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The humoral immune response to Bac. megaterium H. glycoprotein was studied in 
women with normal and abnormal pregnancies. The level of  antibodies to bacterial 
glycoprotein was elevated in women with chronic foci of infection during the second 
and third trimesters. Elevated levels of antibodies to Bac. megaterium tt. reflect the 
presence of pathological changes in the fetus during intrauterine development and may 
be used as prognostic criteria of intrauterine disease. 
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The levels of antibodies to Bac. megaterium 11. are 
elevated in patients with tumors of various local- 
ization, due to the presence of common antigenic 
determinants in tumor cells and in bacterial gly- 
eoprotein [4]. Fetal and tumor cells are known to 
possess common antigens, and fetal antigens induce 
an immune response in cancer patients [3,5,7]. 
For this reason we decided to study the humoral 
immune response to Bac. megaterium H. in preg- 
nant women and analyze the data in comparison 
with the health status of the newborns. 

MATERIALS AND METHODS 

Sera of 148 pregnant women divided into 3 groups 
depending on the health status of their newborns 
were tested. The main criterion of infant health 
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was the status of the central nervous system, the 
involvement of which is the most frequent pathol- 
ogy during the neonatal period and infancy, re- 
fleeting intrauterine disease of the fetus. Group 1 
consisted of 12 pregnant women whose infants were 
considered to be healthy, group 2 was made up of 
71 women who gave birth to children with mani- 
fest disorders of the central nervous system which 
persisted in one form or another after the age of 
2, and group 3 consisted of 65 women whose in- 
fants presented with less pronounced abnormalities 
of the CNS which disappeared by the age of 2 as 
a result of therapy. All groups were matched for 
age and obstetric history. 

Glyeoprotein with a molecular weight of 65 to 
70 kD isolated from Bac. megaterium H. was used 
as antigen. Antibodies in the sera of pregnant wo- 
men were detected by enzyme immunoassay (EIA). 

Glycoprotein solution (100 ~tl) in carbonate- 
bicarbonate buffer, pH 9.0+0.2 was pipetted into 
plates in a concentration of 100 ~tg/ml and ineu- 
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bated for 16-18 h at 4~ The contents of the 
plate were discarded by shaking and the plate was 
washed twice with buffered normal saline with an 
added detergent (Tween-20), after which 200 ~tl of 
2% bovine serum albumin were added to each well 
and the plate was incubated for 1 h at 37~ The 
contents of the plate were removed by shaking, and 
100 ~tl of the test sera diluted 1:50 were pipetted 
into the wells. The sera were incubated for 1 h 
at 37~ after which the plates were washed three 
times. 100 ~tl of antibodies to human immunoglo- 
bulins labeled with horseradish peroxidase (manu- 
factured by the Gamaleya Research Institute of 
Epidemiology and Microbiology, Russian Academy 
of Medical Sciences) were introduced into each 
well and incubated for 1 h at 37~ after which 
the plates were washed three times. Then 100 ~tl of 
substrate mixture were placed in each well, the mix- 
ture being prepared extempore and consisting of ci- 
trate buffer, pH 4.7, methanol, ortho-phenylene- 
diamine, and concentrated hydrogen peroxide. The 
plate was put in a place shielded from the light 
until color appeared in the wells. The reaction was 
arrested by the addition of 100 ~tl of 1 M hydro- 
chloric acid. The results of analysis were assessed 
photometrically. Serum of a healthy woman with a 
normal pregnancy was the negative control. The 
results were processed using the K=Do/Dc coefficient, 
where Do is the mean optical density of the test 
serum and Dc the mean optical density of the nega- 
tive control serum. K values higher than 1 were 
considered positive. The results were statistically pro- 
cessed using Student's test. 

RESULTS 

Group 1 pregnant women possess a baseline level of 
antibodies, as shown by EIA. This control level is 
caused by increased penetration of antigenic sub- 
stances (glycoproteins) of the embryo into the ma- 
ternal bloodstream through an amorphous layer of 
chorionic trophoblast starting from gestation weeks 
4-5, when the fetal circulation appears. The maxi- 
mal level of high-polymeric substances (immunologi- 
caUy active) occurs during early pregnancy, at weeks 
5-6; by weeks 11-12 their content is appreciably 
decreased and it continues to diminish progressively 
up to the end of normal gestation [2,6]. 

However, elevated levels of antibodies to bac- 
terial glycoprotein were detected in 60% of the 
women in group 1 during the first trimester and 
in 33.3% in the second trimester. This may have 
been due to somatic diseases and extragenital foci 
of infection, as well as to threatened abortions in 
early pregnancy. 
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Fig. I. Incidence of positive results of EIA with Bac. m e g a -  
teriura H. antigen during various stages of pregnancy. 

The incidence of high levels of antibodies to 
Bac. megaterium H. in group 2 was appreciably 
higher than in group 1: 71.8%, the distribution of 
positive results at various times of gestation mark- 
edly differing from the curve for group 1 (Fig. 1). 
In group 1 the highest percentage of positive EIA 
results was observed in the first trimester; in con- 
trast, in group 2 the number of positive results in- 
creased as pregnancy progressed, the maximal level, 
82.6%, being observed during the third trimester. 

In group 3 high levels of antibodies to bacte- 
rial glycoprotein were detected in 61.5% of cases. 
Analysis of the incidence of positive results of EIA 
at various stages of pregnancy showed it to be simi- 
lar to that in group 2: the number of positive 
results was highest (76.2%) in the third trimester, 
in comparison with 57.1 and 56.7% in the first 
and second trimesters, respectively. 

Hence, the results suggest that the incidence of 
positive results of EIA with bacterial glycoprotein 
was virtually the same in all groups during the 
first trimester, evidently due to the absence of a 
placental barrier in the early period of gestation 
and to massive release of embryonal antigens into 
the maternal circulation. Structural and functional 
maturation of the placenta leads to a lesser pen- 
etration of embryonal proteins into the maternal 
organism during normal pregnancy in heal thy 
women. In the event of a chronic focus of infec- 
tion, particularly of a urogenital localization, of a 
pathological course of pregnancy, or a viral infec- 
tion during pregnancy the placental complex loses 
its protective potential and becomes easily pen- 
etrated by fetal antigens throughout gestation. This 
is clearly demonstrated by the results in groups 2 
and 3, in which 12 and 9% of women, respec- 
tively, were healthy, with extragenital foci of in- 
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TABLE 1. K Values in Groups of Women Examined during Different Trimesters of Pregnancy (M• 

Group Trimester 

0.98• 
pi,3>0.05 
1.07• 
pi,2>0.05 
1.09• 
pz3>O.05 

II 

0.99• 
pl,3<0.01 
1.33• 
pi.2<0.01 
1.17• 
pz3>o.05 

III 

0.87---0.04 
pl.3<0.001 
1.28• 
pl.2< o. 001 

1.42---0.08 
pz~>o.05 

fection detected in 63 and 51% of  cases, respec- 
tively, and foci o f  urogenital localization in 45 and 
34% of  cases. Pregnancy ran a pathological course 
in virtually 90% of  the women  in groups 2 and 
3, this explaining such a high incidence o f  el- 
evated levels of  antibodies to bacterial glycoprotein. 

Analysis of  the mean K values in the three 
groups showed reliable (p<0.001) differences be-  
tween the EIA results in group 1 (0.95+0.03) and 
in groups 2 and 3, in which the mean values for 
the groups were the same (1.24+0.04). The data 
on the mean K values for various gestation peri- 
ods are presented in Table 1, demonstrating that 
the results did not  differ reliably in any of  the 
groups during the first trimester, while in the sec- 
ond t r imester  reliable differences (p<0.01) in K 
values were observed between groups 1 and 2 and 
1 and 3, bu t  not  be tween  groups 2 and 3. As 
pregnancy progressed, the reliability of  the differ- 
ences be tween  groups 1 and 2 and 1 and 3 in- 
creased to p<0.001, but  the differences be tween  
groups 2 and 3 were still unreliable, the mean K 
values for  group 3 in the third tr imester  being 
higher than in group 2, although the difference 
was unreliable. The higher K values in group 3 
women  during the third tr imester may have been 
due to the higher (double) incidence of  exacerba- 
tions o f  chronic infections. This apparently caused 

increased permeabili ty of  the histohematic barriers 
and resulted in an enhanced release of  fetal anti- 
gens, which by  this time have attained a high le- 
vel of  immunogenic activity into the maternal cir- 
culation. 

Hence,  our findings on the humeral  immune 
response to Bac. megaterium H. glycoprotein indi- 
cate that this bacterial glycoprotein belonging to 
tumor-associated antigens possesses c o m m o n  anti- 
genie determinants  with embryonal  proteins, this 
appreciably broadening the scope of  its use for 
diagnostic and prognostic purposes. 
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