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Passive Sensitization of Human Basophils:
Evidence for Heterogeneity in the IgE Molecule!
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Abstract. Possible functional heterogeneity of human IgE antibody was studied b
passively sensitizing human basophils for antigen-induced histamine release. Six sera o
known IgE anti-ragweed anticen E and total [gE content were diluted to contain 10
of antibody but differed with respect to the ratio of specific/total TgE. The relative abili:
of the sera to passively sensitize generally reflected the specific/total TgE ratio but on
serum was 2.5 times more active than the remainder. This ability did not reflect the Ig
antibody level nor was it due to a dialyzable or heat-stable factor. These data indica:
functional IgE heterogeneity, probably due to the interaction of the Fe portion of IgE wit

the basophil receptor.

Heterogeneity of IgE antibody, either
with respect to its ability to fix to basophil/
mast cell receptors (Fc) or its ability to bind
antigen (Fab), has not been described. We
examined whether such heterogeneity exists
by the passive sensitization of human baso-
phils with several sera of known IgE anti-
ragweed antigen E and total IgE content.
The sera were diluted to contain the same
concentration of antibody but differed with
respect to their total IgE content. If there
were no heterogeneity, histamine release
would decrease as the nonspecific IgE con-
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centration increased and competed for rc
ceptors with the IgE antibody. Basophil rc
ceptor differences were not a variable sinc
a single donor was used in each experimen
Our results indicate that the ability of mos
sera to passively sensitize can be predicte
by the ratio of specific/total IgE but tha
heterogeneity of the IgE molecule clearl
exists.

Peripheral leukocytes from nonallergic passiv
recipients (with  serum IgE < 10 ng/ml) wer
washed twice in Tris-A buffer (Tris, 25 mM;
NaCl, 120 mM; KCl, 5mM; and 0.03% huma
serum albumin, adjusted to pH 7.4) and resus
pended in Tris-A containing 10 ug/ml hepari:
(Schwarz Mann, Orangeburg, N. Y.), 4 mM ethy:
enediaminetetraacetate (EDTA) and 1 ml of a dilu
tion of ragweed-allergic serum in a total volum:
of 25ml (3-6 X 107 leukocytes/ml) [2, 3]. The




L .

D Heterogenaity

107

4 dilutions were made inautologous serum so

. the Final serum conceniration was Kept con-
Coai 167 e The passive sensitization mixtures
incubated at 37 C for 90 min, centrifuged,

washed twice with Tris-A, end resuspended in Tris-

ACM (Tris=A containing 0.6 mA 0 CaClyoand
Cmd MeCL 06 mb ol cells 13-6 {05 ml) were
Ldded 1o equal volumes of aniizen Bodiluted in
Cris-ACM, incubated w37 C for 45 min and the

Foaction stopped centrifugation. The histumime

~ed into the stapernatant was measured byoan
mated  fluorometric technique developed by
ranian 15,61

Antigen-F-specific T2E antibody was measired

ny the radioullercosorbent test elution technique

n

and otal lgbl allergic sera was measured by
radioimmunoassiay  technigue,
(14 Fach

ok determination wias performed in at feast two

noncoimpetitive

toath previously described in detadl

vos on two dilutions of serum. The muan couf-

St ol variation between assays was 1200 1eG
yohing) antibody was measured by« double
irody radioimmunouassay technique deseribed

Coobiort
NPT

In screening sera from patients sensitve

.

to honevbee phospholipase A or ravweed
antigen E for their ability to passively sensi-
tize basophils for histamine release. we ob-

~ved several instances in which the sensi-

g ability was greater than could be ex-

order to study this rigorousiy we selected six
sera from ragwead-s onsitive donors, The
sera are characte 1/;d a table b
1f sensitization were simply u function of
specific Tub competing -~ busophil recep-
tors with the wotal (nmnx;u:vfiic) 1ok then
diluted o have the same fmal
concentration of antiven-l-specific Tek an-

relative sensitizing

have a

tiboc

v, should
rresponds to the pereent-
The
uted o a Hmi concentration of
TvlE and
ta). The
and O 1

potency which co

age of antigen-t-speciiic feE anubody.

sera were
10 ny

PissIve

used for

antigen-F-spe

sensitization (1 relative

potencies of sera [ 2030 4 effected

the antigen-E-specific Tel total lals concen-

trations. Serum 3. however. which  con-
fained  approximately the same anticen-t-
specific TeE towl el concentrations as se-

rum 6 was far more efficient than serum O

more cffective in passive
or .

ative effectiveness of sera S and O

and was. in lact
s‘cnxitiz;x"«m than sera 2. 3.

The
n x’cnsiliying the cells of this recipient was
further explored in the experiment shown in
contain

figure 1b. Serum 5 was dil luted

ined by the specific TgE antibody level or 10. 5. 4. 3.2 and 1 ng antigen-E-specific
its rativ to the total concentration. In  TgE/ml: serum 6 contained 10 ny antigen-E-
Table 1. Anaivsis of sera used for passive sensitization
Serum Antigen-k- I¢E total Antigen-t- Blocking
specific [gE ng ml specilic leE antibody!
ng'ml total Tgk, %%
290 = 39 [ 430 = 132 20 b 20
: 1o+ 14 1,065 &= 47 103 [ 20
3 63 = 12 670 = 79 9.7 120
+ 340 = 104 18,700 = 1.200 7.2 1326
3 100 = 11 1.775 = 296 5.6 1128
b 225 & 14 4,260 = 1,008 5.3 120

Dilutions which bind 302, 2>[-labeled antigen E (20 ng).
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specific IgE‘ml. The IgE antibody in serum
5 was almost 2.5 times more cffective than
that in serum 6.

In further experiments using these two
sera to sensitize cells from three additional
passive recipients, serum 5 was consistently
2-3 times more efficient than serum 6 (data
not shown). This suggests that the hetero-
geneity resides within the antibody molecule
itself rather than with the basophil receptor
for IgE. Since serum 5 had a higher block-
ing antibody titer than serum 6 (1/128 com-
pared to <120 for serum 6), we heated
serum 5 for 4 h at 56 -C to destroy reaginic
antibody activity. This treatment completely
abolished sensitizing activity of serum 5. It
should also be noted that the sensitizing ac-
tivity of serum 4, which had a blocking anti-
body titer of 1/526, was consistent with the
ratio of specific IgE/total IgE. The ability of
these sera to sensitize cells did not, there-
fore, appear to be related to their I1gG con-
tent. Extensive dialyses of serum 5 and se-
rum 6 also did not alter their relattve sensi-
tizing abilities.

§ Fig. 1.a Relative effec.
tiveness of six ragweed.
allergic  sera (diluted tof
contain 10 ng  antigen-F- §

specific IgE/ml) to sensitize
cells of a passive recipient,
b Effect of further dilutions
of serum 5 (solid liney to
passively sensitize thc@tils
of a recipient for zmt\_;;en
E-histamine release: dom-
pare with serum 6 (broken
line) at 10ng antivzen E-
specific 1gE/ml. Bars indi-

ot cate the least accurate stan-

dard errors.

These data indicate there is heterogenei-
ty with respect to the functional ability of
[¢E antibody. Whether this is due to its
binding to the basophil receptor or the aver-
age affinity for antigen cannot yet be estab-
lished. since techniques for establishing the
average equilibrium constant (K,) for anti-
gen-binding sites of IgE have not been de-
veloped. We suspect, however, that the re-
sults reflect heterogeneity of the Fc portion
since the IgE antibody content of the sera
was defined by their ability to bind antigen
and was equalized in this respect. Whatever
the cause of the heterogeneity, these data in-
dicate still another variable in our assess-
ment of the clinical significance of serologi-
cal IgE antibody measurements.
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