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The specific, allergic property of serological cotiiponents de-
tected in transfer experiments by Prausnitz & Kiistner (24) in
1921 is associated with a new class of immunoglohtilin: IgE.
Ishizaka et al. (9) working on patients allergic to rag\veed, as
well as Johans.son et al, (14) working on an atypical myeloma
protein have shown by different means, the existence of this
itnmunoglobiilin. The isolation and purification of those pro-
teins associated wtth the discovery of two new IgE myeloma
have permitted a deep knowledge of their biological and
physicochemical properties (4, 11). Parallel research in
anitnals has shown that some honiocytropic antibodies belong
to a type corresponding to human IgE.

The study of the IgE level (3) required the setting up of
very sensitive techniques. Although IgE is present in all
norniai subjects at a very low concentration, Ishizaka & Jo-
hansson (10, 15) have shown that the serum concentration
IS higher in subjects presenting immediate allergic phenomena.
The goal of our work is to study the level of total and specific
IgE in pollen sensitive patients during the first year of their
specific desensitization. Until recently, the actual mechanism
of this desensitization was not ver)" well known and the
criterion of its efficiency badly defined. At present, we have
objective criterion to study the efficiency of such a treatment.
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Next to clinical criteria such as the use of placebo (32) and
functional or pollinic scores (7), some biological facts such as
the appearance of blocking antibodies and the changes of the
total or specific, antigen-directed igE level, give new objective
methods to follow the course and effect ol dcsensitizatlon.

MATERIALS AND M E T II O D S
Afaterials:

The human anti-IgE bcrum, the IgE at j0,000 U/mi reference as well as
St.'raph()se 4 B activated by cyanogciif brumidc- were supplied b\' Ph;irmacia,
Uppsala, Sweden. The '"^1 at 200 tnC-'ml in KaOH o.i N, without ieduc:ing
agent and 'carrier-free' was supplied hy Philips-I^uphar Laburatririe^, Pet ten,
liolland. For specific docns.iti/ation and the Radio-AilergdMuheiit-Tol we
u^ed aqueous extracts of the folUiwinj^ allergens:

- Grass pollen ext^acI^ (10,000 P N t ) wilhnut jihenol ur plyccrin;-, Iiistitui
Pasteur (Paris).

- Platan extracts (1/20°) phcfKiI 5 'A , ghcerinc 40 9(" : B. D. Merieux, L>f)ii.
- Parietaria officinalis extracts (1/20°) plienol 5 ̂ /c, glycerine 40 *}'(:: B. D.

Merieux, Lyon.
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a) Specific licsensidzalion: we undertook specific desensitize tion in atiull
subjects showing clinical symptoms oi poIJcn allergy, spasmodic cor\*/,a, and
conjunctivitis \vitli or without nsthma. The dL'setisiti/atif>n started in deccniher
1971 ant! ^vas made ivith aqueous extracts of pollen with alninin h\driixide at
3/10" ml. The sub]ect^ received:

— One subcutaneous injection every ^vt-ek.

Dilution i)f aqueous cxtracth;
] /100,000 1/10' ml

i/ic,coo I ;'io" ml

1/1,000 1/10" ml

- One subcutaneous injection every 15 days.

Dilution of aqueous extracts:
7/100 1 /io''ml 1,5/10" mi

The rate of injections was >:<)metimes changed becau^:e (»f individual reactions.
The blooti samples were taken before the begintiing of the treatment and

subsequentl)- once a munth until the jiollen season; then twice at the erul of the
season.

b) Assay of ^erum IgE: we used the radial ratHoactive immunod if fusion
technique described by Rowc (27) that has already been mentioned ( i ) .
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- Preparation of rabbit anti-sheep IgCj:

The anti-scrum was obtained by injection in rabbits of purified sheep IgG
wiiution at I mg/mi in 0.15 M NaCl in the presence of Freuncl's corrjplefe
adjuvant. The rabbits were immunized by intramuscular injection of 1 mg/ml
of ih'is mixture at the nitc of ODE injection each week for t̂ vo months, after
which ^vere bled. Tlie globulin fraction of the anti-serum was obtained hy
precipitation with 3.2 M ammonium .sulphate.

- Labelling of rabbit IgG iinti-shcep I g G :
The technique used here has been described by Mac Conahc}' &: Dixon (21) ;

5 mg purified rabbit y-giobulin in 4 ml phosphate buffer o.i M (pll — 7^.)
was labelled with s mCi '"I in presence of ico /il of a i Voo chloramine T
>r)Iution. When the mixture had been shaken the reaction was stopped by
addition of 100 /xl of 2 "./«> sodium metabisulphite solution.

Tlie separation of the labelled protein> and iodide that had not reacted was
done on a Dowex column Ag 1 Xi (50 Mesh) (i X 10 cm) equilibrated with o.i M
pho^phate buffer (pll = 74) . The radioactivity of collected fractions w as
measured in a 7 meter. The final product ^vas diluted in 8 ml of o.cxis M
phosphate buffer {pH n 7.2) and bovine scrum albumin 0.5 9'̂ .

- Assay of total ^erum IgE: The sheep serum anti human IgE was diluted to
i/8co" in 0.005 M phosphate buffer, 0.15 M NaCi and bovine beriim albumin
0.5 Sv ; an aVi<iuot of 10 /nl wnt, warmed ar 56*̂  C tor an hour. At the .vnme timt,
0.2 ;̂ of agartise was warmly diluted in 10 ml 0.3 M phosphate buffer
(pli i;, S.o) contuining i "/wj sodium azoturc. The wanned anti-serum was mixed
with the iigarose solution and poured on a glass plate (9x10 cm) and put awa\
at 4*̂  C overnight. Tlie following day several ranges of wells were tut in the
agarose plate. In tlie first range the wells \verc filled Avith successive dilutions
of reference servim at 10,000 l,i/ml in 0.005 M phosphate buffer (pll = 7.2),
0.15 M NaCl and bovine scrum albumin 0.5'/c ; in other ranges they were
filled ^vith successive dilutions of serum to be studied. The agarosc plate in-
cubated for two d:i\s at 37° and washed afterivards for twu da^.s at 4" C in
o.cx>5 M phosphate buffer and 0.15 M NaCl was exposed to the radioactive
rabbit lgCJ solution for one hour. It was then left in a moist box for 24 hours
and washed in several buffer baths and distilled water baths. The plate was
then dried, put inio contact with an autoradiography film Kodak Kodirex X-ray
for 4S hours and developed. The diameter of each precipitation circle varies
according to the concentration in total serum TgE.

c) Evaluation of specific fgl'-: 1'hc Radio-Allcrgosortierit-Test (R-.A,ST}
technique used here ha!> been described by Wide. liennich Sc Johansson (31).

- Coupling of allergens tu Sepharose 4 B activated by cyanogene bromide:
) ml of allergen aqueous extract was coupled with 150 mg of Seraphose 4IJ
activated by cyanogene bromide in the presence of 0.5 ml sodium bicarbonate
0.5 M. The mixture was incubated for 3 days at 4" C and washed according 10
the process described by Wide (30).

- Labelling of anti human IgE: The IgG fraction of the ami human IgE
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Fig. I.
Concentration of total serum IgE in a population of pollen allergic subjects.

sheep serum was isolated by precipitation with ammonium sulphate 3.2 VI. The
technique used here again is the one described by Mac aonahey & Dixon (21) :
40 /ig of IgG anti-JgE was labelled with 4 mCi of *̂ 'I in the presence of o.) M
Tris HCI (pH = 7.6) buffer. The labelled proteins and iodide are separated
through a Dowex column Ag 1X1.50 (0,5X30 cm) equilibrated with o.i M
Tris nCl (pll = 7.6) 0.2 M NaCl, EDTA 0.002 M, Tween 20 0.05 % in buffer
solution. The radioactivity of the collected fractions (0.8 ml per lube) was
measured in gamma-counter. The specific activity of labelled anti-IgE was
100 fiQ'i per fig protein.

- Assay of specific IgE; Each assay was done in duplicate. 100 ml of serum
and 500 mg of the allergen immunoadsorbent complex were incubated overnight
at room temperature with stirring. The suspension was centrifugated for 3 min
at 2500 r,p.m, and washed 3 times with 2 ml of o.i M NaCl (pH = 7.2), 0.15 M
Tween 20 in 1 % phosphate buffer, 0.3 % bovine serum albumin, and incuhated
overnight at room temperature with 200 lA of an anti-IgE solution labelled
with ""I corresponding to 60,000 CPM, The complex was washed three times
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Fig. 2.
\'ari.ition of levL'I of total IgE in subjects desensitized with aqueous extracts

of grass pollen.

as before with an 0,5 M NaCI solution containing i % Tween 20, The radio-
activity bound to particles of 4B Sepharose was measured in a gamma-counter.
The results obtained were compared with a blank made from 100 pi distilled

RESULTS

a) Assay of total serum IgE in a pollen allergic population.
We undertook titrations outside all pollen seasons to de-

termine the average value of serum IgE in a group of adult
subjects allergic to pollens who had never gone through de-
sensitization treatment. Figure i shows the levels of total IgE
in sixty subjects. It appears that 53 per cent of the patients
with symptoms of allergy to grass pollens have a lower con-
centration than 500 U/ml, 24 per cent have a level between
500 and 1000 U/ml, and in 23 per cent of the patients the
concentration of serum IgE is higher than 1000 U/ml. The
average value obtained is 634 U/ml and is higher than that
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Fig. 3-
Variation of the titre of specific IgE in subjects desensitized with aqueous ex-

tracts of grass pollen.

determined in a population of normal subjects ( i , 2, 15), The
increase in the level of serum IgE among atopies has also been
observed by other authors (5, 16), During the assays we
found no correlation between the inten,sitie.s ot the clinical
manifestations of pollen allergy (asthma, spasmodic coryza,
conjunctivitis) and the values of total serum IgE,

b) Evolution of the concentration of total IgE among-
subjects being hyposensitized.

Eight subjects previously tested were submitted to specific
desensitization treatment. Among 4 of those patients the
initial value of IgE was lower than 500 U/ml; among 4
others tbe concentration of serum IgE was higher than 900
U/ml, Tbe first assay corresponds to the quantity of serum
IgE before the beginning of imnuinotherapy treatment. The
change of level is sho^^n in Fig, 2 for seven patients de-
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sensitized with grass pollen. The evolution profile is the same
for all patients. We observed during the course of treatment
an increase of total IgE through the first five months. In
some subjects the increase appeared as soon as the treatment
had begun, in others, from the second montli ol desensitiza-
tion. The answer to the antigenic stimulus thus seems to vary
according to the individual. In response to the same quantity
of injected material each subject produces a different quantity
of antibodies. Table i shows the increase of IgE in U/ml in
each individual through one year o( treatment. The maximum
values are reached during the fifth month and are constantly
maintained for two months. This period corresponds to the
pollen season in other respects. Tlie level of total IgE dimin-
ished slightly afterwards. It must be noticed tliat after twelve
months of desensitization the IgE concentration is still higher
than initial concentration, except in one subject.

Specific desensitization induces a change of total IgE, but
it is of essential interest to know the evolution of specific IgE
which is directly concerned by this therapy.

c) Change of the titre of specific IgE.
The RAST technique allowed us to test the .specific IgE in

eight of tfie previous subjects. The evolution of the titre of
serum reagins is shown in Fig. 3. During immunotherapy an
increase of the titre of specific IgE occurs through the first
months of treatment. The variation of reagins is shown in
Table 2. The increase of the synthesis of specific IgE ap-
parently does not depend upon the initial concentration of
total IgE, Each individual does not react in the same way to
the same quantity of antigen, the reagin synthesis being more
important in some subjects. In tliis figure, we also see that
the different allergens do not give the same response. The
parietaria officinahs and platan pollens have induced a varia-
tion of specific IgE faster than the grass pollens.

Berg & Johansson (6) have shown that the increase level
of specific IgE was superior to that of total IgE. The results
obtained with our subjects are presented in Table 3. Except in
subject no. i for whom the variation of total IgE is higher
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than that of specific IgE, and lor patient no, 8, who shows
tlie same \'ariation titre for both IgE categories, we notice
larger variations of specific IgE in proportion to total igM

In Eig, 4, we compare tbose variations in a subject desen-
sitized with platan pollen. The increase of specific IgE is
much larger with the pollen than with aqueous grass extracts.
In Eig, 5, we show the immune response of a subject desen-
sitized to two allergens at the same time: there is an important
difference in the answer to both pollen extracts; the irninuno-
competent cells syntherizing IgE antibodies against parietaria
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officinahs anti-pollen and platan anti-pollen do not produce
the same quantity of antibodies. This suggests that both pol-
lens do not have the same antigenic power. Identical cases
have been described by Berg & Johansson (6).

The decreasing amount of specific IgE, after the first five
months of treatment is faster than that of total IgE. Here
the problem is to know wliether there has not been an effect
of specific blocking antibody that would competitively inhibit
the binding between IgE and allergen.

D I s c f s s I o .N
We have determined in this work the average of total IgE oi
an adult hay fever population not submitted to desensitization
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treatment and outside all pollen seasons. In seventy-four
subjects some have been submitted to specilic immunotherapy
treatment, and we studied the associated evolution of specific
and total IgE.

The average value found for subjects suffering from hay
fever is higher than the normal concentration of serum IgE
but the levels (195 U/ml and 1550 U/ml) are extremely
separated in subjects all presenting clinical symptoms of
allergy; there is no correlation between the intensity of mani-
festation and concentration of serum IgE. The IgE level must
consequently not be used to consider or reject an indication for
desensitization.

During the first year of specific desensitization in these
patients, we observed an increase in the concentration of spe-
cific and total IgE during the first five months. At the time
that coincides with the pollen season, the maxmium values are
reached. The values then decrease. After one year of treatment
the concentrations are still higher tiian the initial values. The
increase of IgE is due to a continuous stimulation induced by
the antigen; if the evolution profile is the same for all sub-
jects, the answer still varies according to the individual. This
reaginic variation during miniunotherapy treatment confirms
the works of Shcrmann which appeared before IgE had been
characterized, and agrees with those of Ishizaka et al. (13)
and Reisman et al. (25).

The mechanism which causes a decrease of specific IgE is
still not very well known. The apparent suppression could be
the result oi the diminution of immunocompetent cells (17)
capable of answering the antigenic stimulus. In the course of
treatment, blocking igG would block the antigen and prevent
It stimulating the immunocompetent cells. In fact, Ishizaka
has shown that the IgG antibody levels are constantly main-
tained during treatment and thus do not seem responsible of
the diminution of specific IgE. Allergen complexes, allei-gen-
IgE could induce a tolerance of the cells producing IgE (23).

In non desensitized subjects, the antigen causes an increase
of specific IgE due to a booster effect (5, 25). The immuno-
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therapy treatment will tavour the production oi circulating
antibodies: the blocking antihodies that belong essentially to
the IgG type (20). These IgG \vill combine with the allergen
in the fluid phase and therapy prevent formation of igE-
allergen complex fixed to the cell membranes.

To support this evidence, the most employed technique is
tlie release of histamine descrihed hy Lichtenstein et al. (18).
The immediate hypersensitivity reactions determine the re-
lease of vasoactive substances such as histamine (29) induced
hy the formation of a hridge between the IgE fixed on mast
cells or basophilic leukocytes and the allergen, lshi/.aka et al.
(12) have shown that all the released histamine comes from
those leukocytes. During .specific desensiti/.ation one can
evaluate the defined cell sensitivity as being tiie minimum
allergen concentration necessary to give a definite release of
hi.stamine {19). Ishixaka et al. (13) have shown that blocking
IgG increased during the first four months after the beginning
of the treatment; they will suppress the booster effect due to
antigen. The suppression of the synthesis lias been demon-
strated hy Malley et all. too (22) and Romagnani et al. (26).

Since those reactions introduce the same component: the
allergen molecule, it is necessary to use purified extracts with
a well-defined allergenic power. Until now, allergen stan-
dardization methods, because of the heterogeneity of the
allergenic components and of the reaction of the subjects to
those components has not yet been satisiactory. Foucard et al.
(8) tested three extracts by a modification ot the RAST
technique. They found that tlieir efficiency compared to given
allergic subjects varied from i to 1000.

S U M M A R Y

The lev-el and changes in total serum IgE in seventy-four non
desensitized subjects treated for pollinosis has been studied.
The average value found is equal to 635 U/ml. Among eight
of those subjects, we have followed for one year the produc-
tion of total serum IgE, and of reagins in response to specific



93

desensitization. During the first five immunotherapy months,
ihe level of specific and total IgE increases, then it gradually
diminishes. The final concentrations after ten months of
treatment are still higher than the initial value. The com-
parison between the production of specific IgE and total IgE
show that the reaginic variations are most important.

RESUME

Nous avons etudic le taux et la repartition des IgE seriques
totales de soixante quatorze sujets atteints de pollinose, non
desensibilises, en dehors de toute saison pollinique. La valeur
moyenne trouvee est egale a 635 U/ml, chez huit de ces sujets
nous avons suivi pendant un an revolution des IgE totales
seriques et des reagines en rcponse aux desensibilisations speci-
fiques. Pendant les cinq premiers mois de l'immunotherapie
les IgE specifiques et totales augmentent, puis diminuent
graduellement. Les concentrations finales apres dix mois de
traitement sont encore superieures aux valeurs initiates. La
comparaison entre les evolutions des IgE specifiques et des
IgE totales, montre que les variations des reagines sont les
plus lmportantes.
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