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IgE autoantibodies in atopic dermatitis -
occurrence of different antibodies against the
CH3 and the CH4 epitopes of IgE
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Levels of "free" anti-IgE autoantibodies and IgE/anti-lgE immune
complexes were measured in the sera of patients with atopic dermatitis
before and after treatment, psoriasis patients, and nonatopic controls. In
this measurement, we used two monoclonal antibodies with distinct //; viiro
functions (LE 27, BSW 17), directed against the epsilon CH3 and CH4
domains of the IgE Ec-fragment, in a novel immunobinding assay. In patients
with atopic dermatitis, elevated levels of "IVee" anti-IgE antibodies and
IgE anti-IgE immune complexes were detected in comparison to psoriasis
patients and controls. In addition, there was a positive correlation between
total IgE and the amount of IgE anti-IgE complexes detected b\ LE 27
(r-() .7; /'<().001) or BSW 11 {r=0.()4: F<0.001) in patienis with atopic
dermatitis. In contrast, an inverse correlation \\ as observed between total IgE
and "free" anti-IgE antibodies {r= -0.34: P<0.05) in atopic dermatitis.
However, serum levels of anti-IgE autoantibodies before and after therapy
in patients with atopic dermatitis did not difTer. and levels of anti-IgE
antibodies did not correlate with clinical severitx, as evaluated by an
established clinical scoring system. Our data clearly indicate that significantly
elevated amounts of anti-IgE antibodies could be obserx'ed in patients
with atopic derinatitis, which are directed against different epitopes on the
IgE molecule. It is tempting to speculate that these autoantibodies exert
different effects on IgE-receptor-bearing effector cells and may piay an
important role in IgE regulation.
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Although several studies of recent years have oflered
new insights into the immunologic basis of atopic
dermatitis (AD), the pathogenesis of the disease is
still not clearly understood. Interaction of allergen
with igE-receptor-beanng effector cells, such as
Langerhans' cells or mast cells, m concert with a
specific alteration of the cytokine profile of T cells
associated with an activation of eosinophils, is a
characteristic feature of the initiation of atopic in-
flammation (7, 23).

There is convincing evidence that autoantibodies
directed against IgE, first described in 1972. may
occur in a variety of inflammatory disorders (31).
Accordingly, elevated serum levels of anti-IgE anti-
bodies and the occurrence of IgE/anti-lgE immune
complexes have been measured in atopic disorders
(1, 3, 9, 11. 16. 17, 19, 21, 27) and the hyper-IgE
syndrome (20). It has been reported that these auto-

antibodies may interfere with immunoassay of serum
IgE since IgE might be hidden within IgE anti-IgE
immune complexes and, therefore, not be detectable
in vitro (22, 28). Moreover, it can be demonstrated
that anti-IgE antibodies are involved in the modu-
lation of a variety of immune functions. Accordingly,
it has been shown that anti-IgE autoantibodies
modify the binding of IgE to IgE>receptor-bearing
cells (24). It has also been shown that anti-IgE auto-
antibodies may induce mediator release from human
basophils, tissue mast cells, and bone-marrow cells
in vitro (3, 13). In contrast, anti-IgE antibodies failed
to trigger histamine release from blood basophils,
suggesting that different types of autoantibodies exist
and can either block or induce histamine release (6,
24). In addition, anti-IgE antibodies may have the
capacity to modulate IgE synthesis (26). Recently,
human anti-IgE antibodies have been isolated by

243



Czech et al.

repertoire cloning with phage display libraries (29).
However, the pathophysiologie role of natural anti-
IgE autoantibodies and their relation to disease ac-
tivity in atopic diseases have not been clearly eluci-
dated.

In the present study, for further evaluation of the
relevance of anti-IgE autoantibodies, serum levels of
"free" and complexed anti-IgE! autoantibodies were
determined, by means of monoclonal antibodies
against diflerent epitopes of the IgE molecule, in a
novel immunobinding assay in patients with AD
during therapy, and compared with those of patients
suflering from psoriasis, an inflammatory skin dis-
order of distinct pathogenesis, as well as with those
of normal nonatopic controls.

Material and methods
and contro/s

Nineteen patients with moderate to severe ,AD
(>25",, of body surface area involved) were exam-
ined twice in a follow-up studs before and after an
interval of treatment (2 weeks in 11 patients, 3 weeks
in eight patients). The diagnosis was established ac-
cording to the criteria of Hanifin & Rajka (4). In
addition, 15 patients with extensive plaque-type pso-
riasis with > 25",, body surface involvement and 13
healthy controls without any histor) or laboratory
findings of atopy were included in the study (Table 1).

Clinicdl s .system

Before and after successful treatment, the clinical
seventy of tlic disease in each patient was deter-
mined according to an established scoring s}stem
described by Czech ct a!. (2). Briefly, the totai score
consisted of ratings for 10 severit\ criteria and 10
topographic sites. The most se\ereiy aflccted area
w as chosen for e\ aluating each of the se\'erity cri-
teria (ei"\ theiiia, edema, \ csicles, crusts, excoriations,
papules, scales, iichenitication, pruritus, and loss of
sleep), which were scored from 0 (no lesion) to 6
(cxtrcmel) sexerc). The topographic items (feet,
knees, legs, hands, arms, face, scalp, buttocks, and
anterior and posterior aspects of the trunk) were
scored from 0 to 3, acct>rding to the extent of skin
lesions. Clinical assessment was performed indepen-

Tabie 1. Characterization of patients and control subjects

No. of Mean age Age range
Disease

Atopic dermatitis

Psoriasis

Controis

patients

19
15
13

9
9
7

Sex

M 10

M 6

M 6

F
F
F

!yr!

26
36
27

lyr!

18-41
21-54
19-40

Multidisk

18 P/1

3 P/12

OP 13

sxl

N
N
N

F, female: M male: P, positive: N negative.

dently by two different investigators without signif-
icant diflerences.

Therapeutic modalities

Various therapeutic regimens have been employed to
treat AD patients, including topical and systemic
glucocorticosteroid therapy, UVA/UVB irradiation,
and high-dose-UVAl phototherapy (12). Treatment
of patients in hospital lasted for intervals in a range
of 9-28 davs.

Collection of serum samples

A volume of 10 ml of peripheral blood was collected
by venipuncture in patients at the indicated time
points and once in healthy controls, and it was kept
at room temperature for 60 min, and then at 4''C for
an additional 30 min. Centrifugation was performed
at ^50 g for 10 min at 4 X \ and the serum was
aspirated and frozen at -70 X until testing (8).

Determination of total and .specific IgE

Total IgE was determined in the sera of patients and
control subjects with the CAP IgE FEIA (Kabi-
Pharmacia, Freiburg, Germany). The presence of
specific IgE was screened by CAP EEIA multidisk
sxl (Kabi-Pharmacia, Freiburg, Germany). The fol-
lowing allergens were coupled to multidisk sxl: timo-
thy, cultivated rye, common silver birch, mugwort,
cat, Cladosporium herharunh and Dermatophagoides
pteronyssinus. The results were expressed as negative
or positive. The result was "positive" if specific IgE
could be detected against at least one of the allergens
listed above.

Detection of IgG anti-IgE autoantihodie.s and IgE/
anii-lgE immune complexes in serum

Anti-IgE antibodies m "free" form, as well as in
immune complexes of IgE and anti-IgE, were mea-
sured by a novel dot immunobinding assa\, as pre-
viously described (28). Natural anti-IgE antibodies
capable of directly recognizing purified solid-phase
IgE were termed "free" anti-IgE antibodies. IgE
anti-IgE immune complexes were measured in human
serum b\ dotting the murine monoclonal antihuman
IgE antibodies BSW 17 or EE 27, respectively, onto
nitrocellulose as solid phase. These antibodies are
directed against different epitopes of the IgE Fc frag-
ment, but both are of the murine IgGl isotype. The
major difference between the biologic function of the
two antibodies is that EE 27 is a potent anaphylactic
antibody, while BSW 17 does not trigger histamine
or leukotriene release from human basophils (10,
15).
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Statistical evaluations

The differences in clinical severity scores, IgE., "free"
anti-IgE, and IgE/anti-IgE immune complexes be-
fore and after treatment in patients with AD were
evaluated with the Wilcoxon test. Differences in IgE.
"free" anti-lgE, and IgE/anti-lgE immune complexes
between patients and controls were analyzed by the
Mann-Whitney U-test. The correlation between
clinical scores and laboratory data was calculated by
Spearman's rank correlation and tested for statisti-
cal significance.

Results
Clinical severity score

Clinical examination of patients with AD before and
after therapy indicated that clinical improvement of
the skin symptoms was accompanied by a signifi-
cant decrease in clinical score points (Table 2).

Immunologic parameters

IgE, Patients with AD showed significantly higher
levels of serum IgE than controls. One patient
showed serum IgE levels within the normal range
(< 100 kU/1) with a negative sxl-test. There was no
significant difference before and after treatment. In
patients with chronic plaque-type psoriasis, signifi-
cantly elevated levels of serum IgE as compared with
controls could be measured. However, only three
patients showed elevated levels of serum IgE above
the normal range (>100 kU !) associated with a
positive sxl-test without clinical signs of atopic dis-
ease. Most of the 12 patients showed serum IgE
levels within the normal range (Table 2).

'Tree" anti-IgE, Significant!} elevated levels of "free"
anti-IgE autoantibodies could be detected in sera of
patients with AD as compared to controls (Eig. 1).
The patients with normal IgE serum levels also had
low levels of "free" anti-IgE in serum. In addition,
no difference in "free" anti-IsE autoantibodies in the

Tabie 2, Serum IgE levels in patients with atopic aermatitis (ADI before and after therapy,

patients vvith psoriasis vulgaris, anc nonatopic controls

100.0 --

IgE (kU/l)

Geometric mean

Median

Range

Atopic

Before

2821**

2760

22-31200

dermatitis

After

2310

20-24650

Psoriasis

56*

54

4-1887

Controls

24

18

5-95

[TJ "free" anti —IgE

"complexed" anti —IgE

'ZZA LE 27

ESS BSW 1 7

10.0 ::

C

UJ
cn

Atopic dermatitis Psoriasis Controls

Fig. 1. Detection of "fVee"" and "complexed" anti-lgl: autoanti-
bodies. "Complexed" anti-Igh was measured with different anti-
laH antibodies, as described in Material and methods.

sera of AD patients before and after treatment, de-
spite marked clinical improvement, could be detected
(Table 3). In patients with psoriasis, there was no
significant difference in serum levels of "free" anti-
IgE as compared to controls.

IgE I IgG anti-IgE immune complexes. In patients with
AD. significantly elevated amounts of IgE IgG anti-
lgE immune complexes detected by monoclonal anti-
body LE 27 and BSW 17 could be measured as
compared with controls. There was no difference in
levels of complexed IgÊ  anti-IgE autoantibodies
in patients with AD before and after treatment
(Table 3). Interestingly, IgE, anti-IgE immune com-
plexes could be measured in low amounts also in the

Table 3, Clinical severity score and anti-lgE autoantibodies in patients with AD before

and after therapy

* P<0.05 as compared with controls; * * P< 0.001 as compared with patients before

therapy.
INSi

Parameters

Clinicai severity score Ipoints!

Geometric mean

Median

Range

"Free" anti-igE ing^mlj

Geometric mean

Median

Range

"Complexed" anti-igE, LE 27 (ng ml)

Geometric mean

Median

Range

"Complexed" anti-lgE, BSW 17 (ng,/ml)

Geometric mean

Median

Range

Before

54

57

21-73

19

3

0-148

74

24

2-37S

18

2

0-166

AD patients

After

2 1 *

24

4-46

25 .Ns.

4

0-211

26

4-343

2

0-169

NSi
/ '<0.001 as compared with patients before therapy. ' "'There was no significant

There was no significant difference before and after therapy in patients with AD. difference before and after therapy in patients with AD.
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sera of controls (Fig. 1). In patients with psoriasis,
significantly elevated amounts of complexed anti-
IgL autoantibodies detected with monoclonal anti-
body LE 27 could be measured as compared with
controls. These immune complexes could be de-
tected in the sera of patients with elevated IgE serum
levels and a positive sxl-test. In contrast, there was
no difference in the amount of IgE/anti-IgE immune
complexes detected by antibody BSW 17 in the sera
of patients with psoriasis and of controls (Eig. 1).

Correlation hetween ant I-IgE autoantihodies and IgE
in serum. In the 66 assessments in the 34 patients
and 13 controls investigated, there was a significant
positive correlation between IgE and IgE anti-IgE
immune complexes detected with monoclonal anti-
body EE 27 ( r - ( ) .8 ! ; /'<().0001), as well as IgE
and IgE anti-IgE immune complexes detected with
monoclonal antibody CSW 17 ( r - 0.69; P<{).{)()i)\)
(Figs. 2 and 3). In addition, a significant correlation
could be observed between the level of immune com-
plexes detected by BSW 17 and EE 27 (r=0.76:
/^<().()()() 1) (data not shown). There was no corre-
lation between "free" anti-IgE autoantibodies and
serum IgE (data not shown). There was a significant
positive correlation between IgE and IgE anti-IgE
immune complexes detected with monoclonal anti-
bodies EE 27 (/-=0.7; P<0.001) and BSW 17
(r= 0.69; /̂  < 0.001) when the 3<S assessments in pa-
tients with AD before and after treatment were
evaluated separately. In addition, an inverse corre-
lation couid be found between "Iree"" anti-IgE auto-
antibodies and serum IgE (/•= -0,34; F < 0.05) (data
not shown).

Correlation hetween anti-IgE (unoantihoJies and elirii-
cid .severity in Al). There was no significant correla-
tion between "free" or complexed anti-IgE auto-
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hg. 2. Correlation between serum IgE and IgE anti-Igl: immune
complexes detected b\ monoclonal anti-IgE antibodv EE 27 in
patients with atopic dermatitis «>) . psoriasis (A) , and controls
(O) ; total assessments: /; = 6(i; r=() .81; /'<().(10(11.
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Fii!. 3. Correlation between serum IgE and IgE anti-IgE immune
complexes detected by monoclonal anti-IgE antibody EE 27 in
patients with atopic derntatitis «>). psoriasis (A), and controls
(Oj: total assessments: H = 66; r = 0.69; iP<().0001.

antibodies detected by the two different monoclonal
antibodies BSW 17 and EE 27 and the clinical score
(data not shown).

Discussion

The present study showed that anti-IgE autoanti-
bodies are elevated in the sera of patients with AD
and directed against different epitopes of the IgE
molecule. Moreover, these antibodies occur both as
"free" autoantibodies and in immune complexes w ith
IgE. However, autoantibodies against IgE did not
correlate with disease activity in AD.

In contrast to immunoglobulin E, w hich is elevated
in serum in most patients suffering from AD and
directed against environmental allergens, the rel-
evance of anti-IgE autoantibodies is still obscure
(18. 25). This stud> demonstrated that, besides IgE.
IgG anti-IgE' autoantibodies. either as "free" anti-
bodies or bound within IgE anti-IgE immune com-
plexes, also occur in significantly higher amounts in
the sera of patients with AD than in patients with
psoriasis or controls. Although the occurrence of
anti-IgE autoantibodies has been demonstrated pre-
viously in various pathologic conditions related to
atopy and in arthritis, and occasionally these auto-
antibodies occur naturally, our data are unique in
several aspects (1. 16. 17. 21. 31).

In contrast to AD patients, patients with psoria-
sis, an inflammatory skin disease of distinct patho-
genesis, did not show elevated levels of "free" anti-
IgE autoantibodies or anti-IgE-containing immune
complexes detected by antibody EE 27. There was
a significant elevation of immune complexes detected
by antibody BSW 17. However, elevation could be
observed only in patients with an elevated serum IgE
level associated with the presence of allergen-specific
IgE as a sign of atopic disposition. Therefore, pro-
duction of anti-IgE is more likely to depend on the
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presence of IgE and atopy than purely on the pres-
ence of acute or chronic inflammation.

This result is also of technical interest. Both the
murine antibodies EE 27 and BSW 17 are ofthe
IgGl isotype. By the sandwich assay for detecting
IgE in complexes, it is known that some ofthe sig-
nal can also be attributed to panspecific anti-IgG
antibodies that also react with murine monoclonal
antibodies. Thus, these data show that the observed
differences cannot be attributed to cross-reaction
with panspecific anti-IgG antibodies. Previously, we
have also reported that there was no correlation be-
tween IgE and anti-IgE antibodies in a group of
patients comprising normal and asthmatic children
with only slightly elevated IgE levels. Here it was of
interest that a positive correlation was found, espe-
cially in the donors with AD who showed elevated
serum IgE levels, but no correlation was found if the
psoriasis patients or controls were analyzed inde-
pendently (22).

However, the present study demonstrated, by an
established and elaborate clinical scoring system.
that anti-IgE autoantibodies did not correlate with
disease activity in AD. It is well known that corti-
costeroids, by exerting immunosuppressive effects,
may have the capacity to inhibit the synthesis of
immunoglobulins. However, the finding of un-
changed anti-IgE levels in the sera of patients de-
spite clinical improvement may be due to the short
duration of clinical observation (2-3 weeks) of the
patients and the well-known half-life of IgG anti-
bodies of about 3 weeks.

In contrast, recent reports have demonstrated that
measurement of eosinophil cationic protein is a suit-
able parameter for monitoring disease activity in AD
(2.5).

As shown by a novel immunobinding assay using
monoclonal antibodies against anti-IgE as catching
antibodies in the solid phase of the immunoassay,
the data provide clear evidence that major amounts
of naturally occurring antibodies against the IgE
molecule are bound as IgE IgG anti-IgE immune
complexes. Moreover, there was a significant posi-
tive correlation between serum IgE and IgG anti-
IgE immune complexes, indicating an affinity tor
anti-IgE autoantibodies in the formation of immune
complexes, an affinity which may cause interference
w ith diagnostic IgE determination, as previously de-
scribed (28). In contrast, there was no relevant cor-
relation between serum IgE and "free" anti-IgE auto-
antibodies. Different amounts of IgE IgG anti-IgE
immune complexes could be measured with the
monoclonal anti-IgE antibodies BSW 17 and EE 27.
which are directed against different epitopes of the
IgE molecule, namely, the epsilon CH3 and CH4
domains, respectively. Therefore, we suggest that
different anti-IgE autoantibodies exist and are di-

rected against the epsilon CH3 and CH4 domains.
The fact that the amount of immune complexes de-
tected by monoclonal antibody EE 27 is significantly
higher than the amount detected b\ BSW 17 shows
that naturally occurring antibodies in the serum of
patients with AD are maintly ofthe BSW 17 type
and are directed against the epsilon CH3 domain.
However, the present study cannot exclude the oc-
currence of IgE autoantibodies against epitopes be-
sides the CH3 or CH4 domain ofthe Igl: molecule.
Recenth. we have provided further support for the
method of detecting domain-specific anti-IgE auto-
antibodies. Accordingly, human anti-IgE autoanti-
bodies could be identified which had been mapped
by Western blotting against a series of recombinant
8-domain peptides. Antibodies specific for all i>
domains were detected (14).

The functional relevance of IgE autoantibodies
in vivo is still unclear. Anti-IgEl autoantibodies may
be of functional relevance since induction of a wheal-
and-ffare reaction in several urticarial syndromes
could be observed (3). Moreover, it has been shown
in an animal model that anti-idiotypic antibodies
specific for IgE idiotypes can induce mediator re-
lease from igE^-sensitized mast cells /// vivo (30).
Monoclonal antibodies used in the present study
were shown to have distinct functional properties.
Accordingly. EE 27 has been shown to trigger his-
tamine release from human leukocytes /// vitro,
whereas BSW 17 inhibits binding of IgE to the low-
affinity IgE receptor Fc,RlI and does not release
histamine (10, 15). Therefore, it is tempting to specu-
late that high levels of anti-IgE autoantibodies may
be relevant in the pathogenesis of IgE-mediated im-
mune reactions in AD.

In summary, the present data indicate that auto-
antibodies against different epitopes of IgE occur in
patients with AD: however, the occurrence of these
autoantibodies is not correlated with the disease ac-
livit\. Therefore, further studies are needed to clarify
the functional role of these antibodies in the patho-
genesis of AD.

References
1. C'ARIM i . FRATRAZZI ( , Detection ol IgCJ subclasses v.itli

Linti-lgl: acti\it\ in paiieiits with atopic diseases. Int Arcli
Alierg} Appl Immunol 1992: 98: 227-32.

2. C ZECH VV. K R I T M A N N .1. Sc'HOPf E. KAPP A. Serum eosi-
nophil cationic protein (E.C'P) is a sensitive measure for dis-
ease acU\it\ in atopic dermatitis. Br J t)ermat()l 1992: 126:
351-5.

3. CiRt BER BE. BAEZA ME. MARCHESE MJ. AGNEELO V.
KAPLAN AP. Prevalence and functional role of anti-IgE
autoantibodies in urticarial syndromes. J Invest Dermatoi
19XX: 9(J: 213-17.

4. EIANIFIN JM. RAJKA CJ. Diagnostic features of atopic der-
matitis. Acta Derm Venereol Suppl (Stockh) 1980: 92: 44-7.

5. JAKOB T . EIERRMANN K, RING J. Eosmophil cationic pro-
tein in atopic eczema. Arch Dermatol Res 1991: 283: 5-6.

247



Czech et al.

10.

13.

14.

15.

16.

17.

IS.

JOHANSSON SCiO. Anti-IgE antibodies in human serum. J
Allergy C'in Immunol 1986: 77: 555-7.
KAPP .A. The role of eosinophils in the pathogenesis of atopic
dermatitis - eosinophil granule proteins as markers of disease
activity. Allergy 1993: 48: 1-5.
KAPP A. CZECH W . KRIJTMANN J, SCHOPF E. Eosinophil
cationic protein (ECPj in sera of patients with atopic derma-
titis. J Am Acad Dermatol 1991: 24: 555-8.
KAPP A. KEMPER A. SCHOPF E. DEICHER H . Detection of
circulating immune complexes in patients with atopic derma-
titis and psoriasis. Acta Derm Venereol (Stockh) 1986: 66:
121-6.
KINGS MA. CONROY M C \ STADLER BM. MAGNt:ssoN
C CJM. SKVARIL F . DE WECK AL. Histamine release from
human leukocytes by anti-lgE antibodies: influence of mul-
tiple or single epitope recognition. Diagn Immuno! 1986: 4:
89-96.
KOIKE 1.TSUTSUMI A. NAWATA Y.TOMIOKA 11. YOSHIDA
S. Prevalence and role of IgCi anti-IgE autoantibody in allergic
disorders. Monogr Allergy 1989: 26: 165-75.
KRUTMANN J. CZECH W . DIEPGEN T . NIEDNER R . KAPP
A. ScHOPI' E. High-dose L'VAl therapy in the treatment of
patients with atopie dermatitis. J Am .Acad Dermatol 1992:
26: 225-30.
.MARONE CJ. C ASOLARO V. PAGANELLI R . Qt'iNTi I. IgCj
anti-lgl: from atopic dermatitis induces mediator release from
basophils and iiiast celis. J Invest Dermatol 1989: 93: 246-
52.
MIESCHER S. VOCUL M . STAMPFLI .MR. et al. Domain-
specific anti-lgl: antibodies interfere with IgE binding to
l-c,RII. Int Areh Allerg\ Appl Immunol 1994: 105: 75-82.
NAKAJIMA K. DE WECK A. STADLER BM. ElTeci of anti-
lgl: antibodies on Igh binding to CD23. Allergy 19X9: 44:
1S7-91.
NAWATA >'

\()SHII>A S.
dermatitis. .1
NAWATA \ ' .
autoantibodv

KOIKE
A l l t l - I g h

T. HOSOKAWA H . TOMIOKA H .
autt)antibody in patients with atopic
19S5: 135: 478-83.

KOIKE T . YAN.AGIS.AW.\ T . et al. Anii-lgl:
111 patients with bronchial asthma. Cim I:xp

lniniuuol 1984: 58: 348-56.
OGAWA M . BERGER PA. Me INT\ Rt OR. C LENDENNING
WT;. IsHi/AKA K. Igl-; in atopic dermatitis. Arch Dermatol
1971: 103: 575-.SO.
l*A(fANi:LLi R. QriNi I J. Palhokigical significance of circu-
lating igCi anti-lgl\ complexes. Monogr .Mlergy 19S9: 2():
184-97.

20. PAGANELLI R. QUINTI I. CARBONARI M . PONTESILLI O ,
D 'OFFIZI CJP, Ait;Ti F. IgG anti-lgE in circulating immune
complexes in the hyper-IgE syndrome. Clin Allergy 1986: 16:
513-21.

21. QUINTI L BROZEK C . W O O D N , GEHA RS. LEUNG DYM.
Circulating IgG antibodies to IgE in atopic syndromes. J
Allergy Clin Immunol 1986: 77: 586-94.

22. RiTTER C. BATTIG M . KRAEMER R . STADLER BM. IgE
hidden in immune complexes with anti-lgE autoantibodies in
children with asthma. J Allergy Clm Immunol 1991: 88: 793-
801.

23. SAGER N . FELDMANN A. SCHILLING G , KREITSCH P ,
NELiMANN C. House dust mite-specific T cells in the skin of
subjects with atopic dermatitis: frequency and lymphokine
profile in the allergen patch test. J .Allergy Clin Immunol 1992:
89: 801-10.

24. STADLER BM. GAUCHAT D , VASSELLA C , NAKAJIMA K ,
QIU G . CJAUCHAT JF. .Anti-isotype regulation: cytokines and
anti-lgE autoantibodies. In: SORG C. ed. Cytokines: cyto-
kines regulating the allergic response. Basel: Karger, 1989:
37-50.

25. STADLER BM. STAMPFLI MR. MIESCHER S. FURUKAWA
K. VoGEL M. Biological activities of anti-IgE antibodies. Int
Arch Allergy Appl Inimunol 1993: 102: 12"l-6.

26. ST.AMPFLI MR. MIESCHER S. AEBISCHER I. ZURCHER .AW.
STADLER BM. Inhibition of human IgE synthesis by anti-IgE
antibodies requires divalent recognition. EurJ Immunol 1994:
24: 2161-7.

27. STEVENS WJ. BRIDTS CTT. IgG-containing and IgE-
containing circulating immune ct)mplexes in patients with
asthma and rhinitis. J .-MlergN C1in Immunol 1984: 73: 276-
S4.

28. VASSELLA C C\ DE W ECK AL. STADLER BM. Natural anti-
IgL auto-antibodies interfere with diagnostic IgE determina-
tion. Clin Exp .-\llergy 1990: 20: 295-^303.

29. VoGEL M. MiHSCHER S. BiAGGt C. STADLER BM. Human
anti-IgL antibodies b> repertoire cioning. Lur J Immunol
1994: 24: 1200-7.

30. WHEELER A W \ DEARDS MJ. HICKMAN BE, SPACKMAN
VM. JOHANSSON SCJO. Reactivitx of mast-cell-bound IgE
idiotypes with anti-idiotypic antibod>: mediator release or
inhibition of antigen-induced mediator release? Int .Arch
AllergN Appl Immunol 1990: 9i: 192-7.

31. WILLIAMS R C \ GRIFFITHS R W \ EMMONS JD. FIELD R C \
Naturally occurring human antiglobulins with specificity fbr
eamma-L. .1 CHin Invest 1972: 51: 955-1003.

248




