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Despite the great importance of the problem of the mutual immunobiological relations between the organ- 
ism of the mother and fetus this problem has been insufficiently studied. 

It is known that hemolytic: disease of the newborn and certain otberpathological forms in pregnancy are 
connected with Rhesus ,factor incompatability of the blood of the mother and the fetus. 

As regardsthe group antigenic differences of the mother and fetus and their significance for the normal 
development of the latter this question has not yet been conclusively solved [1, 2, 3, 6, 8, 9, 10, 11, 18,.15]. 

In any event while the group differences of the mother and fetus may be the cause of the disease in the 
baby organism this happens very seldom. It has been established that in 90 per cent of the eases hemolytic dis- 
ease of new born is etiologically associated with the Rhesus factor. 

The hypothesis has been advanced that the absence of the harmful influence of the group incompatability 
of the mother and fetus is to be explained by the existence of definite defense factors; however the mechanism 
of action of the latter is still not clear. 

In view of the theoretical and also practical interest, the question of the immunobiological mutual rela- 
tions of the mother and human fetus requires further investigation. 

Part of the object of our work included study of the isoserological properties of the blood of the lying-in 
woman and the newborn in relation to blood group. 

E X P E R I M E N T A L  METHODS 

The investigation was concerned with the retroplacemal blood of the lying-in woman and the umbilical 
blood of the newborn. 

Determination of the group adherence of the erythrocytes of the investigated blood was effeeted by the 
generally accepted methods: hemagglutination reaction with standard blood sera I (Oa B ), II (AS) and IIl(Ba) 
groups on a slide and also in test tubes with preliminary single washing of the erythrocytes with physiological 
saline (by centrifugalization). 

The prescenee and titer of the isoagglutinim of the investigated blood was determinefl by means of the 
standard erythrocytes of groups A and B, taken from the same persons. The tested sera were estimated in test 
tubes by the method of centrifugalisation.* 
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E X P E R I M E N T A L  R E S U L T S  

204 blood samples of women in confinement  and the same number of blood specimens of the newborn 
were studied. It was established that the group correlations of the blood itl the new born were analogous to the 
correlations in ly ing- in  women and in l ine with the general ly  known data in determinat ion of blood groups a-  

rnong the adult  population. 

Upon comparison of the blood groups of the 204 women in confinement  and the blood groups of the new- 
born, it  was shown that the blood in 142 cases (69.6~ belonged to the same group and 62 cases (30.4~ to dif-  

ferent ones. 

It is important  to note that in al l  62 cases when the blood group of the mother and child was different ,  
pregnancy proceeded normal ly  and terminated with at  term birth of heal thy children. This fact gives grounds 
for assuming that the organism of the  mother  and ferns possesses a sufficiently effect ive defense mechanism pro- 

tect ing them from mutual  damage in cases of group incompatab i l i ty .  

Of part icular  interest is invest igat ion of the blood sera of pregnant women and the newborn for isoanti  a 

body prescence and ti ter.  

The results of the corresponding investigation,  set out in Table  1, show that the height of the ti ter of a and 

13 isoantibodies in the blood of the women in COnfinement has a defini te  relationship to  the character  of the 

group blood relations of the mother and 'child. 

In cases where 'the blood group of mother and child were compat ib le  the h ighest  t i ter of the isoagglutin-  

ins was found in the major i ty  of maternal  blood Samples.  

Thus, of 61 samples of sera containing a agglutinins,  the la t ter  were found at a titer of 1:128-1:512 in 49 
(80.3%)~ Only in one case wereaan t ibod ies  found at a l o~  (1:2) t i ter .  

Of 102 samples of sera contaimng B agglutinins the la t ter  were  at a high t i ter  (1:128-1:5t2) in  66 cases 
(64.7%) and at a low titer (1:2) only in 4 (3 ,8%)cases .  

As regards serological ly  i ncompa t ib l e  pregnancy,  on the other hand, a hig~h titer of isoantibodies in the 
re t roplacental  blood was found considerably less often -a in 1:0%, 3 in 27.2~/o of the cases; in the major i ty  of 

sera the hemagglutinins were at a min ima l ly  low t i ter  (a in 25%, B in 54.5% of the cases). 

It is necessary to emphasize that the fa l l  in  the isoantibody titer in .the re t roplacenta l  blood seen in "div-  

ergent group n pregnancy only affected those vchicb could be combined with the hemagglutinins in the blood and 
tissues of the fetus. For example ,  in the blood groups:  mmher  - Oa 8 ,  child - A/3 - in the materna l  blood the 
t i ter  of a agglutinins fell;  /3 agglutinins in such a case were found at an unchanged high titer; in the blood 
groups: mother - OaB, child - B a  only the t i ter  of 8 agglutinins fell;  in the maternal  groups AB or B a ,  child 
Oa (3 the isoantibodies ii~ the maternaI  re t roplacenta l  blood were at  a high t i ter .  

The reasons for the decrease in the isoantibody ti ter  in the maternal  re t roplacenta l  blood in "divergent 
group" pregnancy are not knowni one may  only suppose that in a given case there takes p lace  coupling of the 
antibodies indica ted  by the ident ica l  hemagglut inins in the fetal  blood.  

In the study of the umbi l i ca l  blood of new born the following special  features were discerned. 

Of 128 blood samples of children of the I (Oa 3) ,  II (A3) and III (Ba) groupS, isoantibodies were found in 
78 samples ,  i, e , . in  60,9% of the cases, In 50 sera (39,1% of the cases) isoagglutinins were not ident i f ied in the 
blood of the newborn, 

The t i ter  of the isoant ibodies  in the blood of the newborn was considerably lower than in the blood of 
adult  persons and in the major i ty  of sera did not exceed t : 4  - 1:8, In certain cases the t i ter  of these isoantibod- 
ies was suff iciently high: " 1:64, 1:128 and even 1:256. 

* A deta i led description of the method is contained in a monograph by P. N. Kosyakov "Antigenic Sub- 

stances of the Organism and their  Signif icance in Biology and Medic ine ,"  (in.Russian). Moscow, 1954, 
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The most interest ing feature noted in the investigation of the umbi l i ca l  blood of the newbornwas the 
dependence of the Presence and titer of tile isoantibodies on th e group blood correlat ion of the mother and baby 
( Table  2). 

It is clear  from Table  2 that with serological ly  compat ib le  cor re la t ions  of mother and child,  the isoant i -  
bodies in the serum of the umbi l ica l  blood were found in over 70 per cent of the cases. 

Thus, a agglutinins were found in 36 serum samples from 49 subjects, i .e .  73.5%; /3 agglutinins were seen 
in 59 serum samples from 84 subjects, i . e .  71.5% of the cases. 

When the blood Of mother and child was serological ly  incompat ib le ,  a agglutinins were found only in one 
case out of 16;/3 agglutinins in 3 s e r a  from 12 subjects. 

In the ma jo r i ty  of serum samples from the umbi l i ca l  blood of the new born in "divergent  group" pregnan-  
cy, isoagglutinins were not found: a in 93.~o of the cases,/3 in 75% of t h e c a s e s .  

As our investigations showed the titer of  isoantibodies in the umbi l i ca l  blood of the new born, also had a 

law-governed relationship to the character  of the group correlations of the blood of mother  and child.  The 
greatest  h e i g h t - 1 : 6 4 ,  1:128, 1:256 of titers of isoagglutinins in the umbi l i ca l  blood was reached in cases when 

the blood of mother and child was of the same group; in cases of serological  incomparabi l i ty ,  isoantibodies were 
not present in the major i ty  of blood samples of the new born while in certain cases they were found at a t i ter  
not exceeding  1 : 2 .  

It is important  to note that in the la t ter  cases (with incompat ib le  blood groups) we did not find, or found 
only at an ex t remely  low t i ter ,  those isoagglutinins which in the given group combinat ion might  have been 
bound by the hemagglut inins  in the blood of the mother.  

Our fii~dings, establishing the dependence of presence of isoantib0dies in the blood of the new born on the 

character  of the group correlations of the blood of mother and child,  concur with the observations of other in-  
vestigators [3, 12]. 

Many authors [3,  4, 7, 8, 14] hold the view that in the blood of the newborn natural  hemagglut inins are 
s'till not present and the isoantibodies found in the umbi l i ca l  blood are materna l .  

The results of our invest igat ion refute this opinion advanced in the l i tera ture .  Thus, in the blood groups: 
child - O a / 3 ,  m o t h e r -  Ba in  2 cases both a and 13 agglutinins were discerned in the blood of the new born; in 
the correlations of the blood groups of the ch i ld -  13a, mother-A13 there were only a agglutinins in the umbi l i -  
cal blood of the new born. The cases indicated by us demonstrate  that the isoagglutinins found in the umbi l i ca l  
blood of the new born are antibodies pecul iar  to and belonging to the child and not passed to the fetus from the 
maternal  blood. 

T A B L E  1 

Dependence of Tl ter  of Isoantibodies in the Retroplacentat  Blood of Woman in Confinement 
on Character  of Group Correlations. 

Seruxn ol  woman inl eonnnement__L_.__ ] Isoantibodies found at  t i ter  
To ta i  t - ' to 1 : 2  I From 1 :126  to 1 : 5 i 2  

Group co - re t a t iom samples Isoanti-  1"-- Number---'~of sera s a m p l e ~  
of blood of mother  �9 invest i-  bodies I ~  a ~ - - - -  
and child Igated I numbers [ I n q ~  numbers I n %  

61 
120 

20 
11 

5 
6 

Serolo~ical ly  corn 
pat!b]e 

Ser01ogically in- 
c o m p a t i b l e  

1.6 49 
3, 8 66 

25.0 2 
54.5 3 

80,3 
64.7 

10 
27.2 
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TABLE 2 

Dependence of Presence of Isoantibodies in Umbilical Blood of Newborn on Character 
of Group Correlations. 

Isoantibodies found at titer Serum of womdn { tl 
in confinement i 

Group correlations of ] 
Total blood of mother and / samples Isoanti- 

child } fnvesti- ]bodies In absolute 
/ gated I numbers 

Serologically compati- 
ble 

semloglcally incom- 
patible 

to 112 [From i"  126 to 1.512' 

Number of sera samples 

49 
84 

16 a 

36 
59 

I 
3 

73.5 
71.5 

6,2 
25.0 

In absolute 
nilmbers 

13 
25 

15 
9 

In qo 

26.5 
28.5 

93.8 
75 

Further investigations are necessary on the question of the mechanism effecting the change noted by us 
in titer of isoantibodies in the retroplacental blood of the women in confinement and the umbilical blood of 
the new born when they are serologically imeompatible. 

The fall in the titer of the corresponding isoantibodies taking place in serologically incompatible preg- 
nancy and also the disappearance from the blood of the fetus of hemagglutinins which in combining with the 
group antigens of the maternal blood may lead to disease of their organisms, may be considered as one of the 
defense mechanisms ensuring the normal course of pregnancy and development of a healthy baby. 

There are grounds for assuming that this fall in the titer of the isoantibodies is due to combining (neutral- 
ization) of these antibodies by the corresponding group antigens. 

We further believe that the process of combination of the maternal isoagglutinins by the group antigens 
identical to the hemagglutinins of the fetal blood and the isoantibodies of the fetus by group antigens of mater- 
nal blood develops not in the maternal organism nor that of the fetus but in the tissues of the placenta and po*- 
sibly in the amniotie fluid. 
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