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Several currently available methods for quantitation of reaginic antibody arc com-
pared. Twenty-three ragwced-sensitive patients were evaluated with the use of the
following measurements: serum IgE concentration, P-K titer in man, RAST anti-
body level, and leukocyte histamine relcase. Hemagglutinating antibody titers were
also determined. Significant correlations were found between P-K titcrs, RAST test
results, and [gE concentrations. The cellular responses of histamine release to
challenge by antigen and anti-IgE antibody were parallel. The RAST test, P-K
titers, and IgE concentrations did not parallel the values of maximal leukocyte
histumine release with challenge by antigen or anti-Ighk antibody. Therc was a
corrclation betiween P-K titer and leukocyte sensitivity to antigen. The hemaggluti-
nating antibody titers did not parallel any of the other measurements. It is hoped
that continued application of these newer techniques will offer a better understanding
of the clinical responses in ragweed-sensitive patients.

Reaginie antibodies are the immunologic hallmark of atopic diseasc.
These antibodies belong to a specific class of immunoglobulins—IgE.! (Ylassic
methods of estimating their presence have been the direet skin test and the
Prausnitz-Kiistner (P-K) reaction.

More recently, in vitro methods designed to quantitate this antibody and
measure its activity have become available. Total serum IgE conecentrations
can he readily determined. The radioallergosorbent test (RAST) deseribed
by Wide and co-workers? semiquantitatively measures specific reaginic antibody.
In vitro assay of antigen-induced histamine release from leukoeytes indicates
the presence of cell fixed reaginic antibody

The purpose of this paper is to compare and evaluate the eurrently availahle
technigues in ragweed-sensitive patients. A survey of a population of 23
ragweed-sensitive adults 1s presented. The following measurements were made:
Igls concentration, P-K titer, RAST antibody level, leukoeyte histamine re-
lease with challenge by ragweed antigen and anti-IgE antibody, and hemag-
glutinating antibody titer.
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MATERIALS AND METHODS
Patients

PTwenty-three pabients, ages 14 ta d4x) were seleeted on the basis of w elinteal history
compatible with marked senxitivity to ragweed pollen. All had 3+ or 44 skin test reactions
following an intradermal injection of 0.02 wl of a 1:1,000 dilution of & 15 per cent whole
ragweed extract, and none had previously received specific immunotherapy.

Antigen

A 13 per cent aqueous extracl was prepared from defatted short ragweed pollen purehased
from Greer Laboratories Lenoir, North Carolina’r, Varvious dilutious of this antigen were
used inoskin festing and in the following iu vitro methods: histamine release, passive franster,
and hemagglutination. A 30 per cent extraet was used for the RAST fest,

Antiserum

Goat antiserum specific for the Fe portion of Tglk myeloma protein and whsorbed with
normal human plazma was ased. The method of preparation of this antiserum has heen
deseribed previously.s

RAST? 7. ¢

A 30 per cent whole ragweed extract, 2.2 ml, was conjugated o 430 mg. of eyanogen
bromide activated cellulose particles Aliquots, 1.0 ng., of this antigen-cellulose conjugate
were added to 50 ul samples of patients’ sera, and the samples were incubated overnight
at room temperature in a horizontal rotator. After washing, 0.1 ml of 127]-dabeled anti-Igk
was added to each tube, This anti-IgkE was the goat antiserum which had been absorbed
with copolymerized E myeloma protein,ie eluted with glyeine HCL, and labeled with 1250 by
use of the chiloramine T method. v The 1258-labeled anti-Igk was diluted in 0.1M phosphate
buatfer, pH 7.4, with one per cent Tween 20 and 0.2 per eent human serum albumin and
contained approxisately 60,000 c.pm. in @ 0.1 ml aliquol. After addition of anti-IgE, fhe
samples were potated overnight st rovm temperature in o horizontal rotator, washed, and
counted in a gamma counter. The same serumn from a ragweed-sensitive patient was -
cluded in every experiment ax a reference standard. The results were interpreted as per ecent

of this reference standard,

Quantitative measurement of IgE

The coneentration of Tgk in the patiends’ sern was measured by single radioimmunodif-
fusion i antibody-containing agar. This i a modified Maneini one-step methad with the
use of 1257 Jabeled goat anti-1gk serum in the agar.az

Histamine release techniques

Leukoevtes were isolated from the peripheral blood of the rugweed-sensitive donors by
dextran sedimentation, washed, and saspended in a Tris buffer wirh added Ca*. Mg', and
human serum albumin Histamine release was indueed by addition of whole ragweed extraet
CWREY or anti-lgk. After incubation at 37° . for 60 minutes, the histamine released was
measured fHuorometrieally.s. 1% The concentration of antigen or antiserum required to elieit
release of 30 per cent of the total ccllular histamine was used as an indication of the cell
sensitivity, and the maximal per cent of higtamine released was regarded as an indieation
of the cell reactivity,d

Passive transfer

A standard P-Kotechnique was employed. Serial two- or threefold dilutions of donors'
seri were prepared, and 0.1 ml. was injected intradermally into each of 2 nonatopic recipients.
The sites were challenged 24 hours Iater with 0.02 ml. of a 1:50 dilution of 15 per cent WRE.
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TABLE I. Age, years of symptoms, hemagglutinating antibody titer, P-K titer, RAST test,
IgE concentration, and leukocyte histamine release in 23 ragweed-sensitive patients

Leukocyte histamine refease
Antigen Anti-IgE
RAST IgE 9 9
Symp- test concen- | Hemag- Sensitivity Sensitivity
toms (% tration |glutina- | Reac- (sg Reac- [073]
Age {No. stan- P-K (ng./ tion tivity | protein/ | tivity | protein/
Patient {yr.) yr.) dard) titer | ml) titer (%) ml.) (%) ml.)
N, 14 3 205 4320 1,400 640 74 QX 10 4 435 -
J. B, 17 15 191 4,320 1,450 40 62 1.3 % 104 27 - -
M. G 20 12 142 1,080 125 10 43 - 17 -—
R. L. 21 12 99 2,160 120 20 9 7.0%10-1 32 8.0x10:
T. 23 11 75 800 150 160 73 6.5 < 10-4+ 45 —_ -
(. 8. 22 15 69 340 115 10 83 1.3 % 101 34 —- -
V. L. 18 6 57 540 140 10 8 - 16 —-—
SK. 23 15 56 270 80 320 S0 3.0 x 10-2 11 —
RB. T. 45 32 42 90 95 20 52 3.0 x 10-3 12 ——
P K. 23 6 39 90 156 160 36 12 _
J.o B 32 10 36 30 216 10 94 1.8 x 10-3 33 2.0 % 10-2
P, M. 20 8 30 30 200 20} 0 —- 56 2.6 > 101
JoT 38 2¢ 30 90 146 <lo 43 - - 24 e
B. @, 19 15 29 540 o6 KO 65 1.3 x 10 = 13 I
oG 31 25 29 90 312 10 53 8.0 x 10 2 40 -
Jo . 2! 6 27 90 56 40 82 LOxl0-1 35 T.hx 107
J. Gl 48 36 27 30 80 <10 46 14 ———
R. . 24 12 17 30 15 <10 0 1.9 %10 20 - -
S, N. 23 10 16 90 210 160 60) 3.9 x 10-2 30 — -
ML 19 3 8 <10 80 40 0 _ 0 .
JooGy 26 24 7 10 40 40 78 1.3 x 10-2 13 -
N, N 23 7 7 <10 56 20 1] —_— 0 —_—
L. M. 22 3 3 <10 25 10 0 — 0 _

One standard ragweed serum was placed in serial dilution in all reecipients to assure com-
parability.

Hemagglutination

Hemagglutinating antibody titers of all sera were determined by a modified Feinberg-
Flick technique.1s

Statistical analysis

The Spearman rank correlation coefficientl¢ was employed in a statistical analysis of the
data.

RESULTS

The data are shown in Table I. Correlations are shown in Table II. The
P-K titers varied from less than 10 to 4,320. The RAST antibody c¢oncentra-
tion varied from 5 to 205 per cent of the standard serum. The IgE serum con-
centrations ranged from 15 to 1,450 ng per milliliter. Theve is a highly signi-
fieant correlation (p = <0.001) between the P-K and RAST results and
a significant correlation (p = <0.01) between the IgE eoncentration and
the RAST values. P-K titers and Tgk concentration did not correlate so well
{(p = <0.05).

Four of the 23 patients’ leukocytes did not release histamine when challenged
in vitro hy antigen (WRE), and those of 3 of these 4 patients did not release
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TABLE Il. Spearman rank correlation coefficient {r,j and significance level (p) of the cor
relations among RAST test, P.K titers, IgE concentration, hemagglutination. Titer and
leukocyte histamine release in 23 ragweed-sensitive patients

i Hemag-
IgE i glutina- * Cell : Cell
RAST . P-K  concen- |  tien reactivity  sensitivity
j test | fiter ; twation | fiter : to antigen | to antigen
P-K titer
r. 05925
I <70 ]
lg kS Coneentration
. 06038 (L3040
p IR <005
Hemagglutination titer
T, 02115 N30Ty 0.2%:4t
) NK NN NN
Cell renctivity to antigen
r. 12908 3OS a.n761 11,2546
p NS NN NN, NS,
Cell sensitivity to antigeu
r. 03276 N 1744 10,3008 (1,023
b AN N8, NN <0001
Cell reactivity 1o
Anti-lgE
UN 04227 U 118G 6861 0.03:43
p <0.05 NN, <0001 <001

histamine when challenged in vitro by anti-IgE. Leukoeytes of tive other patients
did not release more than 50 per cent of the total histamine when challenged
with antigen. Of the 20 patients whose cells responded to anti-IgE, only those
of 4 released more than 50 per cent of the total histamine. Beeause of thig
low level of maximal histamine velease to anti-lgls ceell reactivity to anti-1gld).
an estimation of cell sensitivity fantibody required for 30 per cent histamine
release) was not possible.

When the cell reactivity to anti-lgls is compared with the cell reaetivity to
antigen (WRE). there is o highly significant corrvelation (p = <0.0011. In
addition, there s a highly significant correlation (p <0.0011 between the
eell reactivity with antigen ehallenge and cell sensitivity with antigen chal-
Ienge. In the analysis of this correlation, the donors whose cells veleased less
than 50 per eent histamine were given an cquivalent rank which was less than
that of the more sensitive donors but greater than that of those whose cells did
not release histamine at all. Inoall hut 2 of the paticnts whose cells released
histamine, the amount ot histamine released to antigen ehallenge was greater
than the amount released when ehallenged by anti-lghk,

RAST, P-K titer. and Igll coneentration did not parallel ecll reactivity to
antigen or anti-Iglh. The cell sensitivity to antigen did not corvelate with RAST
or lgk concentration. There was a corvelation (p - </0.01) between P-K
titer and cell sensitivity to antigen for histamine release. The hemagglutinating
antibody titers ranged from less than 10 to 320 and did not parallel the
other measurements. There was no correlatioun between duaration of symptoms
or patient age with the tests pertormed.
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DISCUSSION

The methods used in this study reflect different components of the allergic
state. The P-K test is a time-honored method of quantitating the amount of
speeifie reaginic antibody present in a patient’s serum. This test is very sensitive
and will demonstrate as little as 0.001 ug of antibody nitrogen.?”

The RAST test is also a sensitive measure of specific antibody of the Tghk
class. A sensitivity in the range of picograms per microliters of IgE antibody
has been reported.” The RAST test is more quantitative than the P-K reaction
and eliminates the variable of a recipient. Lavrger numbers of serum samples
can be handled in the RAST test, and a elear differentiation aniong the samples
is more readily achieved. The highly significant correlation between RAST
test results and the P-K titers implies that the tests are measuring the same
antibody-.

Allergie patients have increased concentrations of TgE in sera.™ We found
a rough correlation hetween P.K titer and IgE coneentration and a significant
correlation between RAST test results and 1gE concentration. Tt is probable
these patients’ sera contained antibodies of the Tgld elass to more than ragweed
antigen alone.

Antigen-induced leukoeyte histamine release is also dependent upon the
presence of reaginie antibody. Fixation of IgE to leukoeytes, specifically baso-
phils, has been demonstrated.”® The sensitivity of allergic patients’ cells to antigen
for histamine release parallels the severity of svmptoms which the patients
experience.® This eorrelation has been found to be more significant than the
correlation hetween P-K titers and symptom scores.”!

In this study, we found no correlation between the tests for serum reaginice
antibody (P-K titer or RAST) and the cell reactivity to antigen or anti-Igk for
histamine release. There was a correlation between P-K titer and cell sensitivity
to antigen for histamine release. There was not a correlation between RAST test
vesults and the cell sensitivity to antigen, however. Therefore, the response of
sensitized leukoextes to antigens for histamine release appears to be dependent
upon some factors in addition to serum reaginic antibody concentrations. This has
been suggested by Levy and co-workers.™ ** These authors used the technique of
passive sensitization of sclected nonallergie donor leukoevtes to estimate reaginice
antibody titers.

The ecllular responses of histamine release to antigen and anti-Igk were
regularly parallel: The ccll reaetivity to antigen and anti-IgE and the cell
reactivity and sensitivity to antigen showed highly significant correlations, We
were able to confirm the previous report that sensitized leukoevtes respond to
antigen with greater amounts of histamine release than that which is induced
by anti-Igk."* It has heen suggested® that leukocytes of allergic individuals
release more histamine than normal leukoeytes when reacted with anti-lgl. In
this study the correlations between serum IgE concentration and cell reaetivity
to anti-IgkE was roughly significant. Other studies have reported a more signif-
icant correlation between these two factors,'™ * hut important exeeptions must
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he noted. It is probable that the eells of allergic donors have o greater
propensity to release histamine than do cells of normal donors

of

In this patient population. age and vears of symptoms did not parallel any
the test results. The hemagglutination reaction. 4 measure of gt and lgM

class antibodies, also did not parallel the other test results

We anticipate that inmnunotherapy and subsequent pollen exposure will

alter many o these patients’ test results, Approxtmately one third of these

patients are now receiving immuanotherapy, and we plan to continue to study

the entive group, By this means, a better understanding of the elinteal responses

uf

ragweed-sensitive paticnts ean be derived,

We are pleased o acknowledge the exeellent techinieal assistance of Miss Deborah Denton
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