 6  

1 : 512 
1 : 65,500 

0 , 0 , 0  

1 :8  

1:32 

1 : 1 6  

O, O, O, O, 0 
O, O, O, O, 0 
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as follows: Gamma globulin fraction was 
first isolated by  precipitation with am- 
monium sulphate, the fraction then dis- 
solved, dialyzed and the resulting solu- 
tion concentrated by  pressure dialysis 
against saline to 1/50 or 1/20 of the 
original volume. However,  after 50-fold 
concentration the proteins began to pre- 
cipitate from the solution. 

Antibodies were estimated by  passive 
hemagglutination on adsorption of puri- 
fied diphtheria and tetanus toxoid to 
tannic acid treated red blood cells (Sta- 
vitsky, 1954). Sensitive detection of anti- 
bodies was accomplished by  using 0.1~ 
suspension of red blood cells and by  micro- 
hemagglutination test  (Takgtsy & Hamar, 
1955). 
R E SULTS 

The group of piglets were obtained from 
a mother injected 24 hours before delivery 
with 5 g of 7S gamma globulin isolated 
from serum of immunized pig and dis- 
solved in 50 ml of saline. High titers 
(Tab. 1) both of native serum and of 
gamma globulin fraction from immunized 
pig resulted in an increase of the level of an- 
tibodies to diphtheria as well as to te- 
tanus toxoid in the mother within 
24 hours. However antibodies were not 
detected in sera of newborn piglets. The 
pooled sera of the newborn piglets were 
fractionated and concentrated; thus, the 
gamma globulin fraction contained 50 ti- 
mes more proteins as compared to the 
fraction of native sera. The concentrated 
gamma globulin fraction had tendency to 
aggregate and precipitate from the solu- 
tion. With this fraction, normal sheep 
erythroeytes and erythrocytes with ad- 
sorbed diphtheria and tetanus toxoid 
agglutinated in the same dilution, 1 : 16. 
However, when such a concentrated frac- 
tion was absorbed with sheep red blood 
cells only, the agglutinating activity was 
lost not only against normal erythrocytes 
bu t  also against erythrocytes with ad- 
sorbed antigens; this demonstrates tha t  
specific antibodies to diphtheria and teta- 
nus toxoid were not  transferred. 

For eliminating the possible selection 
of some antibodies during isolation of 
gamma globulin, another pregnant swine 
was injected with complete immune serum 
of a pig immunized with diphtheria and 
tetanus toxoid. In this experiment no 
agglutinating activity was found either 
in native sera of newborn piglets or in 
the gamma globulin fraction of these sera 
concentrated only 20 times (in order to 
maintain all proteins in solution). 

DISCUSSION 

Evaluating critically the results of the 
present work, we did not  demonstrate 
transfer of 7S antibodies to diphtheria and 
tetanus toxoid which were injected either 
as gamma globulin fraction or as whole 
serum. The result is similar to the findings 
of Myers and Segre (1963) who did not  
demonstrate serologically the presence of 
transferred antibodies in native sera of 
newborns delivered by  the mother pas- 
sively immunized with antitoxin sera. 
However, these authors demontrated anti- 
bodiesin the globulin fraction of piglet sera 
after 10-fold concentration. In order to 
explain the fact that  without detecting 
antibodies in native serum the titer of 
1 :1024  was found after 10-fold con- 
centration they assumed that  an inhibitor 
was removed b y  fraetionation of the 
serum. In our experiments different re- 
sults were obtained. I f  concentration of  
newborn sera did not result in aggrega- 
tion of the gamma globulin fraction, ag- 
glutination of normal erythrocytes or of 
erythrocytes with adsorbed antigens was 
not  observed (Tab. 1, exp. l~lo. 1). In  the 
second experiment, piglet sera concen- 
trated 50 times exerted non-specific clump- 
ing of red blood cells. This may  explain 
the agglutination titers demonstrated 
after concentration of gamma globulin 
fraction in the work of Myers and Segre 
(1963). From the results of these authors 
it is evident tha t  the concentrated frac- 
tions were not absorbed with normal 
erythrocytes. 

The experiments show the importan- 
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ce of controlling the specificity if  anti- in precolostra~ piglet sera (~terzl et al., 
gen-antibody-like reaction is observed 1964). 
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