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_ _ __ . Summary 

Summary y 

Cross-linkingg of IgE antibodies on the surface of mast cells induces an acute 
allergicc reaction. In some individuals exposed to allergen over a long time period, the 
allergicc disease becomes a chronic inflammation. In bronchial allergen provocation studies, 
thee acute reaction is followed by a late allergic reaction (LAR), which is used as a model 
forr the chronic allergic reaction. It is not known why some patients do and other patients do 
nott develop a LAR. However, a LAR is associated with bronchial hyperreactivity, which is 
inn turn related to bronchial inflammation. Since IgE-dependent histamine releasing factors 
(HRFs)) have been described to be present during the LAR, they were thought to play a role 
inn the LAR. HRF releases histamine from basophils only if a special type of IgE is present 
onn the surface. These HRF-reactive IgE antibodies are called IgE+. In this thesis the role of 
IgE++ in the induction of the LAR was studied using a chemokine-depleted culture 
supernatantt of stimulated human mononuclear cells as source of IgE-dependent HRF 
(HRFmn).. The hypothesis was that HRF is produced during the acute allergic reaction, and 
thatt basophils and other IgE+-containing cells are activated by this HRF causing a LAR. 

Beforee the hypothesis was tested, some technical issues had to be solved. As in 
previouss studies, the stripped basophil histamine release assay was used as tool to measure 
histamine-releasingg activity of HRF™,. In this assay human basophils are purified, stripped 
fromm their own IgE, and re-sensitized by incubation with IgE to be investigated. By 
stimulatingg basophils with IgE-dependent HRFnin preparations, IgE-reactivity was 
investigated.. In chapter 2, the bioassay was optimized, and the broader applicability of this 
bioassayy as a diagnostic test in allergy is discussed. The sensitivity as well as the maximal 
histaminee release was shown to be enhanced by interleukin-3 added simultaneously with 
thee stimuli to the cells. In general, the bioassay was less sensitive than the RAST. However, 
withh sera containing IgE antibodies against minor components the bioassay was shown to 
bee more sensitive. 

Moreoverr we studied the influence of IgE antibodies to components of the culture 
mediumm used for production of HRFnm. Because bovine serum albumin (BSA) is the main 
componentt of culture medium, IgE+ sera were tested in the BSA-RAST. We discovered that 
seraa positive in the stripped basophil assay for IgE to BSA were sometimes negative in the 
BSA-RAST.. In chapter 3, we demonstrate that soluble BSA, when present in the buffer 
conventionallyy used in the second reaction step in the RAST, eluted IgE antibodies bound 
inn the first reaction step in the BSA-RAST. 

Thee feature discriminating IgE+ from other IgE antibodies is not known. There are 
twoo hypotheses about IgE+: (i) IgE+ might be autoreactive IgE with HRF™ as the 
autoallergen.. (ii) IgE+ might be a structurally different IgE molecule, such as differently 
glycosylatedd IgE or an alternative splice variant. In this case HRF,™ might act on basophils 
ass a priming factor. 

InIn chapter 4 we tested the second hypothesis by investigating whether IgE+ is 
polymericc IgE. By size exclusion chromatography of IgE+ serum we showed that HRF,™ 
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reactss with monomeric and not (exclusively) with polymeric IgE. Thus, IgE+ reactivity to 
HRFmnn is, just like IgE reactivity to common allergens, conferred to basophils by monomeric 
IgE. . 

Inn chapters 7 and 8 we investigated the first hypothesis. If HRFmn is an 
autoallergen,, it was expected that IgE binding to the putative autoallergen would be 
detectablee by an immunoassay. We tried to detect autoallergens in HRFmn preparations 
partiallyy purified by size exclusion chromatography and BSA-depletion (chapter 7), and in 
extractss of human cells (chapter 8). In chapter 7 we described that the HRFmn preparation 
containss at least two active factors: (i) an "autoallergen-like factor" that only releases 
histaminee in an IgE-dependent manner if a particular serum is present and (ii) a priming 
factor,, which upregulates allergen-induced histamine release even of basophils that are not 
directlyy triggered by HRFni„ . However, no binding of IgE+ serum to the autoallergen-like 
factorr was detected in a RAST or a radio-immunoprecipitation assay. The concentration of 
thee autoallergen might be too low for detection in IgE-binding assays. By removal of IgE to 
grasss pollen from IgE+ serum, it was demonstrated that, in selected cases, HRFmn is cross-
reactivee with a grass pollen allergen. These results are compatible with the hypothesis that 
HRFmnn is an autoallergen. 

Thee second study concerning the "autoallergen" hypothesis was based on the 
resultss of the group from Vienna, which found autoreactive IgE antibodies to proteins in 
humann cell extracts on immunoblot in serum of atopic dermatitis patients. In chapter 8 it 
wass shown that 9 out of 52 sera from atopic patients showed IgE binding to blotted human 
proteinss present in cellular extracts. However, immunoblot-reactive IgE was not associated 
withh HRFIlin-reactive IgE. It is possible that HRFmn was not present in the cellular extracts, 
orr that the concentration was too low for detection. Thus, the immunoblotting technique 
withh cellular extracts is also not suitable to study IgE". Five plasma samples with 
immunoblot-reactivee IgE were studied in more detail. It was demonstrated that cell extracts 
thatt bound IgE on immunoblot did not induce histamine release in appropriately sensitized 
basophils.. By size exclusion chromatography of cellular extracts it was shown that this 
discrepancyy might be caused by the fact that the proteins are in complex with other 
macromolecules. . 

Basedd on the results described above, the main study concerning the role of IgE in 
allergicc reactions was analyzed using the stripped basophil assay (chapter 5). It was shown 
thatt serum of 42% of atopic non-asthmatic subjects (n=33) and serum of 45% of patients 
withh mild asthma (n=49) contained IgE-reactivity to HRFinn, while such reactivity was not 
detectablee in serum of 15 non-atopic subjects. IgE-reactivity to HRFnm was not closely 
correlatedd to reactivity to recombinant HRF (rHRF) p23. Thus, HRFmn is presumably not 
thee same factor as rHRF p23. The hypothesis that IgE+ induced a late allergic reaction was 
testedd in a well-defined group of patients participating in a bronchial allergen provocation 
study.. Unexpectedly, HRFmn-reactive IgE was not required for a late allergic reaction. In 
thee mild asthma group even a negative association was found between HRFmn-reactive IgE 
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andd a late allergic reaction. These results suggested that IgE-reactivity against HRFmn might 
bee a protective factor in allergy. To test this possibility an additional group (n=27) of severe 
asthmaa patients was tested (chapter 6). Since the serum of the large majority (81%) of these 
patientss contained HRF^-reactive IgE, a protective role for IgE-reactivity to HRFmn is very 
unlikelyy and it rather seemed to be a risk factor for severe asthma. Moreover, in another 
chronicc atopic disease, atopic dermatitis, HRFmn-reactive IgE is also common: in 77% the 
serumm was positive for IgE-reactivity to HRFmn (n=13). The unexpected negative 
associationn between IgE+ and a LAR (chapter 5) might indicate that these two 
characteristicss (IgE+ and the tendency to give a LAR upon allergen contact) are 
independentt risk factors for severe asthma. Patients with both factors present would then be 
moree likely to be severe asthma patients. For this reason they may have been excluded from 
participationn in the allergen provocation study. 

Takenn all results together we came to the following hypothesis: HRFmn is an 
autoallergenn that is released during the late allergic reaction. If IgE antibodies with (cross)-
reactivityy to HRFmn are also present, the subsequent IgE-mediated reaction to the HRFI1W 

prolongss and aggravates the allergic inflammatory reaction. It is possible that IgE+ is 
inducedd by endogenous allergens released during a chronic allergic reaction, or, 
alternatively,, that IgE+ is induced by an exogenous allergen. Since IgE+ is (at least is some 
cases)) cross-reactive with a grass pollen allergen, the latter hypothesis seems most likely. 
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