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,&A-Globulin in  Serum of Allergic Individuals." (29O18) 

A. I. TERR AND J. D. BENTZ (Introduced by W. D. Block) 
Veterans Administration Hospital, and Montgomery Allergy Research Laboratory, 

University of Michigan Medical Center, Ann drbor 

Two classes of antibodies, whose sedimen- 
tation coefficients are 7s and 19s respective- 
ly, have been recognized in many species in- 
cluding the human. The skin-sensitizing anti- 
body (SSA) of human atopic hypersensitivity 
has not yet been clearly identified with either 
of these classes of antibody. Sehon has re- 
ported that ragweed SSA sediments with the 
19s globulins( 1) .  Stanworth(2) and Augus- 
tin(3) have observed that SSA to horse dan- 
der and grass pollen, respectively, appeared 
to be associated with the 7s globulins. Heim- 
lich e t  at! found equal activity in serum frac- 
tions enriched with either 7s or 19s globulins 
(4).  Rockey and Kunkel localized the SSA 
in a glucagon-sensitive patient in a sedimen- 
tation zone intermediate between 7s and 19s 

Recently attention has been focused on the 
possibility that human SSA may be a &A- 
globulin (6,7). The sedimentation coefficient 
of PzA-globulin has not been firmly estab- 
lished, but present evidence suggests that it 
is in the 7s class of globulins but with a tend- 
ency to form polymers resulting in complexes 
of the order of 9 s  to 13S(8). In this study 
we have investigated the sedimentation prop- 
erties of both skin-sensitizing antibody and 

( 5 ) .  
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P2A-globulin in the serum of patients allergic 
to ragweed pollen by sucrose density-gradient 
ul tracentrif ugation. 

Materials and methods.  For reference pur- 
poses purified and concentrated 7s and 19s 
globulins were sedimented separately in su- 
crose density gradients. The 7s fraction used 
for this purpose was immunoelectrophoreti- 
cally pure gamma globulin. I t  was prepared 
from normal serum by Na2S04 precipitation 
followed by starch-block electrophoresis. The 
starch-block eluates were further purified by 
ion-exchange chromatography on a DEAE- 
cellulose column. The 19s fraction was ob- 
tained by gel filtration of serum on a Sepha- 
dex G-200 column. 0.2 ml samples of each 
purified fraction were layered over 5.0 ml 
sucrose gradients and centrifuged for 18 
hours at  35,000 rpm in a Spinco model L 
ultracentrifuge using the SW-39 swinging 
bucket rotor. Thirty successive fractions were 
collected from a hole punctured in the bot- 
tom of the tube and assayed for protein spec- 
trophotometrically a t  280 mp. 

0.2 ml samples of serum from 4 untreated 
ragweed-sensitive patients were sedimented 
under conditions identical to the reference 
samples. The resulting fractions were as- 
sayed for: 1) protein, 2 )  skin-sensitizing 
antibody by the Prausnitz-Kustner (P-K) 
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FIG.  1. Density-gradient sedimentation of puri- 
fied 19s and 7s gamma globulin fractions. 

passive transfer technique using dwarf rag- 
weed extract 1:SOO to challenge the skin 
sites, and 3 )  P2A-globulin, by reacting serial 
2-fold dilutions of each fraction with specific 
goat anti-human &A-antiserum in micro- 
Ouchterlony tests on standard microscope 
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slides. The highest dilution giving a detect- 
able precipitin line was taken as the ((&A 
titer” for that fraction. 

Results. Fig. 1 shows the density-gradient 
sedimentation of the purified 19s and 7s 
globulin fractions from normal serum. The 
density-gradient sedimentation of the 4 al- 
lergic sera is shown in Fig. 2. In the whole- 
serum samples the concentration of 19s glo- 
bulin is too low to be detected as a peak on 
the protein curve, and in most cases the 7s 
globulins and 4s albumin tend to fuse into 
a single broad peak. The skin-sensitizing ac- 
tivity, indicated by the upper bar-graph in 
each diagram, shows sedimentation charac- 
teristics distinctly slower than the purified 
19s globulin of the reference sample. Fur- 
thermore, the sedimentation of the bulk of 
the skin-sensitizing activity is faster than 
that of the purified 7s globulin fraction, al- 
though in 2 of the sera (C.W. and M.H.) 

0.s 

MH. 

FIG. 2. Density-gradient sedimentation of 4 allergic sera showing distribution of to ta l  pro- 
tein, skin-sensitizing activity (P-EZ reaction), apd &A-globulin, 
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some skin-sensitizing activity is present in 
the 7s region also. 

&A-globulin, indicated by the lower bar- 
graphs, is present in all fractions which con- 
tain skin-sensitizing antibody. However, in 
all 4 sera P2A-globulin extends into the 
lighter 7s region as well. 

Discussion. These data indicate that SSA 
in the serum of patients allergic to ragweed 
has sedimentation properties intermediate be- 
tween 7s and 19s globulins. Rockey and 
Kunkel have reported similar results in a 
rather unusual case of sensitivity to gluca- 
gon, presumably induced by glucagon-con- 
taminated insulin injections in their patient 
( 5 ) .  It is possible therefore that the inter- 
mediate molecular size may be a property 
associated with the ability of such antibodies 
to sensitize human skin, and perhaps other 
tissues as well. 

Further more, the skin-sensi tizing activity 
and ,B2A-globulin in these sera show similar 
sedimentation characteristics, which is in ac- 
cord with the present concept that human 
SSA may be a P2A-globulin( 6,7). The recent 
finding by Leddy et aZ(9) that in vktro treat- 
ment of allergic serum with sulfhydryl reduc- 
ing agents destroys skin-sensitizing activity 
is in accord with this concept, since such 
treatment is known to dissociate 105 ,&A- 

globulin molecules into 7s sub-units( 10). 
Summary. The molecular size of the skin- 

sensitizing antibody in the serum of 4 rag- 
weed-sensitive patients was studied, using the 
method of sucrose density-gradient sedimen- 
tation. The skin-sensitizing activity was pres- 
ent in a protein fraction of serum which sedi- 
mented somewhat faster than the 7s globu- 
lins but definitely slower than the 19s globu- 
lins. The skin-sensitizing antibody was as- 
sociated with &A-globulin, although the lat- 
ter extended into the lighter 7s region. 
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Significant elevations in urinary 17-keto- 
genic steroids (1 7-KGS) with relatively low 
levels of urinary 17-hydroxycorticosteroids 
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tions contained herein are private ones of author and 
not to be construed as official or necessarily as re- 
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(17-OHCS) have been reported in adreno- 
genital syndrome ( 1 ) , Cushing’s syndrome ( 2  ) , 
and recently in patients with adrenocortical 
hyperplasia, carcinoma, and “idiopathic” hir- 
suitism(3). In this paper similar findings for 
groups of neurotic- and manic-depressive pa- 
tients are presented, and a significant corre- 
lation between the severity of depressive 
symptomatology in those patients and their 
excretion of 17-KGS is reported. 

Materials and methods. Numerous 24-hour 


