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IMMUNO-SEROLOGIC STUDIES OF THE IMMEDIATE 
WHEAL-TYPE ALLERGIES 

A PRELIMINARY REPORT 

A. E. 0. MENZEL, PH.D., W. R. KESSLER, M.D., R. A. COOKE, M.D., 
AND PHYLLIS MYERS, B.A. 

NEW YORK, N. Y. 

D URING the past year we have continued our studies to determine, if 
possible, the location of the skin sensitizing antibody in certain fractions 

of ragweed-reacting sera. Newell1 has shown that this antibody was present 
in the electrophoretically separated gamma globulin. Campbell and associates2 
have reported skin-sensitizing activity in other serum fractions. In t,he 
studies3 we reported last year the indications were that the antibody could 
not be accounted for in its entirety in the gamma globulin fraction and our 
further studies confirm this view. 

Generally, the isoIation of individual electrophoretic main componenhs 
from sera can be applied only to the fact and slow moving end components, 
namely, albumin and gamma globulin. Mixtures of end components as 
albumin and alpha, globulin or gamma and beta globulin may be obtained 
in bulk if electrophoretic separation is carried out in macro scale. Such mis- 
tures may then be further separated by subsequent re-electrophoresis. In 
the study of some sera we have combined chemical fractionation with electro- 
phoretic separation and analysis in order to obtain further data. 

In our current work we have preferred to express the end point of 
reactivities, as obtained by passive transfer test, not in terms of dilution but 
rather in terms of the actual amount of the protein component injected into 
the skin site. These amounts were calculated on the basis of calorimetric 01 
refractometric evaluations of the sera and their fractions. From these data 
and the electrophoretic analysis the amount of each component present in 
each site was then calculated. DetaiIs of experimental procedures wiI1 bc 
given in a future report. 
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Sites were prepared by the injection of 0.1 ml. of ragweed-reacting serum 
or its fraction. The sites were tested in the usual manner. Pertinent data as 
obtained with one of several sera studied (Rbr) are summarized in Table I. 

ALBUMIN AND ALPHA1 GLOBULIN 

First let us consider the question of the albumin and alpha, globulin frac- 
tions. In the total serum, passive transfer tests yielded an end-point reaction 
with the Rbr. serum in a skin site containing 5 micrograms of albumin (A, 
column 7). In the electrophoretically separated fraction I a site containing 
1,331 micrograms albumin (B, column 7) yielded no reaction and with Fr. I-F in 
a site containing 265 micrograms of albumin (C, column 7) there was also no 
reaction; thus it seems proper to conclude that albumin as such does not carry 
any skin-sensitizing antibody. In both of these tests, let it be noted, detectable 
beta and gamma globulin were absent. 

Now as to the alpha, globulin; an end-point reaction was obtained with the 
total serum when alpha, was present in the amount of 0.7 microgram in the 
test site (A, column 8). However, in a test with fraction I, when 150 micro- 
grams of alpha1 were present in the skin site, there was no reaction (B, column 
8) ; hence it would seem that alpha, does not contain skin-sensitizing antibody. 

GAMMA GLOBULIN 

Let us now consider the question of the gamma globulin fraction and its 
immunologic property of skin sensitization. In the original unseparated serum, 
a positive end-point reaction was obtained in a skin site containing 1.4 micro- 
grams of gamma globulin (A, column 11). Referring now to fraction III which 
contained in addition to the predominant gamma globulin also beta and alpha* 
globulin, an end-point reaction was obtained in the site containing 6.3 micrograms 
of gamma globulin (E, column 11) and in fraction III-S the end-point reaction 
was obtained in the site which contained 11 micrograms of gamma globulin 
(G, column 11). Since it appears that 11 micrograms of gamma globulin 
alone account for the endpoint reaction in fraction III-S, one may calculate 
that the 1.4 micrograms of the gamma globulin in the original serum account 
only for 13 per cent of the reactivity of the serum. One must of course under- 
stand that all protein components included in the gamma globulin do not 
necessarily contain sensitizing antibody, but also in many other experiments 
that we have done, reactive gamma globulin has been separated from most of 
the sera but has accounted for only from 13 per cent to 25 per cent of the 
total serum reactivity, never 100 per cent; however, there have been serum 
fractions in which no detectable gamma globulin was present and reactivity 
was nevertheless obtained. In other words, gamma globulin is not essential 
for the transfer of sensitizing antibody and further there have been two 
instances in which purified gamma globulin did not transfer any sensitization, 
although the serum from which it was derived was reactive. 

ALPHA2 AND BETA GLOBULIN COMPONENTS 

Tests with the whole serum yielded an end-point passive transfer reaction 
in the site containing 1.5 micrograms of beta globulin (A, column 10) and one 
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microgram of alpha, globulin (A, column 9) ; since only 13 per cent of the 
total reactivity is accounted for in the gamma globulin it may be reasoned that 
the balance of reactivity lies in the alpha, or in beta globulin or both. We have 
at the present time no positive direct evidence in this respect, since these com- 
ponents have not been separated in purified form, but there is indirect evidence 
that the alpha, globulin has not contributed to the reactivity of this Rbr. serum 
since with fraction I in a site containing 54 micrograms of alpha, globulin no 
reaction was obtained (B, column 9). Observations on other sera, however, do 
not rule out entirely a possible presence of reactivity in alpha, globulin oi 
certain sera. 

In the many samples of separated components that we have tested, beta 
globulin has been present in most of those that showed passive transfer capacity 
but we did have instances of reactivity in the entire absence of detectable beta 
or alpha, globulin. 

As yet, we have not been able to account for the totality of serum re- 
activity in any instance, where sera were likewise fractionated electro- 
phoretically and where the reactivities of the isolated fractions were evaluated 
quantitatively in the manner outlined. As the results so far obtained do not 
permit a general unqualified interpretation, we shall continue our studies on 
this point. On the other hand, about 75 per cent of the activity of a sensitizing 
plasma was accounted for by the reactivities of the plasma fractions obtained 
according to Cohn’s Method 1O.5l 61c Continued electrophoretic-chemical studies 
using this method are in progress. 

In reviewing the sum total of our studies, one significant fact seems to 
emerge and that is the variation that has been found in sera from different 
ragweed-sensitive patients as to the location of the sensitizing antibody in the 
alpha,, beta and gamma globulin fractions. This is in conformity with the 
previous biological studies which indicate what was described as a “flnger- 
print individuality” of the ragweed sensitizing sera,4 since the antibodies of 
such sera when studied in detail with regard to their reactivities and neutral- 
izations show definite though sometimes minor biologic variations (Table II). 

SUMMARY 

1. The skin-sensitizing antibody for ragweed has not thus far been found 
to exist in the albumin or alpha, components of serum. It appears t,o exist in 
gamma globulin, but with variations. 

2. It appears to exist in the beta and possibly in the alpha, globulin or in 
the interzones to these components. 

3. Neither gamma globulin nor beta globulin nor alpha2 is essential to skin 
reactivity since reactions have been found in the absence of each of these com- 
ponents in electrophoretically detectable amounts. 

4. The differences observed in different sera suggest a variation in the 
distribution of the sensitizing antibody through the globulin area and in this 
way agrees with the biological variations that ragweed sensitive sera have 
been shown to possess. 

*These latter experiments were carried out jointly with Miss Ella M. Russ, B.S., of the 
Department of Medicine of the New York Hospital-Cornell Medical Center. New York. 
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