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Hemagglutinating antibodies to 
grass in maternal and cord sera 
Matherr Allnnsnzith, X.1)., and Donald Huell, B.A., Stanford, Culif. 

Twelve of 64 sera from nonimmunized atopic mothers at delivery contained hemag- 
glutinating antibody to ryegrass, but no cord sera contained this. Naturally occurring 
hemagglutinating antibody did not pass through the placenta in demonstrable quaa- 
tities. In two nonatop+ and two atopic mothers immunized with mixed grass &wing 
pregnancy, maternal and cord sera contained hemagglutinating activity in equal 
titers. Artifictilty induced hemagglwtinating antibody passed freely through the 
placenta. None of the sera obtained from 58 nonatopic mother-cord pairs contained 
hemagglutinating antibody. Since hemagglutinating antibody to ryegrass in th,e 
nonimmunized individual does not cross the placenta, it is probably assockted u+th 
yIA- or y,,-globulin. 

T he human placenta presents a barrier to a number of maternal serum 
proteins.‘, 2 Of the three immunoglobulins, yz-globulin freely passes into the 
cord serum, while ylA- and ylSf-globulins do not.1-4 Passage of maternal antibody 
activity into cord serum appears to depend on the immunoglobulin involved. 
Conventional y,-globulin antibodies are found in equal titer in maternal and 
cord sera,5, F w-hereas yIA- and yIM-globulin antibodies are found only in the 
maternal circulation.2~ 5, 6 Tracer studies have revealed that other proteins, widely 
variant in physicochemical properties (acid glycoprotein, albumin, iron-binding 
globulin, fibrinogen, a,-macroglobulin) do not pass the placenta t.o any signifi- 
cant degree.’ 
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Atopic rcagin has rtwntl~ been showr to bc a y,a-globulin2~ i, ‘3 o and shows 
a distribution identical to that of yta-globulin in rnatwnal and cord sera.“~ I0 
In contrast, the bulk of hemagglutinatingll, 12 antibody (HA) activity to pol- 
lens, particularly that found in individuals subsequent to immuniza.tion wit,11 
pollen antigen, appears to bc y,-globulin.l~i~ I4 However, skin-sensitizing and 
hcmagglutinating activities lrax~t not been complctcly sepayatcd, since some of 
the latter activity has always been found in ttiosc serum fractions containing 
1*cb;qill.13s ‘4 

Since the placenta ~~~‘ves as a natural barrier to yla and y,S1-globulins, WC 
brlicred that some further knowledge about the globulin nature of hemaggluti- 
nating antibody could bc gained b’y comparing titers in maternal and cord scrx. 
In individuals with low titers such as those sern in subjects with sensitivity 
to grass pollen, IIA activity of yla or ylar type would not likely bc mask4 by 
an ovcrabundancc of yr 11A antibody-. 

This study is conccrncd with comparing l~rmagglut~inating antibody in ma- 
te~nal and cord scra I’rom mothers sensitive to grass pollen. Both treated and 
nontreated paticnt,s were studied. A number of norrnal mothers were also studied, 
including two who rwrived grass pollen immunization before delivery. Thtl 
results indicate the c>sistrnct of nnturall,v occurring hcmagglutinating antibod) 
which does not cross thcl p1arcnt.a and thcrcfore is probably assoriwtcd with 
y,,,- or y,31-globulin. 
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MATERIALS AND METHODS 

Sera 

I’aircd maternal and cord sera were obtained from mothers on the obst,etrical 
service of the Palo Alto-Stanford IIospital. Sera were stored frozen until used. 
Twenty-fire mothers with positiw skin tests to mixed grass” and a clinical 
history of spring hayfever were designated “ atopic. ’ ’ These mothers produced 
26 babies included in the series. S&y mothers with negative skin tests and no 
histoq- of atopic allergy were designated “normal. ” 1Sarh normal mother pro- 
duced one baby included in the series. 

Two of the atopic mothers (Kos. 2-L and 25) had received therapeutic in- 
jections of mixed grass ant,igen before and during pregnancy. Mother NO. 24 
produced one baby before immunization and another baby after one year oi 
treatment. Two of the normal mothers were immunized with mixed grass, s-1.‘, 
iIIld 1,209 pollen units,i rrspectiwl!; from thv cightcc~nth to the thirty-fifth 
week of gestation. 

These same maternal-cord serum pairs were csamincd for the presence of 
the three inullunoglohulins and reaginic antibody to mixed grass. These studies? 
reported previolwly,2 showed that reagin and y,*-globulin could usually be dcb- 
tectcd only in the maternal circulation. 

Hemagglutination tests 

Kisdiazotizcd bcnzidine llcI~lagglutiI~atior1 tests vwc performed as described 
by E’rick” using as ant.igen ryegrass (I,olium perennc) which is one component of 
the mixed grass antigen mixture. 

RESULTS 

Atopic mothers 

The sera of 12 of the 24 nonimmunized allergic mothers (including the first 
pregnancy of’ mother No. 24) contained hemagglutinating antibody to ryegrass 
(Table I), while none of the respective cord scra contained this. Thus, the 
placenta seemed to be a barrier to the passage of naturally induced hemaggluti- 
nating antihod>-. The cord sera of the two immunized allergic mothers (No. 25 
and second prcgnanq- of So. ‘2-l), as well as the cord sera. of two immunized 
normal mothers (Nos. 26 and 27)) contained hemagglutinating antibody, and 
maternal and cord titers were identical. Thus, induced hcmagglut.inating anti- 
body appeared to pass through the placenta. Neither maternal nor cord scra 
of 58 nonimmunizcd normal mothers contained hcnragglntinating activity. 

DISCUSSION 

The human placenta sl~ows a differential pcrmcability to two types of 
Ircm~~ggll~tiIlating antibody found in the scra of these mothers. The nat,urally 
occurring TTA in nonimmunized atopic mothers did not cross into the fetal cir- 
culation. NA induced artificially by injection of grass pollens in both atopic 

“Mixture of equal parts of 10 grass pollens causing spring hayfcrcr. 
tOnr pollen unit translated for this study as that amount of antigen containd in I VA.. 

of :t ~/l,OOO,OOO weight per rolurne solution dilution. 



412 ~lllansn~ith awd I!ucjll .J. ;\hg! 
~;t~~‘trllll,c~1-Ot~t~l~~~~, 1965 

and nonstopic mothers freely passed the placenta and ~a,? found in cord blood. 
Artificially induced HA to both ragweedl” and grass’” has been shown to brl 
associated with yz-globulin, and would thus be expected to pass through the 
placenta. 

Naturally occurring HA varies quantitatively with different antigenie sys- 
tcms. Ragweed-sensitive patients may have high HA titersI and even precip- 
itins as the result of natural exposure alone.lj The bulk of such activity is as- 
sociated with ys-globulin. ‘a Howe\-or, a.ftcr column hactiona,tion, HA activity 
is also found in fractions containing the other two immunoglobulins along with 
most of the skin-sensitizing activity.‘” Ultracentrifugal analysis of scra from 
untreated ragweed-sensitive individuals I6 led to the conclusion that two classes 
of hemagglutinating activity wcrc present : one with a sedimentation coeflicient 
of approximately 19S, the other with a sedimentation coefficient of about 7s. 
indicating again a hctcrogcncity of hrmagglut,inat.ing antibod?- in untrcattd in- 
tlividuals. 

Grass pollen seems to be a less potent antigenie st,imulus than ragweed. 
Sonimmunized grass-sensitive patients have low Cters of hemagglutinating 
antibod,v,12, Ii, Is which have nob been clearly separated by DEAE-cellulose col- 
umn chromatography. Attempts at such fractiormtion of mat,ernal sera in out 
laboratory have been ~n~succcssf~~l. Augustin” reported finding traces of HA 
in many fractions derived from the sera OS untreated (grass-sensitive) hay- 
fever patients, including those fractions containing reaginic activity. Jt appears 
that some of the naturally occurring HA activity may reside in yIA- and/or 
y,al-globulins, and these \vould not, he expected to cross the placenta. 

Recent studies show that ylA and ylnr antibodies may occur more -frequently 
as part of the immune response’ than was previously suspected. Yagi and as- 
sociatcs,lY by using the radioimmunoelectrophoretic technique, demonstrated thr 
presence of ragweed-binding antibodies in t,he YIA-, yIS1-, and y,-globulins of 
sensitive individuals. Heremans and co-workerP showed that antibod,v act,ivity 
was present in yn-, yin-, and yl&obulins in a subject immunized with diphtheria 
toxoid, and in patients recovering from infection with Brucella. abortus. Ani- 
mal studies have shown that earliest responses to immunization ma.y consist of 
ylll antibody; this later is succeeded by yr antibody.” Other workers have shown 
t~hat variations in the route of immunization cause some altera.tion in distribn- 
tion of antibody activity among the three gamma globulin components.” 

The seemingly different immunologic responses on natural exposure to rag- 
Jv-ecd and grass could be explained by assuming ragweed is a stronger stimulus 
than grass (by virtue of greater immunogenicity and/or greater abundance) 
and that only a strong stimulus can produce yZ hemagglutinating ant,ibody in 
addition to reagin and non-y, HA. A less strong stimulus would produce onI?- 
reagin and non-y2 HA. 

It has been postulated and not disproved that the reagin molecule itscll 
may contain HA a&v&y since attempts to isolate pure skin-sensitizing anti- 
body free of HA activity have been unsuccessfu1.14. I’. I7 An equally tcnahlc 
explanation for the presence of non-y2 HA activity occurring with fractions 
containing rragin would he the presence of hcmagglutinating and reaginir ac- 



tivities on different yIa molecnl~~s. Both possibilities are consistent with the 
results reported in the present st ucly. Both reagin and the low levels of HA 
t’ailtd to cross the placenta. 

The ability to produce heat-labile skin-sensitizing antibody is not exclusivel?- 
a property of atopic individuals. Rcagin has been produced by nonatopic sub- 
.jwts following immunization with Ascaris cxtractz3 or as the result of natural 
infcstation,24 after injection of pollens in water-oil emu1sionz5 or of diphtheria 
toxoid,‘” and in penicillin sensitivity”’ and serum sickness.‘” \%%at is peculiar 
;&out individuals with atopic discaw is the production of rcagins following nat- 
11ra1 exposure to enrironmcntal allergens. They also form reagin more readily 
than do normal subjects on artificial rsposure to Ascaris extract’” or antigens in 
jvater-oil emu1sion.25 

We conclude that grass-sensitive patients produce reagin and 110x1-y2 hemag- 
gintinating antibodv on natural exposure to allergens, and these antibodies do . 
not cross the placenta. Deliberate immunization leads t,o production of y2 anti- 
l)ody which dots cross thtl I)Iawnta and is demonstrable in cord blood. 
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