
Physicochemical properties of 
reaginic antibody 

III. Further studies on the reaginic antibody in rA-globulin preparations 

Three scra from l,ayu~tcd-scnsiticc patients ICC rc fwkctionatcd by ohvomutogra,phy O,I 
DEAE cellulose columns and gel filtration. It was corkfifirmed that the waginic a(,- 
tivity in the chromatographic fractions dicl not pawklZc2 YA-globulin cowxntration. 
The yA-globulin fractions from the same scra containtd rcaginic a&city. When th 
yd-globulin prcparrktions toc~‘~~ fwthcr fractionated by chromatography on DEAX 
ccllulosc columns, the rcaginic: activity UIOS conccntwktctl indo ow of the thyen .sztb- 
fractions. The pl-ccipitation of yA-globu7in in. the subtraction and the original yd- 
globulin preparation with rabbit anti-yd-globulin nntibody was not nccompanictl b!y 
nny detectable dccrcnsc of rw.gi,air acti,rity. The results i?adicatecl that tkc rpaginic 
activity in the fractiojas ktias laot a.ssociu,td with yA-globulin, but with impztlitics 
wltich wcrc not dctect?tl by immunodifSzcsio?z methods. ,Thc subfractions of the y-4 
qlobuli?a preparntiox from n ragrcccd-sclasitiw patient blocl;ed passive sensitization 
of normal huma?a &IL zcith rraginic ckntibody of n hrtclologous system. The blocking 
nctidy of the fractions pa~allclcd the sc~asitizing activity against ragwwd-pollctr 
extract. It was also foulad that rk ,fraction contccining rcayin but no detectable y,I- 
,globztlin, had a dk$Gte blocking nctiaity, 1c11~r~a.s yA-mycloma proteins did not. 
These findings suggest that both the bloclcin~~ activity mad r(qginic nctirit?y n1.r 
associa.td with the same prot&, other thfln y~4-~g7ohuli~1. 

I n previous publications,” ” evidence was presented that rcaginic antibody in 
two atopic patients’ sera was associated with a unique immunoglobulin other 
than +-, rA-, y&I-, or yD-globulin. When reagin-containing fractions of the 
sera were mixed with the antibody specific for yG-, rA-, or yD-globulin to prc- 
cipitate one of these proteins, essentially all reaginic activity remained in thv 
supernatant. It was also found that the sedimentation coefficient of t,he reaginic 
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antibody was about 8 S2 These findings indicate that the rcaginic antibody is 
associated with a protein different from the four known immunoglobulins, but 
do not exclude the possibility that some of the known immunoglobulins as well 
ma; bc carriers of a part of the rcaginic activity. There has been a considerable 
body of cridcnce which supports the concept that rragin is associated with 
yA-globulin. E’ireman, Vannicr, and Goodman” as well as Augustin, Connolly, 
and Lloyd4 reported that rcaginic antibody was precipitated with anti-y&4- 
globulin antibody. It was also found that the yA-globulin fraction of reaginic 
Hera had rcaginic activity&-” and that passive sensitization of human skin with 
rcaginic antibody ~1s blocked by previous treatment of the skin sites with 
normal yA- hut, not with y(:- or >/&I-globulin.; The present experiments wer( 
undertaken to study whether a part, of rcaginic antibody is associated with 
-,A-globulin with sicra of three patients other than those studied in previous 
reports.‘. 2 The results confirm the previous findings’-” that yA-globulin fraction 
OF the scra had high reaginir activity. Howcyer, activity in the yA-globulin 
fraction is not remo\-cd by precipitation of YA-globulin by rabbit antibodv spc- 
cific for yd-globulin, suggestin, 0’ that, the reaginic activity is aSSO?iilt~Wl with 
impurities present, in ~L\-gdoln~lin prcyarations. 

MATERIALS AND METHODS 

Reaginic sera 

Three serum samples from ragweed-sensitive patients were studied. Serum 
from one patient (Serum I) was supplied by Dr. H. Fudenberg, University of 
California,, San Francisco, California; the other two serum pools, one from un- 
treated patients (Serum II) and the other from treated patients (Serum III), 
were supplied by Dr. L. &I. Lichtenstein, Johns Hopkins University-. A serum 
sample from an egg-sensitive patient was also used. It was the same sample as 
that studied in previous csperimrnts.‘~ 2 

Gamma-A-myeloma proteins 

Three preparations of yA-mycloma protein were supplied by Dr. H. Fuden- 
berg. These were purified from patients’ sera by starch-block clectrophoresis. 

Antibodies specific for immunoglobulins 

Rabbit antisera specific for one of the three imnlunoglobulins, yC+, YA and 791. 
were the same preparations described in the previous papers.‘, ?. s They wertl 
obtained by immunization with one of the three immunoglobulins from normal 
human sera, followed by absorption of cross-reacting antibodies with appropriate 
purified immunoglobulins at the equivalence region. In immunodiffusion, each 
antiserum gnvc a single precipitin ba,nd of identical specificity with human serum 
and the respective immunoglobulin, but not with the other two immunoglobulins. 
The y-globulin fraction of the anti--,A-globulin rabbit serum was purified b>- 
chromatography on dicthplaminoethyl (DEAE) cellulose (3Iann Research Labo- 
ratory, New York, New York) columns. 1, 2 The goat anti-YA-globulin was 
pnrchascd from Hylnnd l~aboratories, Tlos Angeles, California. 
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Fractionation of reaginic sera 

A globulin fraction of the sera of ragweed-sensitive paticnt,s was obtained 1,~ 
precipitation with ammonium sulfate at half saturation at pH 7.0. The precil)- 
itatc obtained from 100 to 200 ml. of each serum was dissolved in saline, 
dialyzed against 0.005M phosphate buffer (pH 8.0), and applied to a DEAR 
cellulose column (3.5 by 25 cm.) which had been equilibrated with the buffer. 
Proteins were eluted stepwise from the columns with phosphate buffers (pH 8.0 ) 
increasing in molarity; for example, O.O05M, O.OlM, O.O2M, 0.03X$ O.O5M, and 
0.08M buffers. Fractions of 5 ml. were collected and absorption at 280 nip was 
determined. 

The reagin-containing fractions were further fractionated by gel filtration 
through Sephadex G-200 (Pharmacia, Uppsala, Sweden) columns. A 5 ml. sample 
was applied to a Sepha.dex G-200 column (2 by 110 cm.) and eluted wit,11 boratcl- 
buffered saline (pH 8.0). Fractions of 2 ml. were collected and absorption at 280 
nip was determined. 

The YA-globulin fraction of rea.ginic sera was obtained by the zinc- precipi- 
tation method described by Vaerman, Heremans, and Vaerman” with 
slight modifications. Details of the method w’cre described in prcvions 
papers.‘, b 

lmmunodiffusion 

Double diffusion in agar was carried out by the method of Ouchterlony.“’ 
Immunoelectrophoresis was performed on microscope slides by the modification 
of Scheidegger.l’ The plates were incubated at room temperature for 48 hours, 
washed, and the precipitin bands stained with amido-Schwartz IOB. The goat 
antihuman serum used in the immunodiffusion experiments was purcha.sed from 
Hyland Laboratories, Los Angeles, California. The concentration of yA-globulin 
in chromatographic fractions of reaginic sera was estimated by immunoplatcs 
containing goat anti-yA-serum. I2 As standards, serial dilutions (12.5 to 200 pg 
N per milliliter) of YA-globulin were tested simultaneously. The plates were 
incubated at room temperature overnight, and the precipitating areas around 
the wells were measured under magnification. The concentration of yA-globulin 
in the fractions was estimated from a standard curve. 

Prausnitz-Kiistner reactions 

The tests were carried out on individuals who were not sensitirc to the 
allergen tested. One-twentieth milliliter of the test samples was injected intracu- 
taneously. Twenty-four hours later the sites received 0.02 ml. of ragweed-allergen 
extract (Center Labora.tories, Inc., New York, New York) containing 10 PNI’ 
or 0.02 ml. of 0.01 per cent crystalline egg albumin (5 times recrystallized, 
Nutritional Biochemical Corp., Cleveland, Ohio). Erythema-wheal reactions, 
which appeared 15 to 20 minutes after the injection of allergen, were traced on 
a transparent plate applied t,o the areas. When the reaginic activity of several 
samples was compared, all of the samples mere tested on the same individuals 
in order to minimize individual differences in skin responses. 
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EXPERIMENTAL RESULTS 

The globulin fraction of the reaginic sera was obtained by precipitation with 
one-half sat,uration of ammonium sulfate, and was chromatographed on DEAE 
cellulose columns. Proteins were eluted stepwise with 6 phosphate buffers of 
increasing molarity and the fractions eluted with each buffer were pooled 
separately. After concentration by negative pressure filtration, each pool was 
tested for reaginic activity by Prausnitz-Kiistner (P-K) tests. Twofold dilutions 
of each fraction were injected intracutaneously into normal individuals for 
passive sensitization to determine the minimal dose of each required to give 
positive P-K reactions. The results shown in Table I indicated that the reaginic 
activity was eluted from DEAE cellulose columns with 0.01 to 0.035M phosphate 
buffers. On a weight basis, Fra.ction III which was obtained with 0.02M phosphate 
buffer showed the highest reaginic activity in all cases. In view of the previous 
findings2 that the reaginic antibody is associated with the protein larger than 
yG-globulin, Fraction III was applied to Sephadex G-200 columns. A single peak 
was obtained, and most of the reaginic activity was present in the ascending 
portion of the peak. The ascending portion (Fraction III,) and the descending 
portion (Fraction III,) of the peak were pooled separately and concentrated. 
As shown in Table I, Fraction III, had much higher rea.ginic a.ctivity than 
Fraction III,. The chromatographic fractions were tested for the presence of 
yG- and yA-globulins by immunodiffusion, and the rela.tive concentration of 
yA-globulin was estimated by immunoplates containing anti-YA-globulin anti- 
body. Gamma-G-globulin was detected in all fractions, whereas Fractions I 
and II did not contain a detectable amount of YA-globulin. The relative concen- 
tration of yA-globulin was highest in Fractions III and IV. It is evident in 
Table I that the distribution of the reaginic activity in the chromatographic 
fra.ctions did not parallel the yA-globulin concentration. These findings were 
essentially the same a,s those reported in two different reaginic sera in a previous 
artic1e.l 

Table I. Distribution of reaginic activity in chromatographic fractions of 

patients’ sera 

Xinimum dose of protein N (py) for a 

Bufer for 
positive P-E reaction* 

Fraction rlzltion (mole/L.) Serum I ( Serum II / Serum III 

I 0.005 > 4 (0) > 2 (0‘) 
II 0.01 2.0 (0) 

l=- 8 (0) 
0.4 (0) 1.6 (0) 

lT[ 0.02 0.5 (15) 0.1 (31) 
IlT, 0.02t 0.1 (29) 0.05 (53) 0.4 (54) 
III, 0.02t 1.0 (5) 0.5 (18) 1.6 (26) 
JV 0.035 1.0 (63) 0.4 (32) 1.6 (32) 

v 0.05 > 4 (17) 
i 4 (10) 

> 2 1101 
VI 0.08 5 2 (5)’ 

b-8 isi 
i 8 i5j 

“For passive sensitization, 0.05 ml. wa.s injected. Numerals in parentheses are relative 
concentrations (per cent‘) of vh-globulin determined in immunoulates: (0) rrnrrsents less 
than 1 per cent‘& total protein. - 

I ,\, I 

tFrs. TIT, and lITz were obtained by gel filtration of Fr. 111 through Rephadex G-200 
columns. 



Fig. IA 
A, Immunodiffusion of a yd-globulin preparation iu a center wc,ll against antihuman serum 
(a-HS), and the antisera specific for yG-, yA-, or yM-globulin in peripheral wells. 

B 

c 

Fig. 1, B and C 
Ouchterlony plates showing lack of yA-globulin in the supernatants (abs) after precipitation 
of this protein in Fr. y-4, (B) and yA-globulin fraction from Serum II, (C). A center well in 
Fig. 1B was filled with the rabbit anti-yA antibody used for the precipitation, and two 
peripheral wells (a-yA) were filled with a goat anti-yA antiserum. 
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The yA-globulin fraction of the same reaginic sera was obtained by the 
zinc-precipitation methods and tested for purity by immunodiffusion. In all 
three sera, the YA-globulin fraction gave a single precipitin band with antihuman 
serum and anti-YA-globulin serum but not with the antisera specific for one of 

the other two immunoglobulins. A representative result is shown in Fig. 1A. The 
YA-globulin fractions gave a single precipitin band with antihuman serum in 
immunoelectrophoresis (Fig. 2). Serial twofold dilutions of the yA-globulin 
fractions were injected intracutaneously into normal individuals for passive 
sensitization t,o determine the minimal dose of the protein required for a positive 
P-K reaction. As reported previously,‘ * F the yA-globulin fraction had high 
reaginic activity (Table II). Since the reaginic activity in patients’ sera was 
eluted with 0.02&I phosphate buffer from DEAE cellulose columns (Table I), 
and since YA-globulin is chromatographically heterogeneous, the yA-globulin 
preparations of the reaginic sera were further fractionated by chromatography 
on DEAE cellulose columns. A 5 ml. volume of the preparation was applied to a 
DEAF: cellulose column (2 by 50 cm.) which was equilibrated with the buffer, 
and the proteins were eluted stepwise with 0.02, 0.035, and 0.08M buffers. A 
representative chromatogram of a YA-globulin preparation from Serum II is 

Fig. 2 
Immunoelectrophoresis of yh-globulin preparations from reaginic sera (I, II). A trough was 
filled with antihuman serum. 

Table II. Distribution of reaginic antibody in subfractions of yA-globulin* 

Subfraction 

Bufer for 
elutiont Minimum dose (pg h;) for P-E renctiom 

(mole/L.) I- Swm I I Serum II 1 Serum III 

Unf ractionated 0.3 0.1 0.2 
1 0.02 0.06 0.05 0.03 
2 0.035 2.0 0.23 0.4 
3 0.08 > 1.5 0.5 1.6 

*See footnote for Table I. 
tyA-globulin was fractionated by chromatography on DEAF: cellulose columns. 
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shown in Fig. 3. The proteins eluted with different buffers were pooled separately 
and concentrated by negative pressure filtration (Fractions yA,, yA,, and yA,) . 
The concentrations of yA-globulin in the subfractions were estimated using 
immunoplates containing anti-yA-globulin, and reaginic activity of the fractions 
was determined by P-K tests. It was found that over 50 per cent of the reaginic 
activity in the yA-globulin fraction was recovered by elution with 0.02M phos- 
phate buffer (Fraction yA,), whereas, the major pa,rt of yA-globulin was eluted 
with 0.035M buffer. On a weight basis, Fraction yA, showed the highest reaginic 
activity (Table II). It is evident that the reaginic activity and YA-globulin con- 
centration in the subfracbions were not parallel with each other. 

The yA-globulin in Fraction yA, was precipitated with anti-yA-globulin 
antibody. Two-tenths milliliter of the fraction containing 10 to 16 pg N was 
incubated with an equal volume of the rabbit anti-yA-globulin preparation at 
1 to 2’ C. overnight. The precipitates formed were removed, and the presence 
of yA-globulin in the supernatant was tested by immunodiffusion and interfacial- 
ring tests. The supernatant fraction did not give a precipitin band against 
anti-yA-globulin by either method, indicating that yA-globulin in the fraction 
was precipitated (Fig. 1B). The supernatant and the unabsorbed fraction were 
compared with ea,ch other for skin-sensitizing activity in P-K reactions. Serial 
dilutions of the preparations were injected into normal individuals, and the skin 
sites were challenged with ragweed allergen. It was found that essentially all 
the reaginic activity remained in the supernatants (Table III). The absorption 

0.0. 
280 lng 

0.6 

0.5 

0.4 

0.3 

0.2 

0.1 

0.035 M 

I 

100 200 300 400 500 600 
ML 

. 8 I . 4 
1 2 3 

Fig. 3 
Subfractionation of a yA-globulin preparation from Serum II on a DEAE cellulose column. 
The starting buffer was 0.02M phosphate pH 8.0. Fractions (1, S, and 3) under the figure 
were pooled separately to get Frs. yA,, y-4?, and yA,. 
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Table III. Efect of absorptiorl with anti-yd-globulin on reaginic activity” 

Fraction 
Strum I 

Absorption with 
a&i- yA t I Dilutiows of the fractions injected 

10 x [0X4] Q box [O.ld] 40 x [0.06] 

+ 24 x 34 (8.5) 28 x 28 (8.5) 20x16 (7) 
y&t 

- 22x36 (9) 29x34 (9) 1x x 25 (7.5) 

&mm II 36x [O.Z] 7% x [0.05] 144 x ]O.OSS] 

t 33x41 (10) “6x34 (9) 0 
y&S 

- 35x45 (10) 26 x 37 (8.5) 0 

Serum II 36 x [0.4] 72 x [O.Z] 144 x [O.Z] 

t 32 x 33 (9.5) 28 x 40 (8.5) 22x32 (6) 
YA 

- 35x44 (9) 29x35 (8) 23 x 26 (6) 

Swam III 34 x [O.l] 68 x [0.05] .136 x [O.OSS] 

t 31 x 40 (10.5) 30 x 3% (X.5) 18x20 (7) 
YAJ 

- 32x40 (10) 25x32 (9) 16x17 (6) 

*Numerals in this table represent the diameters of erpthema in millimeters. The numbers 
in parentheses represent the average diameter of the when1 in P-K reactions. 

tAfter absorption, no yA-globulin was detected in t,he supernatants by eit,her interfacial 
ring tests or immunodiffusion. 

tyA, represents a subfraction of yA globulin fraction eluted from a DEAE cellulose 
column with 0.02M phosphate buffer (see Table II). 

$[ ] Indicate total N (pg) injected in the unabsorbed fraction. 

experiments were repeated with a yA-globulin fraction of Serum II. One-tenth 
milliliter of the yA-globulin fraction containing 29 pg N was mixed with 0.3 ml. 
of rabbit anti-yA-antibody for precipitating YA-globulin. As shown in Table III, 
essentially all reaginic activity remained in the supernatant, which did not 
contain a detectable amount of YA-globulin (Fig. 1C). These findings indicate 
that reaginic antibody in the YA-globulin fraction of the atopic patients’ sera 
is not yA-globulin itself, but is associated with impurities which arc not detected 
by immunodiffusion. 

Our previous studies showed that the normal human yA-globulin preparat,ion 
blocked passive sensitization of human skin with reagin.7 Since the data described 
above indicated that reagin was associated with impurities in the 7X-globulin 
preparation, the possibility was considered that the blocking activity of the yA- 
globulin preparation may be due to the same protein with which the reagin is 
associated. In order to study this possibility, the blocking effect of the yA sub- 
fractions from Serum I was studied with the use of anti-egg reaginic a.ntibody 
as the sensitizing antibody. The reagin-containing fra.ctions of a serum from an 
egg-sensitive patient were purified by chromatography on a DEAE cellulose 
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Table IV. Blocki>lg activity of 714 suOfrnctions f~nl 11 ??(/{JilLi(; ,WIWW OYI pr~~ir~ 

sensitixntion with heterologous antibody* 

/L.IJ N injected for pretreatment 

Fraction 5 I 8.5 I 1.0 0.5 1 0.25 ~-- 

YAI 0 0 14.5 (0) 19.5 (6) 
Y& 0 22 (7) 28 O(Y, 31 (8) - 

YA, 0 21 (6.5) 26 (8) 30 (8) - 

“The yA subfractions from a ragweed-sensitive serum (Serum 1) mere used for pretreat- 
ment of skin sites. A reagin-containing fraction from an egg-sensitive serum was injected for 
passiw sensitization into the sites, followed by challenge with egg albumin. The numerals in 
the table represent average diameters (millimeters) of erythema; numerals in parentheses 
represent diameters of wheal in millimeters. Control sites showed crythema of 28 to 33 mm. 
diameters with 7 to 9 mm. whcals. 

column and by gel filtra.tion in a ma,nner simi1a.r to that described for the frac- 
tionat,ion of the ragweed-sensitive patient’s sera. As described in previous 
paperqll 2 the fraction obtained with 0.02M phosphate buffer from the DEAE 
cellulose column (Fraction C in Part II of this series) had the highest skin- 
sensitizing activity. Only 0.01 ,~g N of the fraction gave a, posit,i\-c P-K reaction. 
One-tenth milliliter of serial dilutions of the yA subfractions from Serum I was 
injected intracubaneously into normal individuals. Twenty-four hours later thtr 
skin sites received 0.02 pg N of the fraction containing anti-egg skin-scnsitixing 
antibody, followed by challenge with egg albumin after a.nother 24 hours. It was 
found that Fraction yA, had the highest blockin, 0‘ activity on a weight basis 
(Table IV). It is apparent that, the blocking activity in the yh subfractions on 
passive sensitization with anti-egg antibody paralleled the skin-sensitizing ac- 
t,irity of the fractions against ragweed-pollen extract. The blocking activity of 
Fractions I and II from Serum I was studied, with the use of t,hc fraction from 
an egg-sensitive patient’s serum as the source of rcagin. As shown in TabIc T. 
neither Fraction I nor II contained a detectable amount of yAgIohuIin, but 
F’raction II had rcaginic activity. It was found that Cven 10 pg N of Fraction 1 
did not show any blocking Cffcct, whereas 5 ,LL~ X of Fraction II partial]) 
blocked passive sensitization. The site which received Fraction II gave an t:r>-- 
thema of 17 to 18 mm. in diamctcr without wheal; whrrcas the sites treated with 
Fraction I and the control site induced crpthema of 30 to 33 mm. with a dcfinitc 
whealing (8 mm.). The blocking activity of three preparations of yA-myeloma 
proteins was also studied by the same procedure. None of the m.veIorna proteins 
blocked passive sensitization, even with as much as 10 ,~g N. 

DISCUSSION 

These data confirm previous observat,ions that the distribution of skin-sensi- 
tizing activity in the chromatagraphic fractions of reaginic sera did not parallel 
the yA-globulin concentration in the fractions. On a weight basis, the reaginic 
activity of Fraction II, conta.ining no detectable yA-gIobulin, was comparable 
to that of Fraction IV which contained a high concentration of yA-globulin. 
These findings were essentially the same as the previous observations with the 
other two reaginic sera,l and indicate that the rea.ginic antibody studied in the 



Yolunx 3X 
Number 2 

Physicochemical properties of reaqinic a,ltihody Il’i 

previous experiments was not exceptional. The lack of parallelism hetwecn the 
yA-globulin concentration and reaginic activity in the chromatographic fractions 
of reaginic sera was recently reported by Stanworth’” as well as by Perlmutter, 
Rose, and Goodfriend.” It was found in a previous a,rticle” that reaginic anti- 
body in Fraction III, was not precipitated with the antibody specific for rA- 
globulin. 

The concept that reaginic antibody is yA-globulin is supported by the find- 
ing that pure yL4-globulin fractions of patients’ sera had high reaginic a.ctivity.t“’ 
These findings were confirmed in the present experiments. No serum protein 
other than yA-globulin was detected by immunodiflusion in the 7X-globulin 
fraction of the three patients’ sera. \Vhen the yA-globulin preparations mcrc 
further fractionated by chromatography on DXAE cellulose columns, however, 
the reaginic activity was concentrated in a minor fraction (Fraction r-4,) which 
was eluted with 0.02M phosphate buffer, and Fraction uA2 containing the majol 
part of yA-globulin did not have much activity. It was reported in a previous 
article8 that normal YA-globulin fraction blocked passive sensitization of human 
skin with rea,ginic antibody, wherea,s neither yG- nor yM-globulin did. These 
findings suggest the possibility that the relatively low rcaginir activity in Frac- 
tion yA, might be due to nonspecific blocking of passive sensitization. However, 
this possibility is unlikely because Fraction yA, from the ragweed-sensiti1.c 
serum had higher blocking activity than Fraction yA, on the passive sensitization 
with the anti-egg reaginic antibody. It is appa.rcnt that the relative conccntr:l- 
tion of reaginic antibody in Fraction yA, is higher than that in Fraction yA,. 
Furthermore, essentially all reaginic antibody in Fra,ction yh, remained in the 
supernatant after the precipitation of ?A-globulin with anti-YA-globulin, It was 
also found that the reaginic activity in the origina. yA-globulin fra,ction (Serum 
II) was not precipitated with anti-yA-globulin. These findings indicate that the 
reaginic antibody in the A- 1 y g obulin fraction is not YA-globulin itself but is 
associated with impurities present. in the fraction. Yagi and co-workers”’ reported 
the presence of yA anti-ragweed antibody by radioimmunoelectrophoresis, and 
Reisman, Arbesman, and YagilG detected yA-globulin antibody in two thirds of 
the patients’ sera studied. Our present results do not exclude the presence of 
yA-globulin antibody, but highly suggest the possibility that the yh-antibody 
is a blocking type of antibody rather than rcaginic antibody. 

The present experiments eliminate another piece of cridence supporting the 
concept that reaginic antibody is yA-globulin. It was reported in a previous 
papers that the YA-globulin fraction frorn normal human serum blocked passive 
sensitization with reagin. This finding was confirmed in the present experiments; 
however, a fraction containing no detecta,blc amount of yA-globulin also blocked 
passive sensitization. These results arc in agreement with the observations b,v 
Girard and co-wo8rkers,1’ who studied passive sensitization of monkey ileum with 
human reaginic antibody, that normal YA-globulin preparations blocked passive 
sensitization and that the yG-globulin fraction had less, but definite, blocking 
activity. It was also found tha,tl the distribution of reaginic activity in the sub- 
fractions of the YA-globulin preparation paralleled the distribution of blocking 
activity on passive sensitization with reaginic antibody of a heterologous system, 
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and that2 yA-myeloma proteins lacked the blocking activity. The two t.ypcs (11 
data highly suggest that the blocking activity of the YA-globulin preparation 
may be due to impurities, and that both reaginic and blocking act,ivities arc 
associated with the same protein which is different from yA-globulin. 

The present, as well as previous, results’s 2 are quite different from t,he ob- 
servations of Fireman, T’annier, and Goodman” and Augustin, Connolly, and 
Lloyd’ who demonstrated that reaginic antibody was precipit,ated with anti-YA- 
globulin antibod-. Our results were reproducible in the samples from five dif- 
ferent reaginic sera, two of which wcrc pooled sera from treated or untreated 
patient,s. The possibility may be considered that the precipitation of YA-globulin 
n-as not complete in our work. However, this is unlikely because it was found 
tha,t the antibody preparation complrt~cly precipitated the yd-isoagglutinin in- 
cluded in a reagin-cont,aining fraction, and that a goat anti-YA-globulin prepara- 
tion also failed to precipitate reaginic antibody.? The discrepancies between our 
data and those of Fireman, Vannicr, and (Goodman” may be due to the difference 
in animal species from which the anti--y&4-antibody was obtained. They used 
sheep antibody, whereas rabbit ant,ihody was employed in our experiments. The 
possibility exists that the major antigenic determinants in the yA-globulin 
molecules may be different, depending on the animal species used for immunina- 
tion. The discrepancies between the two sets of experiments may be explained 
if the reaginic antibody is associated with the protein which has the major 
yA-antigenic determinants in sheep, but lacks the YA determinants in either 
rabbit or goat. In the case of YG-globulin, it, is known t,hat the antigenic deter- 
minants in the y chain in monkeys are different from those in rabbits, and, using 
monkey antibodies, human YU-globulin has been classified into four sub- 
classes.1S-2” Subclasses of yA-globulin have not been reported ; however, Lirhtcr 
and I)ra,yl” found two yA-precipitin bands in immunoelectrophoresis between 
some normal human sera and monkey antihuman y-globulin sera. If yh-globulin 
is composed of subclasses, it is possible that a subclass of the protein is precipi- 
tated with sheep anti-YA-antibody but not, with rabbit antibody. Another posxi- 
bilit,y is that the reaginic antibody is associated with a unique immunoglobulin, 
and that the anti-yA-globulin preparations used by other investigators”, ’ ma> 
be contaminated with t,hc antibody specific for the protein; whereas our anti-q/A- 
globulin preparation did not contain this ant.ibody. If this is the case, the yA- 
globulin prepara,tions from reaginic scra should give two or rnorc precipitin 
bands with antihuman serum in irnmunoclcct~rophoresis. An explanation for the 
lack of a precipit.in ba.nd, other than that of yA-globulin, must await, furthcl 
studies. The possibility exists that the protein is a very minor component, and 
that most antihuman serum antibody preparations do not contain a sufficient, 
conccnt,ration of the a.ntibody specific for this protein needed to give a definite 
precipitin band. Evidence was presented previously1 tha,t 0.001 to 0.002 /*g N 
of this protein in a reagin-containing fraction was sufficient for the passire 
sensitization of norrnal human skin for positive P-K reactions. In our more 
recent studies, which will be published separately, a rabbit antiserum, containing 
none of the antibodies specific for yA-, yM-, yG-globulins and t,hose specific for 
K or X chains in immunoglobulins, preaipitated reaginic act,ivity in atopic pa- 
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tients’ sera. Since the previous experiments? excluded the possibility that the 
reaginic antibody is yD-globulin, it is highly probable that the reaginic antibody 
is associated with a new t,ppe of immunoglobulin other than yG-, yA-, yN-, 01 

yD-globulins. 

The authors are especially indehted to Drs. H. Fudenberg and I,. M. Lichtenstein for 
supplying the ragweed-sensitive patients’ sera and yh-myrloma proteins. \Vr also express 
our appreciation to Mrs. E. H. Lee for her technical assistance. 
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