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Aim of this thesis

Do endogenous [gh-binding factors exist that are capable of tiggering mast cells and /
or basophils in the late phuse and the ¢hronfe-allergle renction ?

I

These topics will be discussed separately in the following paragraphs. The sequences of
ovents in the allergic reaction to an allergen will be described, including the acute,
the late and the chronic-allergic reaction. Subsequently, the role of gl In the allergle
fon will be outlined as well as the role of the cells that have  high affinity receptor
Igki; the mast cells and the basophilic leucocytes. Next, stimuli that might netivite
mast cell and the basophil in the allergic reaction are discussed: IpH-independent
ult (interleukins and chemokines) and Igli-dependent stimuli (autoanti-Igh, CH24,
IBeting and autoallergens). Another group of stimuli that activate basophils in un
gl independent and IgE-dependent way and play a role in the allergic reaction nre
{ led "histamine-releasing factors" (HRFs). HRFs are defined in this thesis as a
wwterogeneous group of proteins produced by several human cells, that cause histamine
wlense from human basophils. Both the cells that produce HREs (such as lymphocytes
monocytes) and the cells that are activated by HRFs (basophils particularly) ure
0t in the late-phase reaction of an allergic inflammation and in chronic- “illergie

flmmation. This suggests that HRE might be involved in the late-phase response und
' }ﬂhl‘onic <allergic inflammation,

\llergic reaction: acute, late and chronic response

...'-.-i A an allergen enters the body of patients with allergic asthma, allergic rhinitiy o
Ilb eczema, the allergen can crosslink the IgE present on the surface of must cells,
Se mast cells degranulate and release their proinflammatory products: preformed
_utoru. newly synthesized mediators and cytokines. In the target organs (lung, nose
the skin) these mediators cause the allergic symptoms of the acute fesponse
I the airways of the lung in patients with asthma: bronchoconstriction, mugosul
dema Iund hyper-secretion), oceurring within 510 min after contuct with (he




e

Subsequently, some individuals develop o reerudescence of symptoms within 311 he
after allergen chatlonge " This late response i chameterized by oedema and erythema
i the skin ¥ and by increased resistance 1o airflow in the upper and lower nirways 8

The pathogenesis of thix late response Is unknown, The following faetors in the acute
llergic response might contribute to thix lute response: [l the mast cell and ity
medintors and eytokines, Ik involvement was demonstrated not only for the immediate
ronetion but also for the lte-phase renction in the skin 5 and the lower airways ', In this
thesls we questioned what endogenous 1gE-binding factors might play o role in
(riggering the cells that have a high affinity receptor for Igk (mast cells and / or
Bsopliils) in the late phase and the chronie-allergic reaction.

Microscopic evaluation of the late response in the skin, nose and lungs shows cellular
infilteates that resemble chronic-allergic inflammation: eosinophils, neutrophils,
monocytes and lymphoeytes 813 Also basophils are present in the late reaction: in the

14-20 8 21 und in the nose #2244,

bronehifoles of the airways of the lung , in the skin
These inflammatory cells are attracted into the affected site by the mediators and
eylokines released by the mast cell 2,25, Inflammatory changes are seen even in the
mildest forms of allergic diseases. At the site of inflammation the inflammatory cells are
I tuen activated or primed. This process causes the late response and is responsible for
the maintance of the process of chronic-allergic inflammation in the target organs,
Topical steroids inhibit the late allergic reaction and the influx of inflammutory
welly #2027 that are due to active inflammation 28 The chronie-allergic inflammatory
tesponse together with the structural changes due to the chronic inflammation in the
lrget organs are probably responsible for the hyperreactivity in the target organs
(huch us an inereased bronehial histamine sensitivity in asthma :9--32)_ Allergic patients
ure usually exposed over a long period of time to very low concentrations of allergens,
This changes allergic diseases as asthma, rhinitis and eczema into diseases of
chronie-allergic inflammation,

In the chronic-allergic inflammation IgE is bound to the cells with a high affinity
receptor for Tgh: mast cells and basophils, In the immediate allergic reaction the mast
gell 18 the predominant source of mediators of inflammation (such as histamine and
prostaglandin Dz); the pattern of mediator release in the late phase more resembles the
response of the basophil (histamine, but no prostaglandin D7) 15, 3336 These data
suggest an important role in the late-phase reaction and the chronic-allergic
inflammation for the basophils besides the mast cell. But the stimulus for their

Igk-dependent activation in the late phase of the allergic reaction is unknown.

ilﬂ. M 5 _

Tntroduetior

_ltlmull that might activate basophils in the late-phase
reaction

Binophils and mast cells have Tgk on thelr surfuce bound to high affinity IgF-recoptom
_ﬂll! ulter crosslinking can activate these cell types, Moreover, these cells huve other
.mlplorn by which they interact with Iglindependent stimuli, Basophils nnd mast celly
AMiFter I their response to different stimuli; basophils ate considered more excitable cells
"’;ﬂiln mast cells, Different mast cell types have been described, each with u different

Y M ' . i i
AeNponse pattern 7, As in the work presented in this thesis responses of basophils are
'ﬂhlﬁl‘ihod. the responses on mast cell will not be discussed.

'mnlndupendent stimuli: interleuking and chemokines

:gylﬁklnnn are produced by inflammatory cells present in the chronic-allergic renction.
A vitro some eytokines induce histamine release from human basophils: TL-1 " apd
A0 990 e (ime course of histamine release is slower compared to anti-Igl and
- Biossdesentization with anti-Ig is not possible, Moreover, the relevance of these results
I debutable. These phenomena need high concentrations of cytokines, high
_lwnmnlrulinns of Ca?* or the presence of D0 (a microtubuli-stabilizing agent) *!,
Muore relevant is the priming of basophils by cytokines to respond to other stimuli 9%
Chemokines are structurally related cytokines with o molecular weight of
Approximately 8 kDa, There are two subgroups of chemokines both containing four
vhnserved eysteine residues **, The o chemokines have g single amino acid between one

Ll'tll‘ of the cysteines (CXC) and are encoded on chromosome 4, in contrast 1o the
p proup (CC) that are encoded on chromosome 17, All the chemokines bind to heparin,
Mlthough their relative affinities vary, Chemokines are produced also by the
hﬂ!ll'rlﬂmlury cells present in the chronic-allergic reaction. They possess chemotuctic
HOtvIties that atract inflammatory cells to the tissue and subsequently activate these
woll ™,

Severul chemokines are known to induce rapid degranulation of busophils,
piticularly RANTES, MCP-| and MCP-3 541 MCP-1 and MCP-3 have comparable
Ilmnh1c~mleuuing potency to which all donors respond, RANTES is less potent in
Andueing histamine release and not all basophil donors respond to RANTES, 118
fl_flnz tees or inhibits histamine release ut different concentrations 1% 2,
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Igli-dopendent stimuli

[gh-dependent stimull require the presence of Tght on the surface of the bisophil, Thelr
Hkely mode of aetion s therefore: (o bind to the cell-bound Tk, indueing cell netivation
by erosslinking the TgH-receptors, Several endogenous IgE-binding fuetors have been
deseribed (hat might potentially be involved in Igli-dependent histamine-releasing
uetivity, Factors that bind to human Igk can be divided in pondiseriminating and
diseriminating IgE-binding factors depending on the extend of recognition of different
Iglt molecules: discriminating Igl-binding factors react selectively with some
sbpopulation of 1gk,

Nondiseriminating Igli-binding factors

Altoantt-gl

IgG anti<IgE antibodies haye been found using different testsystems, like RIAs and
immunoblotting G271, Allergic patients have [gG anti-IgE that migt be capable of
erosslinking the surface IgE and inducing histamine release. When noncrosslinking
autonnti-1gk antibodies are bound to cell-bound TgE, this complex might subsequent be
eronslinked by addition of another stimulus, for example autoanti-IgG 72 1t iy unlikely
that 1gC autoanti-Igk or autoanti-IgG antibodies are responsible for histamine-releasing
netivity (HRA) in culture supernatants (see below, because the molecular weight of HRA
% teported o be < 45 kDa), Untill now we have not been able to detect convincingly 1gG
antl-1gl using the test systems described in the literature. An often used system is based
o murine anti-human Igk catching IgE antibodies; one of the main difficulties in our
fands I8, that many sera contained IgG anti-mouse activity Taiid% (unpublished results).

Soluble CD23 (sCD23)

Soluble CD23 (sCD23) might activate basophils and is produced by the cells present in
the ehranic-allergic reaction: e.g. lymphocytes and monocytes 75 Soluble CD23 consists
of clenvage fragments (37 kDa, 33 kDa, 25-27 kDa and 12 kDa) of the low afflinity
peceptors for g (CD23) and generated by autoproteolysis. The 37 kDu, 33 kDa and
25.27 kDa fragments of sCD23 are TgE-binding proteins. sCD23 has been described 1o
play  role in the regulation of the IpE-synthesis 5 However, sCD23 did not have

histumine-releasing activity 1,

Diseriminating Igli-binding factors
To differentinte allergic from nonallergic individuals an [g-binding factor relevant in

(e chronic-allergic reaction hus to diseriminate between some subpopulations of 11,

Introductio

Lecting such ay human ¢ binding protein (eBP)
The tnvolvement of Tgt-dependent basophil activation might ulvo be due to binding by o
levtin-like molecule of differentially glycosylated Igliy due o post-translation
. modifieation. The human Igk molecule is coded for by one gene 7, but [soforms have
'h”"‘ described bused on differential splicing, Igk is heavily glycosylated, o g, with
Nelinked oligosaceharides, Differential glycosylation of myeloma Igk is reported: one
@yllutnu protein (ND) contains 30 % more carbohydrates than another
m myeloma (PS) ", HRFy (see below), culture supernatants of cells present in the
e tgle inflammation, were unable (o induce IgE-mediated histamine release {n
inophils with these different Igk myelomas 7?,
¥ A (- galactoside-specific leetin with S-type carbohydrate-recognition capueity that
Binds human Igk is eBP (also named L-34, RL-29/HL-29, Mac-2) *¥2, This protein of
.“.' KDa {8 present in many tissues. Both eBP and CD23, the low affinity receptor for Iyl
i " i i lectin domain and bind IgE. In contrast to €BP the binding of CD23 (o Ik is not
o thohydrate dependent. eBP distinguishes between different glycoforms of Ighi,
Huwever, addition of eBP to basophils did not induce histamine release **,

_ Hergeny
AN explanation for IgE-dependent activation in the chronic-allergic reaction might be
an wwtonllergen is released by the inflammatory cells that can activate the basophily
il st cells,
~ One candidate autoallergen might be the allergen involved in human dander skin
oot ity. Storm Van Leeuwen et al. ™ were the first to report positive immediate Lype

I tenctions (o human dander in atopic dermatitis patients. Atopic dermatitis patienty
'-.-T!lcluri to extracts from their own dander ¥, Berrens and Guickers demonstrated
lnding in o RAST to human dander 5, Probably much of this reactivity is due to
s and yeusts, such ns Pityrosporum orbiculare 87+ 98 (unpublished resul(s),

Al iutonllergen that has been deseribed to bind human [gh and to induce histamine
"' e in basophils, is human profilin, Profilin is o protein found in all eukaryotic oells,
. ___l'ln in pollen from grasses, trees and weeds was found (o be a major crossrenctive
-".:" t;',':ﬂ;‘f largely responsible also for crossallergenicity between pollen und vegetuble

- L Crossreactivity was shown for human Igh antibodies between profilin from
ol pollen and profilin from human platelets . Both human and birch profilin were
(o release histamine from basophils *'. No information is avallable on release of
il In vivo, In this thesis (in chapter 6) is shown that human profilin is not an
dopendent HRF (see below) for basophils,
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Histamine-releasing factors

Dyorak et al, 7* teported about "cutaneous basophil hypersensitivity” in guinea pigs and
speculated that antigen stimulation could induce lymphocytes to synthesize und release
(uctors to attract basophils and trigger mediator release. Thueson et al, 93, 9 were the
first to report such a factor in the supernatant of cultured human mononuclear cells that
caused histamine release from human basophils. Initially, this factor was called
histamine-releasing activity (HRA) and subsequently termed histamine-releasing factor
(HRF). These initial studies 93, 94 pave been confirmed by other investigators 9559,
The mechanism of histamine release has been reported to be IgE-dependent 100, 101 o
lgli-independent 94 yariability between individuals has been described for the
production of HRF and for the response to HRF.

In the allergic reaction, discrepancies exist between the level of allergen specific IgE
and the severity of clinical symptoms of allergic individuals such as the late-phase
reaction (6 to 11 hours after allergen exposure) and the chronic-allergic response W2,
Lichtenstein et al. 102 gpeculated that IgE-dependent histamine-releasing factor (HRF)
might be involved. These differences might be explained by variability in production of
HRE and / or reactivity to HRF. This thesis will be focused on the response to HRF and
on differences between individuals in their response to HRF.

HRFs cause non-cytotoxic, calcium and temperature-dependent mediator release in
vitro from human basophils 102 Both histamine and leukotriene D are released from
basophils stimulated with HRe 1%,

Also lung mast cells 95, 105 413 mast cells from synovial tissue 106 gegranulate on
exposure to HRF. However, IgE-dependency is unknown. The sensitivity of mast cells
for HRF is lower than that of basophils 36, 93-95. 107 1 ung mast cells usually respond
poorly to known stimuli compared to cutaneous and mucosal mast cells of the
gastrointestinal tract 2,

In animals the IgE-independent HREs: MIP-1a,, MCP-1. MCP-2 and MCP-3 induce
mast cell degranulation and monocyte infiltration on intradermal injection toe-110,

The degranulation by MCP-1 was only modestly compared to MIP-10.
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Introwdction

Criterin for Igk-dependency of histumine relonse "

The Igli-dependency of
4 wy ol the setivity of wome HREF
o RES haw been demonstrated in several
1) The kineties of gk i
. neties of Lﬁf.h-t[l.‘pemll:l'll HRF-indueed histamine relense resemble those of
,“‘- A | 44 1 ‘ .
PHM:ITLI 1lulml stimuli ™ in that they are slower than MCP-1 and FMLP, but fuster than
iy (figure 1), The maximal histamine release response has been renched fof
FMLEP after | mi { i-Igl ' l A af o
e ” AI minute, for anti-Igh after 15 minutes and for PMA alter 60 minutos
are 1), A measure of Igk-medi i .
§ 3 lated release is the increase | i
ase is 1 ase in the his )
between | and 60 minutes (chapter 3). e
2) After crossdesensitizati asophi i
! rossdesensitization basophils by incubating them at 37 °C' with optimal
meentrations of @ histamine-r i i-1gh :
s -releasing anti-IgE antibody i
E ¢ in the absence of cale
. L y sence of enlelum,
lhh:.aquu.nl release with TgE-dependent HRF in the presence of ¢
7 sence of caleium wan
) Inhibiti "the TgE-depende
B Ilm.n of the TgE-dependent HRF release by wortmannin (chapter 2), o potent
nhibitor of 1gE-mediated release L by inhibiting P13 kinase H& N3 !
4) Removal of rom the i L | |
) oval of IgE from the basophil surface with lactic-acid buffer decrensed
fesponse to IgE-dependent HRF 79, 14 i oy
: : . . This procedure leads to removal of 8090 % ol
e [gh from the surface of the cells.
5) Passive sensitizati [ lactic-aci
4 ) . ¢ sensitization of lactic-acid treated cells with IgE* serum renders these colly
NnOnsive - E e . ! : ; . ‘
.| 1sive Lo IgE-dependent HRF in contrast to IgE~ serum (
Lplt heterogeneity) (e . | o
Preincubati " lactic-aci
R Luhlll{}lll of lactic-acid treated cells with IgE~ serum inhibits the ability of
] _;\I::Lnn (o bind to the basophil and to interact with IgE-dependent HRE ™
ATt ilie srived | i ' :
; y purified IgE derived from an IgE* individual sensitizes lactic-ucid treunted
wells for the release induced by IgE-dependent HRE 77 |

Ikl heterogencity; definition of Igk+/Igk~
Mhe lgl-dependent HRE interacts wi :
mm”ﬂ ILI] endent HRF interacts with [gh of some but not all donors indicating n
‘Honal hete a1 o o) T : : oy
rogeneity of 1gE. IgE®* is IgE which after sensitization ol laeticoneld

trenled basophils renders i
! § ders them responsive | * '
! B L8] I e el | 11
- » [ IRF; the remaining IgE molecules are
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release. Purified basophils were incubated at 37 °C
FMLP (I uM, closed squares) or anti-Igls
diluting

Figure 1. Time course of histamine
With PMA (100 ngéml, closed diamonds),
(100 ng/ml, open squares). After incubation, histamine release was stopped by
the cells in ice-cold 0.9 % NaCl. Printed in slightly modified form with permission from

dr. B, Knol et al. 1991 Eur. J. Immunol. 21: 881-885.

Characterization
Most of the activit
were prepared by activ
(SK/SD, a recall-antigen, reflecting the anti-streptococcal immune response)
After fractionation on a QMA anion exchange column with a salt gradient, HRF activity
wias recovered in three different (ractions: the effluent, at 0.5 M NaCl and a peak
preceding the 1.0 M NaCl wash. These three different peaks were subjected o SDS gel
electrophoresis and revealed heterogeneous areas of HRF activity with predominant
petivity in three molecular mass ranges: 11-12 kDa, 15-17 KDa and 41 kDu.
The first peak contained CTAP-1II/NAP-2. The second peak contained:
118, MCAF/MCP-1 and CTAP-TII/NAP-2, The third peak contained: RANTES,

MIP-1ow and 5. The presence of MCP-2 or MCP-3 was not tested, Peak | and 3 woere
and nonatopic individualy, whereas peak 2 wis

y of the IgE-independent HRA has been characterized. Supernatants

ation of mononuclear cells with streptokinase/streptodornase
115, 116

aetive on basophils from both atopic

lnl I,!mivl on el from atople donors, 18 has the size and speeificity of

il inhibitory faetor (HRTE) thiat has been deseribed 7 | whipid
E:__. the Iuﬂ-flmpondent HRES has been churacterized by
4 i ;'“ Supernntant from the U937 eell line (4 monocyte-macrophage-1{ke
_ f_ .umtlunntnd by chromatography on Sephadex G75, MONO Q and
oy i, Four bands were obtained: 0 60 kDa (later found to be albumi
l Al i N-terminally blocked and a doublet ut 23 kDa, The o tlar ] “1;
. L wan nieleoling o nucleophosphoprotein involved in the xynll;nlu l'md
J hosomes, An antibody to nucleolin did not inhibit Igk-dependent l-l::k
. | {0 the doublet was p2 1, which function is unknown, The CcONA of 2I'
.,_‘__.""-.- POEX-2T" plasmid and induced with IPTG (o produce rnr |
Aluthionine-S-transferase, The histamine release induced by this pml:: v
pendent on Igk* on the surface of the basophil, The rccmuhi.n ant m:l:l::
Iy At high concentrations (10-100 pg/ml); this concentration is in orders ni‘
het thin expected for natural Igk-dependent HRE, No informatio

W etvites of the recombinant material is availablo, s -
Igf'lmrlauklnn In HIRA was investigated by inhibition of the activity wi

; .I "Wlﬁlnnnli::n of antiIL 1, anti-IL3, ant-TNFet, anti-GM-CSF and n:’lijlt.:
or portion of the HR activity ™, This might indicate that these eytoki
prim g effect, and that the detectable HRF activity reflects the nel :’c ln“'
Al the varous eytokines present in the culture supernatant, -

¥

"I.I.‘ I HRFx have been obtained in vitro from a variety of cell soure

';" . e endatheliom cells, B and T lymphoeytes ''?, mixed umnnruwlﬁ ."uel:
iy thorole duct lymphocytes 120 embryonic cells 12!, Munnnuclm:r*“l‘l
" fdependent HRE either spontancously or upon stimulation with mito L: l
i - li il ?llurnenu o4, 132, 123, IgE-independent HRF appeared i: Ll::r.l!
. l-;r ::: luur‘tlmuru fil'l'::]r :2: start of the cell culture and its procueton
B l. en at 48 hours ™1 In body flutds TgE-independent HRES huve
L gk independent HREFs huve been recovered from blister fuid obtalned
puthie urtieatin ', MCP-1 and 1L-8 were detected in nisul Ilnvuee
wnd MIP 1o were measured in bronehoalveolar lavage (uid ( le.J
ik tissue of axthmatic patients MCP-1 expression was reported |4

HRES have been obtalned i vitro from o vitlety of coll uouwlu
mnerophages 'O 1% 108 ptony 129 mononuelear cells ',
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102, 130 4nd

T wells 114 3 celln

RPMI #8060 B cell line
nasil lavages 131 Jate-phase blister fluids 132 4nd bronehial alveolar lavages

All these [luids contain both [g-dependent and Igk-independent HRF,

L4, 1937 monoeyte/macrophage ke vell line

02, 1 pody flulds the Tgh-dependent HRE hus been found in
114, 133

Clinleal relevance
Assoctation between the responsiveness (o
Mol HRE-preparations were ill-defined mixtures of Ig

HRE etivity.
Some investigators
Rozniecki ' reported th

wheal and flare reaction in asthmatic patie
1. 135 ghowed that 9 out of 12 patients with extrinsic asthima

to intradermal administration of autologous
trols individuals, the 5 patients with

HRF and disease status
E-dependent and 1gE- independent

have shown that HRFs are also active in vivo: Alam and

at lymphocyte supernatant induced bronchoconstriction and a

nts which was not due to histamine in

(e supernatants. Weiss et a
B immediate wheal and flare reactions
platelet-derived HRE, while non of the 5 healthy con
{nteinsie asthma or the 5 patients with allergic rhinitis responded.

e busophils of allergic donors, especially donors with asthma, released a higher
¢ of cellular histamine in response to HRF

from nonallergic individuals
s with asthma was poorly associated with the severity of

derived from mononuclear

pereentag
114, 136 The response Of

Jupernatants than basophils

pusophils from allergic patient

disease 134

In the clinical studies reported in the following para
part of the HRF activity was demonstrated.

HRF obtained from nasal and bronchial lavage and lung macrophages did activate
selectively the cells of atopic donors and not from nonatopic donors 100, 102, 114,137,

In 55 patients with ragweed hayfever, a significant correlation between the intensity
of the symptoms in the late-phase reaction and the basophil histamine release (0
IgE-dependent HRF was found 138 A decrease in responsiveness was scei after the

ragweed season 133

Basophils from allergic asthmatics

nonallergic asthmatics did not.
etacholine sensitivity and asthma

graphs IgB-dependency of at least

responded to a platelet-derived HRF, whereas

basophils from In the allergic asthmatics,

the responsiveness (0 HRE was associated with m

Symptoms o

.'. ' ::uﬂt;; production of HRE and disease status,
ke synthesin by dolayed hypersensitivity antigens was correluted
o zl;low reponse of the cell donor to these antigens ", 90
B s l:mlo:ta with mild 1o severe asthma, They eultured pnrlphmi
olln 1 und correluted the spontaneaus
e production of HRE by thess
:;;l:l:l state of bronehial hyperreactivity as assessed by lihnlul
- - an observed for subjects with extrinsic and inteingic asthma !
_.mn On Wi nmgd between the magnitude of the spontaneous HRF:
nonuelear cells and the sensitivity of the patient to bronehinl

ol
mf‘ :-IRFlrnIcnsud by mononuclear celly from pollen sensitive putients ix
100 .
" k. I.::': e uulturclcizwith allergen (pollen extract), especially during
E nn. :nu el al, investigated a group of grass-pollen allergic
el tll.'ar l;wmru of preseasonal immunotherapy. These investigaton
.."']l. _M:Id l::n ::lwacn the change in spontancous HRF production by
I vel chinnge In PCyo for histamine )
el e upon allergen provocation,
ul 118 3 .
were detected in nasal lavage fluids of rhinits patient
{11 the pollen season 26, Hj ' e
e . Higher levels of MCP-1, RANTES and M1 ]
T:: I « Muids from asthmatics compared to a healthy control grou 137
HI n!‘lIL-B was higher in the healthy control group "7, In hru:u.hini
He patients MCP- 1 expressi i T :
B pression as determined by immunohistochemicnl

deul studies reported in the followi
. wing paragraphs gk - ]

ke graphs Igk-dependency of part of
B el al 144
] :l].h ll'upnrte:l that mononuclear cells of food allergic children with
-:I: (ure spontancously secrete an IgH-dependent HRE. After o diel
alod the offending food allergen for a | I
' e i long time the spontaneous production of
'I.,' Iunm:ll' P21 wan investigated in the mononuclear cells derived from
ﬁ - ¢ donors. Although eells from atopic donors seereted higher levely
el | netlvity, both groups had comparable expression of p21
o ™ p2l mRNA in



Summary of the clinical relevance of HRE in allergic discases —T
the parameters of lgE-(in)dependﬁnt HRE prE:&uaﬂen and
might be good clinical parameters of

:ilhf::mn.untiﬂnx In mononuclear supematants was anlyzed after 'dophfw-
| In ul_mpm :Tlu‘:nﬂ Tnd] b’Yl investigating the time course of (he 'hi"lmi-nc-—mp@ "
4 . el cal relevance of the IgE-dependent HR _ . !
supernatants of mononuclear cells was evaluated. pendent HRE in chemokine deploted

In chapter § we reinvest i

s gated IgE-bindin

B corucien: | @ to human profilin and ity relevance ux an
1

Measurement of
IgE-dependent HRE response,

1) the efficacy of immunotherapy
In patients treated with immunotherapy a good correlation was reported between the

change in spontaneous HRE production by mononuclear cells and the change in PCaq for

histamine upon allergen provocation 123, 142,

2) the efficacy of diet in individuals with food allergy
In children with food allergy the spontancous secretion ©
that eliminated the offending food allergen

f JgE-dependent HRF by
m’ononucleér cells decreased after a diet 144

3) the efficacy of medication: corticosteroid treatment
Topical corticosteroids prevent the development of the late-phase reaction
Prolonged treatment with topical corticosteroids has been shown fo inhibit mediator
release in nasal allergic responses 146 The underlying mechanism is probably the
{nhibition of the influx of inflammatory cells 10 the nasal mucosa 23 1p patients with
allergic thinitis that were treated with topical steroids a low, but significant correlation
was found between the net changes in symptom scores and the net diffe

activity, in contrast to the placebo group W

4) disease severity.
RF production and IgE-dependent HRF response are associated

IgE—(in)dependant H
with disease severity (see before). In asthma the JgE-independent HRE production is

with the bronchial histamine sensitivity 141 4nd TgE-dependent HRF response

with bronchial metacholine sensitivity and asthma symploms 140 1 eczema
;tability ' and in

TgE-dependent HRF production is associated with increased hyperirt
allergic rhinitis 1gE-dependent HRF response 18 associated with allergic symptoms L3R

146

rences in HRF

associated

scope of this thesis

In this thesis we questioned whether endogenous IgE-binding factors exist that might

play arole in the allergic reaction.

To investigate d possible role for 1
mononuclear supernatants derived
their TgE-independent and 1gE-dependent histamine-releasing activity (chapter 2).
As o measure for [gE-independent HRA the quantitative differences in MCP-1 content

.l_ll_n_u_l__ c-'_u 'u n ALl 1 e pres " c3 OE

gE-dependent HRA in supernatants of

mononuclear cells, from single donors were tested for

(10}

Were Imensul

with human FeeRlIow are deseribed in chapter 6. |

References

Wisserman S1. Mediators of i
: s of immediate h sensitivi i
72, 101-115. ypersensitivity. J Allergy Clin Immunol 1983}

Moolj:N ' i
{fNoord H, Orie NGM, de Vries K. Immediate and late bronchial obutruetive

1 ' Bl 1nti £
~ia i i K10 lr.lhalauon of house dust mite and protective effects of disodium eromoglycats
" I fiddninolone. | Allergy Clin Immunol 1971; 48; 344-354.

Sl ! . e
I, Hargreave FE, Chalmers R, Shier KJ, Gauldie J, Bienentock I
L]

uisous allergic responses in isolated I
se Bed :
073; 52: 38-46. gE-dependent reactions. J Allergy Clin

ﬂ?; 'lf:lnlch-iGJ. Jordon RE, Schroeter AL, The late phase of the immediate wheil

lare skin reaction. : - antib

: on. Tts dependence on TgE antibodies. J Clin [nvest 1976; §8: 408414,

Lonn 1, 'Qnrkowuk.l A, Solomon W, Matthews K. Changes in airway resistance on

enle ¢ ullenge in allergic thinits, Clin, Allergy 19715 1: 63, | ql

.- 'm.-mgi- ilmv-m Dolovich 1, Asthmatic responses to inhalation of
. :I I II. !m:njmﬂﬂmﬁm N Y " A o dh



S Itmunol 1971; 48, 125-133.

'

10.

14,

Lowell FC, The accumulation of cosinophils and b
(0 intensity of skin reactivity and symptoms in atopie disens

e Monehy JGR, Kauffman HF. Venge P. Bronchoalvealar cosinophilia during allergen-
induced late asthmatic reactions. Am Rev Respir Dis 1985; 131: 373-376.

Walden SM, Proud D, Bascom R, Lichtenstein LM, Kagey Sobatka A, Adkinson NFJ,
Naclerio RM. Experimentally induced nasal allergic responses. ] Allergy Clin Immunol

1988; 81: 940-949.

Charlesworth EN, Iliopoulos O, MacDonald SM, Kagey-Sobotka A, Lichtenstein LM.
Cells and secretagogues involved in the human lute-phase response. Int Arch Allergy Appl
Immunol 1989; &8: 50-33.

Frew Al, Kay AB. Eosinophils and T {ymphocytes in late-phase allergic reactions.
1 Allergy Clin Immunal 1990; 85: 533-539.

Busse WW, Calhoun WF, Sedgwick ID. Mechanism of airway inflammation in asthma.

Am Rey Respir Dis 1893 147: 820-524.

Kimura I, Tanizaki Y. Saito K. Takahashi K, Ueda N, Sato S. Appearance of basophils in
sputum of patients with bronchial asthma. Clin Allergy 1975: 5: 95-98.

Liu MC, Hubbard WC, Proud D, Stealey BA, Galli SJ, Kagey- -Sobotka A, Bleecker ER,

Lichtenstein LM. Immediate and late inflammatory responses to ragweed antigen

asthmatics. Cellular, mediator, and

challenge of the peripheral airways in allergic
permeability changes. Am Rev Respir Dis 1991; 144: 51-58.

Pin 1, Freitag AP, O'Byrne PM, Girgis Gabardo A, Watson RM. Dolovich I, Denburg JA,
Hargreave FE. Changes in the cellular profile of induced sputum after allergen-induced
asthmatic responses. Am Rev Respir Dis 1992; 145: 1265-1269.

Georas SN, Liu MC, Newman W, Beall LD, Stealey BA, Bochner BS. Altered adhesion
molecule expression and endothelial cell activation accompany {he recruitment of human

loeytex to the lung ufier :
. MWF 'M'. mmﬂ ““l"ﬂ Hhﬂl‘nllr Am M}r Cell Mol lln]ﬂ-

i

MT. Teshima 8, Fukushima N, Takaishi T, Hival K, Miyamoto Y, Arai Y, lu‘w b7 |
K, Morita Y. Identification of busophils by fmmunochemistry in the nirways u;
ortem eases of fatal asthma, Clin Bxp Allergy 1993; 23: 919915,

A iy

| .I..L'l.u- MC, Galli 8J, Bochner BS, Kagey-Sobotka A, Lichtenstein LM,
lti:lnj of Tgh-bearing cells in the late-phase response to antigen in the Tung as
, Am ] Respir Cell Mol Biol 1994; 10: 384-390, o

Ml

1 N, Tamura G, Aizawa T, Ohrui T, Shimura S, Shirato K, Takishima 1

| I:]I_B..Cl?npm&n MD, Pope FM, Crow J, Jouhal 88, Platts-Mills TALL Basophils in
1 mdueed pateh test sites in atopic dermatitis. Lancet 1982; 1982i: 127130

._-wuhcrl 8§, Otsuka H. Electron microscope study of busophilie celly fn
il seoretiony, Arch Otorhinolaryngol 1978; 221: 215-220, .

‘M, Nueleiro RM, Pipkorn U, Galli 8J, Lichtenstein LM, Basophil

al antigen challenge; effect of topi
untig ! pical corticosteroid treatiment.
il 1988; 81: 580-589. -

p M, Nacleiro RM, Bochner BS, Kagey-Sobotka A, Lichtenstain
ning cells obtained from the nose hours after antigen ehallenge have
otypic charaeteristics of basophils, J Immunol 1992; [48; 22282224,

Ty
cont

W eoneepts about the mast cell, N Engl | Med 1993; 328: 257264,

2 LB, Adklmon NF. van Mlmln B Vllimuo M, mmu



mremﬂmmh EN,

~ Prednisone inhibits the appearance of inflammatory mediators

28.

29.

30.

31

32

33.

34.

35

36.

cosinophils and

Kagey-Sobotka A, Schieimer RP, Norma

hasophils associated with the cutaneous late-phase response (o nhergsn
1 Immunol 1991; 146: 671-676.

Barnes PJ. Effect of corticosteroids on airway hyperresponsiveness. Am Rev Respir Dis

1990; 141: S70-876.

Chung KF. Role of inflammation in the hyperreactivity of the airways in asthma. Thorax
1986; 41; 657-662.

O'Byrne PM, Hargraeve FE, Kirby JG. Airway inflammation and hyperresponsiveness.
Am Rev Respir Dis 1987; 136 $35-537.

Corrigan CJ, Hartnell A, Kay AB. T-lymphocyte activation in acute severe asthma.
Lancet 1988; 1: 1129-1132.

Cockeroft DW. Alrway hyperresponsiveness and late asthmatic responses. Chest 1988:
94: 178-180.

Naclerio RM, Proud D, Togias AG, Adkinson NE, Meyers DA, Kagey-Sobotka A, Plaut
M, Norman PS, Lichtenstein LM. Inflammatory mediatars in late antigen- -induced rhinitis.
N Engl ] Med 1985: 313: 65-70.

Naclerio RM, Kagey-Sobotka A, Lichtenstein LM, Togias AG, Iliopoulos O, Pipkorn U,
Bascont R, Norman PS, Proud D. Observations on nasal late phase reactions. Immunol

Invest 1987; 16: 649-685.

Charlesworth EN, Hood AF, Soter NA, Kagey-Sobotka A, Norman PS, Lichtenstein LM.
Cutaneous late-phase response to allergen. Mediator release and inflammatory cell

infiltration. ] Clin Invest 1989; 83: 1519- 1526.

Sedgwick 1B, Calhoun W, Gleich GJ, Kita H, Abrams IS, Schwartz LB, Volovitz B,
Ben-Yaakoy M, Busse WW. Immediate and late airway response of allergic rhinitis
pntiants-to:seg-mental antigen challenge. Am Rev Respir Dis 19915 144: 1274-1281.

M. § |
pe mﬂmmmmm Clin MM mm mm

i N, Bray MA, Interleukin | relenses histamine fro
h
o, J Immunol 19875 138 271275, S bwhﬁt Mﬂ e

.5
M SM, Schleimer RP, Kagey-Sobotka A, Gillis 5, Lichtensteln LM,

nnt 113 induces histamine rel
7.3832, release from human basophils. 1 Immunol 1989

Reddigari SR, Kornfeld D, Kaplan AP. [L-8 inhibits histamine relense from

ophily induced by histamine-releasin
: | - sing factors, connective (issue not
(e 1 and 13, 1 Tmmunol 19915 147: 1920-1924, o

Cellutar mechanisms in the activation of human basophilic granuloey(es, Thesis
| v oAl L

hdl m hasophils by viruses: Role ol interferon, J Exp Med 1977, |45‘;

g ot IKaauy-Sobctkn A, Warner JA, MacDonald SM, Gillix 8,
fenkiein LM. Recombinant human IL-1o and <1y potentinte
ulense from human basophils, | Immunol 1989, 143, ll?!—l:llﬁ&

k AL, Dahinden CA. Interleukin 3-d
R i Jedependent medintor relese n
by CSn, J Exp Med 1989; 170; 467-479, -

Th .l‘. 'Mu-hm M, Majdic O, Lechner K, Bettelheim P, Intorloukin 4
. wd busophils via high-affinity binding sites, Proc Natl Acad ll&l"'U‘l‘ |




Chapter |

48,

49,

50.

alk.

32

53.

54.

55.

56.

50, f-met-leu-phe and the novel neutrophil-activating peptide A
Appl Immunol 1989; 90: 113-11 8.

Dahinden CA, Kurimoto Y, De weck AL, Lindley 1, Dewald B, Baggiolini M. The
neutrophil-activating peptide NAF/N AP-1 induces histamine and leukotriene release by
interleukin 3-primed basophils. J Exp Med 1989; 170 1787-1792.

Hirai K, Morita Y, Misaki Y, Ohta K, Takaishi T, Suzuki S, Maotoyoshi K, Miyamoto T:
Modulation of human basophil histamine release by hemopoietic growth factors.

1 Tmmunol 1988: 141: 3958-3964.

Liao T-N, Hsieh K-H. Characterization of histamine releasing activity: role of cytokines

and IgE heterogeneity. I Clin Immunol 1992; 12: 248-258.

Miadonna A, Roncarolo M, Lorini M, Tedeschi A. Inducing and enhancing effects of

IL-3, -5, and -6 and GM-SCF on histamine release from human basophils. Clin Timmunol
[mmunopathol 1993; 67: 210-215.

Okayama Y, Begishvili T, Church M. Comparison of mechanisms of IL-3 induced

histamine release and IL-3 priming effect on human basophils. Clin Exp Immunol 1993:

23: 901-910.

Schall J, Bacon KB. Chemokines. leukocyte trafficking and inflammation. Curr Opin

Tmmunol 1994, 6: 865-873.

Alam R, Lett-Brown MA, Forsythe PA, Anderson-Walters DI, Kenamore C. Kormos C.
Grant JA. Monocyte chemotactic and activating factor is a potent histamine-releasing

factor for basophils. T Clin Invest 1992; 89: 723-728.

Alam R, Forsythe PA, Stafford S, Lett-Brown MA, Grant JA. Macrophage inflammatory
protein-1 alpha activates basophils and mast cells. J Exp Med 1992; 176 781-786.
Bischoff SC, Krieger M, Brunner T, Dahinden CA. Monocyte chemotactic protein 1 is &
potent activator of human basophils. ] Exp Med 1992; 175: 1271-1275.

‘wm::;wr-m1nuumm.\-m.::mmhﬂm-n-.-mmm-.-.mmmm chemotnetle
g factor Ix apotent histamine-releasing fuctor for human basaphils,
Med 1992; 175 489493, . e

I Reddigart SR, Schall T3, Rucinski D, Viksman MY, Kaplan AP, RANTES, o

syte and T lymphoeyte chemotactic ¢ |
. \ ylokine relenses his |l
sphils, ] Tmmunol 1992; 149; 636:642, T

BR. Kuna P, Miragliotta GF, Korfeld D, Tech M, Baeza ML, Castor CW,
: \ Connegtl'va Lissue-activating peptide and its derivative, neutroph-il-aﬁtl\mfn;
relonse histamine from human basophils. J Allergy Clin Immunol 1992, K9,

il '?C‘.-Il{rlttkr M, Brunner T, Rot A, v. Tscharner V, Baggiolini M, Dahinden CA.
ttmd pelated chemokines activate human basophil granuloeytes through differant
eeanpled receptors. Eur J Immunol 1993; 231 761-767. |

& - ﬂ;. QGIagr T, Brunner T, von Tscharner V, Caput D, Ferrara P, Minty A,
otint M, Monoeyte chemotactic protein 3 is a most effective busophils and
vating chemokine. J Exp Med 1994; 179: 751-756 |

himura T, Hook W, Kaliner MA, Leonard EJ, Neutrophil

?m;'i“" (NAP-1) causes human busophil histamine relouse
22: 151154, :

‘ *-M» Bennich H. Anti-lgE antibodies in human serum: oseurence
1 Archis Allergy appl Tmmunol 19815 65: 51461,

- . -.’!’I'-..-Kaika T, Tanaka M, Tomioka H, Yoshida S, Relationship betwoen
hody and severity of brochial asthma, Int Arch Allergy Appl Tmunol

\ Gramn €, Hakimi 3, Kochan 1, Greaves M.--mtmﬂmmlw
Ik receptor u  caae of histmine release In ehronie tearin

Gyl iy deieie b 6

L




Chapier 1

60,

67.

63.

69.

70.

T

T2

3.

74.

75.

Gruber BL, Baeza ML, Marchese MJ, Agnello V, Kaplan AP, Py
role of anti-1gE autoantibodies in urticarial syndromes. 1 Invest
213-217.

"Dmml 1993; 90

Stadler BM, Stimpfli MR, Miescher S, Furukawa K, Vogel M, Biological activities of
anti-IgE antibodies. Int Arch Allergy Immunol 1993; 102: 121-126.

Shakib F, Sihoe T, Smith SJ, Wilding P, Clark MM, Knox A, Circulating levels of 1gG1
and IgG4 anti-IgE antibodies and asthma severity. Allergy 1994; 49: 192-195.

Shakib F, Smith SJ. In vitro basophil histamine-releasing activity of circulating IgGl and
1gG4 autoanti-IgE antibodies from asthma patients and the demonstration that anti-IgE

modulates allergen-induced basophil activation. Clin Exp Allergy 1994; 24: 270-275.

Vassella CC, Odelram H, Kjeliman N-IM. Borres MP, Vanto T, Bjorkstén B. High
anti-1gE levels at birth are associated with a reduced allergy prevalence in infants at risk: a

prospective study. Clin Exp Allergy 1994; 24 771-777.

Vogel M, Miescher S, Biaggi C, Stadler BM. Human anti-IgE antibodies by repertoire
cloning. Eur J Immunol 1994 24: 1200-1207.

Lichtenstein LM, Kagey-Sobotka A, White JM, Hamilton RG. Anti-human [gG causes
basophil histamine release by acting on IgG-1gE complexes bound to Igh receptor.

J Immunol 1992; 148: 3929-3936.

Borrebaeck CAK, Malmborg A-C, Ohlin M. Does endogenous glycosylation prevent the

use of mouse monoclonal antibodies as cancer therapeutics 7 Immunol Today 1993; 14:

477-479.

Galili U. Interaction of the natural anti-Gal antibody with alpha-galactosyl epitopes: &
major obstacle for xenotransplantation in hurmnans. Tmmunol Today 1993; 14: 480-482.

Delespesse G, Sarfati M, Hofstetter H. Human IgE-binding factors. Immunol Today 1989;
10: 159-164.

rendscho M, Sarfati M, Delespesse O, Kaplan AP Comparison of mononueles
- wmmm Ihmmlnwmmrmror and thele distinetion from an
nilfng fuetor, Clin, Tmmunol. Tmmunopathol. T988; 40: 7282,

ra

Muox EE, MeBride WO, Swan D, Leder Po A processed  himin

::;&u’idﬂ H gene has moved to chromosome 9, Proe Natl Acad Sci USA 1982, 79

i

[

winger 1, Kornfeld 8. Structure of the carbohydrate units of Tgk tmmunoglobulin,

0l Chem 1974; 249; 1889,

: ._fﬂ".sM. Lichtenstein LM, Histamine-releasing lactors and helerogeneity of Iyl
e Semin Immunopathol 1990; 12; 415-428,

hon MW, Albrandt K, Keller D, Liu F-T. Human IgE-binding protein: a soluble

:ﬂﬂih'll tl highly conserved interspecies sequence and differential recognition uf
nlurme. Biochemistry 1990; 20: 8093-8100. =~

: ' '_F“-“"F‘T' Heterogeneous IgE glycoforms characterized by differentinl
wi endogenous lectin (IgB-binding protein). J. Immunol, 1991, 147

‘0 expression of functional lgE-binding protein, an endogenous
Anerophages. J Immunol 1992 148: 861-867,

dent HRF. 19th Symp Coll Int Allergologioum Clin
02, My 4-7.

wen W, Bien 2, Varckamp H. Zur disgnose der
tkrankhieiten. Munch Med Wsehe 1922, 69; 1690-1691,

human dander atapy: 1, The prototype of auto-atopy. Ann Allergy 1977, I
| e
" L

-



88.

89.

90.

al.

92.

93.

94.

9s.

96,

albicans. 1. Cross-reactivity of IgE-binding components. Allergy

Dockes G, van Ieperen-van Dijk AG. Allergens of Pityro

Doekes G, Kaal MIH, van leperen-van Dijk AG. Allergens of Pityrasporum ovale and
Candida albicans. 11. Physicochemical characterization. Allergy 1993; 48: 401 -408.

Calkhoven PG, Aalbers M, Koshte VL, Pos O, Oei HD, Aalberse RC. Cross-reactivity
among birch pollen, vegetables and fruits as detected by IgE antibodies is due to at least
three distinct cross-reactive structures. Allergy 1987; 42: 382-390.

van Ree R, Aalberse RC. Pollen-vegetable food crossreactivity: serological and clinical

relevance of crossreactive IgE. J Clin Immunoassay 1993; 16: 124-130.

Valenta R, Duchéne M, Pettenburger K, Sillaber C, Valent P, Bettelheim P, Breitenbach
M, Rumpold H, Kraft D, Scheiner O. Identification of profilin as a novel pollen allergen;

1gE autoreactivity in sensitized individuals. Science 1991; 253: 557-560.

Dvorak HF, Dvorak AM, Simpson BA, Richerson HB, Leskowitz S, Karnovsky MI.
Cutancous basophil hypersensitivity.Il. A light and electron microscopic description.
J Exp Med 1970; 132: 558-582.

Thueson DO, Speck LS, Lett-Brown MA, Grant JA. Histamine-releasing activity (HRA).
[I. Interaction with basophils and physicochemical characterization. J. Immunol. 1979:

122: 633-639.

Thueson DO, Speck LS, Lett-Brown MA, Grant JA. Histamine-releasing activity (HRA).
I. Production by mitogen- or antigen-stimulated human mononuclear cells. J Tmmunal

1979; 123: 623-632.

Ezeamuzie IC, Assem ES. A study of histamine release from human basophils and lung
mast cells by products of lymphocyte stimulation. Agents Actions 1983; 13: 222-230.

Lett-Brown MA, Thueson DO, Plank DE, Duffy L, Grant JA. Histamine-releasing
activity. V. Characterization and purification using high-performance liquid
chromatography. Cell Immunol 1984; 87: 445-451.

el 1, Fonter DW, Payan PO, A basophil netivating factor from human:
tou, Immunology (984, 8% 22720,
I :Mﬁ?ﬂ_nﬂuhu M, Fauel A, Dinarello €, Halbert 1A histamine reloasing
i1 etlvated human mononuelear cells, J Immunol 1985; 138 2027-2032, |

.J-. Holt PG, Turner K1, Production of a histamine releasing lymphokine by
_ A mitogensstimulated human peripheral T cells. Clin Exp Immuonol 1981 45

LU

L Proud D, Lichtenstein LM, MacGlashan DW, Schleimer RP, Adkinson NI,
i ﬂm A, Schulman BS, Plaut M, Human lung macrophage-derived higtaming
(yvity in due to IgE-dependent factors, J. Immunol, [986; 136: 25882508,

malil SM, Lichtenstein LM, Proud D, Plaut M, Naclerio RM, MacGlushan DW,

i AL Studies of IgE-dependent histamine releasing factors: heterogenaity ol
nel 1987, 139: 506-512.

LM, Histamine-releasing factors and Igh heterogeneity, J Allergy Clin
11 H14-820,

Lutthiown MA, Thueson DO, Grant JA, Complement-induged
A lisophils. J Immunol 19815126, 523-528,

Release of slow reacting substance (SRS) from human
t ] Immunopharmacol 1985; 7: 533-542,

Md 1, MacGlashan DW, Lichtenstein LM, Plaut M., Humon
ee histamine release from basophils and mast cells, Am Rev Respir

M, Bows E, Partin 1, Georevie P, Kaplan AP, Charaeterization and
of theumatold synovial mast cells: activation by sec _
g ng lymphokine, Arthritis Rheum, 1986} 201 044.055

e

| ] Al
- =



107‘

108.

110.

111

112.

s

114

145

Schulman ES, McGettigan MC, Post T1, Vigderman RJ, Shapiro 85, 1
generate basophil histamine-releasing activities, J Immunol 1988, '?l“mm

van Damme J, Proost P, Lenaerts J-P, Opdenakker G. Structural and functional
identification of two human, tumor-derived monocylte chemotactic proteins (MCP-2 and
MCP-3) belonging to the chemokine family. ] Exp Med 1992; 176: 59-65.

Baggiolini M, Dahinden CA. CC chemokines in allergic inflammation. Immunol Today
1994; 15: 127-133.

Alam R, Kumar D, Anderson-Walters D, Forsythe PA. Macrophage inflammatory
protein-1c. and monocyte chemoattractant peptide-1 elict immediate and late cutaneous

reactions and activate murine mast cells in vivo, J Immunol 1994; 152: 1298-1303.

Knol EF, Koenderman L, Mul FPJ, Verhoeven Al, Roos D. Differential activation of
human basophils by anti-IgE and formyl-methionyl-leucyl-phenylalanine. Indications for
protein kinase C-dependent and independent activation pathways. Eur Immunol 1991

21: 881-885.

Yano H, Nakanishi S, Kimura K, Hanai N, Saitoh Y, Fukui Y, Nonomura Y, Matsuda Y.
Inhibition of histamine secretion by wortmannin through the blockade of
phosphatidylinositol 3-kinase in RBL-2H3 cells. ] Biol Chem 1993; 268: 25846-25856.

Powis G, Bonjouklian R, Berggren MM, Gallegos A, Abraham R, Ashendel C, Zalkow L.,
Matter WF, Dodge J, Grindey G, Vlahos CI. Wortmannin, a potent and selective inhibitor
of phosphatidylinositol-3-kinase. Cancer Res 1994 54: 2419-2423.

Alam R, Forsythe PA, Rankin JA, Boyars MC, Lett-Brown MA, Grant JA. Sensitivity of
basophils to histamine releasing factor(s) of various origin: dependency on allergic
phenotype of the donor and surface-bound IgE. J Allergy Clin Immunol 1990; 86: 73-81.

Baeza ML, Reddigari SR, Haak-Frendscho M, Kaplan AP. Purification and further

characterization of human mononuclear cell histamine-releasing factor. J Clin Invest

1989; 83: 1204-1210.

" Worddigart SR, Sehall 11, Rueinikd D, Sadick M, Kaplan AP Chaactorization of
_ A ’ 1w1;cm-'-wwmmnmammhnm and histamine relensing ot
ine/chemokine family. 1 lmmunol 1993 150; 10821043,

m-ﬂ. Lett-Brown MA, Histumine-releasing factors nnd fahibitors: historienl
o poskible implications in human Hness. T Allergy Clin Tnmunol 1991 88

il SM, Rafner T, Langdon J, Lichtenstein LM, Molecular identifieation of (e
| [._‘ wlont histamine releasing factor (MR, J Allergy Clin Immunol 1098, 04 175

Farsythe PA, Lett-Brown MA, Grant JA. Cellular origin of histamine-relensing
l by peripheral blood mononuclear cells, J Immunol 1989, 142; 30511956,

Wit MA, Thueson DO, Plank DE, Langford MP, Grant JA. Histamine-releasing
I Maoloeulir heterogeneity of the activity from stimulated human thoraele duet
s Coll Tmmunol 1084, 87: 434-444.

i Tenpani G, Azzolina A, Albeggiani G, Geraci D, Isolation of u histamine

i twieell human embryo. Int Arch Allcrgf Appl Imimunol 197, K4

| 8 It K. A mononuclear cell derived histamine releasing faetor
Pitisnts, Histamine release from basophils in vitro. Ann Allergy [OR4,

 Altered production of histamine-relensing fuctor (HRF) netivity mnd
[ immunotherapy in children with asthma, J Allergy Clin ool

1L Kuzminakn B, A lymphoeyte-derived histamine releasing fuctor in
thonte: L Further studios, Ann Allergy 1985; 55: 825-520.,




R L —

TH
."

e urtenring

125, Clavean J, Lavoie A, Brunet ¢, Bédard M, bt 1 el
possible contribution of histamine-releasing fuetor (o “iw.-w-}.ﬁllumy Clin

Immunol 1993; 92 132137,

pat!

114
A4

Kaplan AP. Studies of MCAF/MCP-1, RANTES, MIP-1 alpha,

126, Kuna P, Lazarovitch M,
matic subjects,

[1.-8, histamine, ECP and tryptase in allergic rhinitis sufferers and asympto
1 Allergy Clin Immunol 1994: 93: 216 (abstract).
M. Grant JA, Stafford S, Forsythe P, Lee J, Weido A. The |

127, Alam R, York I, Boyars
MRNA for MCP-1,

of chemokines in bronchial asthma. The detection of the
bronchoalveolar lavage cells and the measurement

fluid. Am Rev Respir Crit Care Med 1994; 149:

involvement
MCP-3, RANTES, MIP-1¢ and IL-8 in
of RANTES and MIP-1¢ in the lavage

A9S1.

Nakhosteen JA, Yoshimura T, Lee TH, Poston RN. Increased

128. Sousa AR, Lane 31,
protein-1 in bronchial tissue from asthmatic

expression of the monocyte chemoatiractant
Biol 1994; 10: 142-147.

7.
subjects. Am J Respir Cell Mol

LM. Basophil histamine release

129. Orchard MA, Kagey-Sobotka A, Proud D, Lichtenstein
lets. J. Immunol. 1986; 136:

induced by a substance from stimulated human plate

2240-2244.

aut M, Kagey-Sobotka A, Lich tenstein LM. In

130. MacDonald SM, Zeidel M, Proud D, Pl
amine releasing factor (HRF). FASEB J. 1988;

vitro production of a protein that is a hist
2:5: A1232,

MacGlashan DW, Kagey-Sobotka A,

131. Plaut M, MacDonald SM, Nacleiro RM,
human IgE-dependent histamine releasing

Lichtenstein LM, Proud D. Characterization of
(1gE-DEP HRing) factors. Eed Proc 1986; 45: 243 (abstract).

132. Warner JA, Pienkowski MM, Plaut M, Norman PS, Lichtenstein LM. Tdentification of

late phase of cutaneous IgE-mediated reactions.

histamine releasing factor(s) in the
1 Tmmunol 1986; 136: 2583-2587.

[ .1 I

-ilt‘ﬂon’ 813, MacDonald M, Bloecker R, Lin MC, Kngey-Sohotk A, Lichienstein LM,
g kedependent Tistamine relemsing factor CEREFY fn human bronehoulvealar Tavige
(ALY (uid, FASER | 198K, 20 A1232 (abatret),

Alum R, Rozniecki 1, A monuelenr coll-derived histamine releasing factor in asthimatic
patients, [T Activity in vivo, Allergy 1985 40: 124129,

‘Weiss M, Fisher RH, Kagey-Sobotka A, Proud D, Lichienstein LM, In vivo response (o
platelet derived histamine releasing factor, I Allergy Clin Immunol 1988 #1; 224
(abstract). .

Baeza ML, Haak-Frendscho M, Satnick S, Kaplan AP, Responsivencss (o humiin
m.unonuclear cell-derived histamine-releasing factor, Studies of allergie status and the mii
of [gE. ] Immunol 1988; 141: 2688-2692.

Sim TC, Forsythe PA, Alam R, Welter JB, Lett-Brown MA, Grant JA, Evaluation ol
histamine releasing Factor (HRF) in nasal washings from individual subjects, | Allerpy
Clin Immunol 1990; 85: 156 (abstract). '

Iliopoulos O, Proud D, Lichtenstein LM, Kagey-Sobotka A, Creticos PS, Adkinson NI

v 1 I '
MucDonald SM, Norman PS, Naclerio RM. Relationship between early (ER), lnte (1LPR)
and rechallenge (RCR) responses o nasal challenge. 1 Allergy Clin Immunol 1987, 70,
253 (abstract), '

Nllath?nled SM, Kagey-Sobotka A, Naclerio RM, Lichtenstein LM, Relationship between
histamine releasing factor, atopic status and seasonal allergen exposure, | Allergy Clin
Immunol 1989; : 236 {abstract).

Fisher RH, Weiss M, Kagey-Sobotka A, Lichtenstein LM, Adkinson N, Rosponse o
platelet-derived histamine-releasing factor (PD-HRE) is associated with allergic but not
non-allergic asthma. Int Cong Allergology Clin Immunol (ICACT) 1988; 9: 249 (abstraet)

Alam R, Kuna P, Rozniecki J, Kuzminska B, The magnitude of the spontandais
production of histamine-releaging factor (HRE) by lymphoeytes in vitro correluies with
the state of bronehial hyperrenetivity | '

y in patients with asthma, I Allergy Clin 1
1987, 79: 103108, = 3



143,

144.

145.

146.

147.

148,

Kuna P, Alam R, Kuzminska B, Rozniecki I The eff I
the production of histamine-releasing factor (HRE) by mon
with seasonal asthma: Results of a double-blind, placebo-control l.@; 'l'l{ﬂllﬂﬂ‘liud study.
J Allergy Clin Immunol 1989; 83: 816-824.

Brunet C, Bédard P-M, Lavoie A, Jobin M, Hébert J. Allergic rhinitis to ragweed pollen.
L. Modulation of histamine-releasing factor production by specific immunotherapy.
J Allergy Clin Immunol 1992; 89: 87-94.

Sampson HA, Broadbent KR, Bernhisel-Broadbent J. Spontaneous release of histamine
from human basophils and histamine-releasing factor in patients with atopic dermatitis
and food hypersensitivity. N Engl ] Med 1989; 321: 228-232.

Langdon J, Anders K, Lichtenstein LM, MacDonald SM. Atopics translate mRNA for the
IgE-dependent histamine releasing factor (HRF) more effectively than normals. I Allergy
Clin Immunol 1995; 95: 336 (abstract).

Pipkorn U, Proud D, Lichtenstein LM, Kagey-Sobotka A, Norman PS, Nacleirio RM.
Inhibition of mediator release in allergic rhinitis by treatment with topical
glucocorticosteroids. N Engl ] Med 1987, 316: 1506-1510.

Sim TC, Hilsmeier KA, Alam R, Allen RK, Lett-Brown MA, Grant JA. Effect of topical
corticosteroids on the recovery of histamine releasing factors in nasal washings of patients
with allergic rhinitis. Am Rev Respir Dis 1992; 145: 1316-1320.

Sampson HA, MacDonald SM. IgE-dependent histamine-releasing factors. Springer
Semin Immunopathol 1993; 15: 89-98.

UABILITY OF IgE-DEPENDENT
- HISTAMINE-RELEASING ACTIVITY
IN SUPERNATANTS OF

L UMAN MONONUCLEAR CELLS

MA. Pasmans!, Agnes M. Witteman3, Marja Aalbers!,

o Bk P.J, Mul2, Jaring S. van der Zee3, Edward F, K
nol?,
Henk M, Jansen3, Rob C. Aalberse!

purtment of Blood Cell Chemistry, Central Laboratory
088 Blood Transfusion Service and Laboratory for
| Immunology, University of Amsterdam, Amsterdam,

{ Pulmonology, Academic Medical Cen ter, Amsterdam,
The Netherlands

Arch Allergy Immunol 1994; 103; 4452



/ a_.mwwm_anﬁ.mdwmoml cells, :
studied in view of their potential importance ay u stimulus
1 In this report we investigated the qualitative variability of th
netivity in the supernatants of activated mononuclear cells,

s (SK/SD) and the supernatants (HRE-MN) wom..:ljm":'_;
ity (HRA) in both allergic (RAST positive for inhulun
pie individuals, Four of the eight HRE-MN supernatants were

nts were not, Two of the HRE-MN supernatants thit exhibited
o8 were studied in more detail,
REEMN was tested (1) in a direct bioassay on basophils of allergle
lant allergens) and nonallergic individuals and (2) in an indireer
bisophils of RAST negative donors after passive sensitizution
nors. An association was found between the response (o
nhalant allergens: none (0/12) of the RAST-negative but
Viduals were HRF-MN responders,

IN was shown e.g. by inhibition of pussive
ponder serum with monoclonal anitbody (moAb)

findings of other investigators who use pooled
[IRE-MN responsiveness with both allergie and
: 'um mononuclear cell supernatants derived from

vary not only quantitatively but also qualitutively with
e-releasing activity,



Chapter 2

Introduction

Thueson et al. "2 were the first to report that supernatants of streptokinase/
streptodornase (SK/SD) activated human mononuclear cells (HRF-MN) induce
histamine release from human basophils. Histamine-releasing factors (HRFs) have now
been identified from different sources 3 These HRFs represent a heterogeneous group of
proteins. It seems likely that there are two major mechanisms ol histamine release:
(1) in an IgE-dependent way , or (2) in an IgE-independent way 36 MacDonald et al. 7
showed that at least one form of HRF is TgE-dependent. Basophils of approximately
50% of the allergic donors, called IgE* donors, this
IgE-dependent HRF. IgE™ donors are individuals who do not respond to the
IgE-dependent HRF, although their basophils have IgE on their membranes. MaucDonald
et al. hypothesize that this heterogeneity of TgE (IgE*/IgE) is due to a differential

respond to

glycosylation of IgE 2

Lichtenstein et al. 3 also showed that it is not the production of HRE but the ability to
respond to HRF that differentiales allergic from nonallergic individuals. Several cell
types produce IgE-dependent HRA, including the U937 monocyte/macrophage-like cell
line ?, thrombocytes 10 alveolar macrophages ' and mononuclear cells 12,13 1n vivo
IgE-dependent HRA has been found in several biological fluids e.g. nasal lavages
fluid 7, in bronchoalveolar lavage fluid 14 nd in skin blister fluids obtained during
the late phase of an allergic reaction =

The mechanism of histamine release of HRF is rather debated. In order to obtain
more information on mechanisms of HRF-induced histamine release, wortmannin was
included in our experiments. Wortmannin is an inhibitor of myosin light-chain kinase in
basophils 16 {7sed at a concentration of 10 nM it is a potent inhibitor of the
anti-IgE-mediated response of basophilic granulocytes without affecting the response to
phorbo-myristate (PMA) or formyl-methionyl-leucyl-phenylalanine (FMLP) i,
Al higher wortmannin concentration, the PMA response is also blocked.

In this report we established a qualitative variability of the histamine-release response
induced by supernatants of SK/SD-activated mononuclear cells of different donors.
Some supernatants were discriminating (i.e. showed no histamine release in individuals

42

ol Ogitive for inhalant allergeny), whereas other supernatants induced a histamine
both allergle and nonallergie individuals (Lo, nondiserminating).

inating HRESMN supernatants were selected (o fnvestigate the histumine
o patients,

als and methods

i fengents we used: Percoll (Pharmacia Fine Chemicals, Uppsala, Sweden),
A Chomlenls Co, St, Louis, Mo, USA), human serum albuimin (C.'enlrﬁl
Netherlunds Red Cross Blood Transfusion Service, CLB, Amsterdum,
_ Parle's bulanced salt solution (Flow Laboratories, Ayrshire, UK),
BN (Organon, Teknica B.V., Oss, The Netherlands), fetal call serum
aen, LIC), streptokinase-streptodornase (SK/SD) (Lederle Laboratories,
A Ineove's (Gibeo/BRL, Paisley, UK).

e neetate (PMA) (Sigma) and wortmannin (kindly supphied by
Il Renenrch, Sandoz Ltd., Basel, Switzerland) were dissolved in
NE) and were stored at <20 °C. These agents were diluted at least
Wbt ( na The final concentration of DMSO (<0.3 %v/v) had no
W histamine release. The concentrations used were: PMA

W ware used: a monoclonal antibody (moAb) for
.ilel IgE (Sigma, clone GE-1), a moAb to inhibit the
LI, nr MH25-1) and a stimulating polyelonul sheep
Imedinted histamine release (CLB, nr SH28P01),
tition of anti-1gk antibodies was caleulated by compuring
from the same antiserum for histamine relense from hurman
0 polyelonal anti-1gk used was 100 ng/ml,

MW) membranes (Amivan Danvers, MA, lreland),
W antibodies (CLB, nr GM17-01-107), moAb Y2 aguinst
aputts, Copenbugen, Denmark).

o
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Allergens for skin tests were obtained from ALK (Copenhagen, Denmark).

Bulfers
Incubation medium for the cells contained 132 mM NaCl, 6 mM KCIl, 1 mM MgS0O4,

|2 mM potassium phosphate, 20 mM HEPES, 5.5 mM glucose and 0.5% (w/v) human
albumin, pH 7.4. Elutriation medium contained phosphate-buffered saline (PBS;
0,01 M phosphate, 0.14 M NaCl), 10 % human serum albumin, 13 mM trisodium citrate
and ImM EDTA, pH 7.4.

Culture medium (Iscove’s modified Dulbecca’s medium) containing Iscove’s, fetal
calf serum (5 % viv, heat inactivated), supplemented with 50 uM 2-mercaptoethanol,
100 [U/ml penicillin and 100 pg/ml streptomycin.

Skin test
§kin tests were performed with inhalant allergens as described by Van Der Zee et a

L, ¥,
RAST and the total IgE assay.
The sera were all RAST tested on inhalant allergens and the total amount of IgE was

measured as described previously 5.

Histamine release bioassay for HRF activity

Purified or unpurified basophils (see below) were resuspended in HEPES buffer
supplemented with 1 mM CaCl2. Incubations were performed in 300 wl (250 pl
celsuspension and 50 jul stimulus), containing about 5x10% basophilic granulocytes, as
deseribed by Knol et al. 19 The incubations with HRE-MN were performed in 350 pl
(250 il celsuspension and 100 pl HRF-MN supernatant).

Histamine release

Histamine was measured by fluorometric analysis as described by Siraganian

Histamine release was calculated as percentage of the total amount of histamine in the

colls, The results were corrected for the spontaneous release. The spontaneous histamine

relense was below 10 % with the exception of 5 patients (11, 11,12, 17,26 90) (table 1),
An individual was scored as HRFE-MN responder when the histamine release was

210 % after correction for spontaneous release 2,

20

Variability of IgE-dependent HRRA

Immunofluorescence

The effect of stripping the IgE from the basophils with lactic-acid buffer and
re.sen_sitjzation of the basophils was analyzed in a FACScan flowcytometer (Becton and
Dickinson, San José, CA, USA) 2. Purified basophils were incubated with a moAb
anti-IgE (Sigma, clone GE-1) and a control moAb against the cat allergen Fel d |,

The binding of a FITC-labeled goat anti-mouse antibody was determined by flow
cytometry.

HRF-MN

Cell donors

Donors were selected, after informed consent, from the Department of Plasmapheresis of
the Central Laboratory of the Netherlands Red Cross Blood Transfusion Service
The mononuclear cell donors were tested in a RAST to common inhalant allergens

HRF-MN 2, 12, 14, 16 were derived from RAST positive donors and HRE-MN 8, 9, [0),
I were derived from RAST negative donors,

Purification of human mononuclear cels

Buffy coat were derived from 1000 ml of human blood (Haemonetics Plasma Collection
System, Haemonetics Corporation, Braintree, Massachusselts). The mononuclear celly
ch‘c purified as described by Roos et al. - Supernatant MN2 was prepared from the
buffy coat derived from 500 ml blood. To prevent thrombocyte adherence and activation,
:-?mM EDTA was added to the media. The thrombocyte content in the mononuclear celly
was checked by flowcytomeltry in a FACScan floweytometer (Becton and Dickinson).
:- §ing the moAb Y2 (against thrombocyte GP Illa) < 1400 thrmnhacymalloﬁ
nononuclear cells were detected 2, Counting the mononuclear cells electronically on a
oulter counter (model ZF; Coulter Electronics, Dunstable, UK) and counting the
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the cell culture at 13 U/100 cells and the cells were cultured for 17 hr at 37 °C with
§ 0p CO2 **. Bight supernatants of different mononuclear cell donors were concentrated
by ultrafiltration using a YM2 membrane. The final concentrations were as followed:
MN2: 3-fold, MN8: 7-fold, MN9: 13-fold, MN10: 7-fold. MN11: 10-fold, MN12:
7-fold, MN14: 8-fold, MN16: 9-fold. The experiments were performed with MN2,

unless indicated otherwise.

Basophils

Allergic individuals
(1) Individuals to select HRF-MN supernatants: volunteers with an allergic history and

RAST positive for inhalant allergens were selected, after informed consent, from the
Department of Plasmapheresis of the Central Laboratory of the Netherlands Red Cross
Blood Transfusion Service.

(2) Individuals to investigate the histamine-release response to HRF-MN2 and
HRIF-MNS: in the Pulmonology and Ear, Nose and Throat Departments of the Academic
Medical Center in Amsterdam, The Netherlands, 22 allergic individuals were selected on
(he basis of a positive skin test and a positive radioallergosorbent test (RAST) to at least
one inhalant allergen. The study, performed after informed consent of the patients, was

approved by the local Medical Ethics Committee.

Controls
Donors without an allergic history and RAST negative for inhalant allergens were

selected, after informed consent, from the department of Plasmapheresis of the Central

Laboratory of the Netherlands Red Cross Blood Transfusion Service.

Igk for in vitro sensitization derived from allergic individuals
(1) Two sera were obtained after informed consent from allergic individuals selected as
described above in the Pulmonology and Ear, Nose and Throat Departments of the

Acudemic Medical Center in Amsterdam, The Netherlands.
(2) Serum 152, an Igk + serum (see below), derived from an allergic individual RAST

positive for inhalant allergens (2,200 1U/ml) was obtained, after informed consent, from
one of the above-described volunteers from the Department of Plasmapheresis of the
Centrul Laboratory of the Netherlands Red Cross Blood Transfusion Service.

Variability of IgE-dependent HEA

Table 1. The histamine release res i di i
b ponses in the direct bicassay, the RAST res
ant allergens and the toral IgE level of the tested allergic and namae'!erg:f::z{g:{?;nad‘s

P/C (1) No  purty (2) PMA(3) ant-IgE (3) total IgE RAST (@] HRFMN (8)
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(1) patient (P), control (C); (2) in most indivi
/ , (€ dividuals the histami ! ]
Ha?}‘ -MN was tested using unpurified basophils (1~2), some cm:!;;}eizz-::i;igiﬂ-‘lw i
;f;;!ﬁai:;J:{Iz;zfgba.ra;;gjis;h(_?} anti-1gE (100 ng/ml) and PMA (100 ng/mi); (4) ;:;;}L:m’
ens; (3) the resulls are presented as the stan
substracted with the spontaneous histami| e At
: iy ne release; #etght control indivi,
;‘i‘iﬂf:};ﬂ f'f’ ‘;u;'mlmrr allergens, were tested with the diseriminating :up:ﬁ:’;if;rf?jfrﬁ‘ MN.
vpanf:m::) ::i ::;f:::x qfu:{e fc.r;m‘! wﬂh the diserlminating supernatant HRE-MN2: 'ﬂw— %
K ¢ patients 4,11,13,15, 21 were 26,1 1,17,11%, respective
other patients and controls had a spontaneous hstamine reloase '< 10‘56; h\lf}[:'fjf:.l?r!ﬂcﬂ:nlum
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Direct histamine release bioassay to test unpurified basophils LA R
Fifty ml of blood was collected in 50 ml PBS-13 mM (risodium citrate
{mM EDTA., Erythrocyles, eosinophils and neutrophils were removed with Percoll of
1.078 gfcm3. The Percoll-plasma interlayer was collected, washed with PBS

supplemented with 13 mM trisodium citrate and |mM EDTA, and resuspended in
HEPES buffer.

tho -r;mm_fau with moAb antl-Igli antibody **,
oA :l::i'lll (CLB, nr MH25-1) was dialyzed against PBS (24 b, 4 °C)
mp v :ll sensitization was tested by preineubating n HRE-MN ,,; w
1, total Tgh 2200 TU/AmD with 250 ul anti-Igk (0,28 mg/ml) for :T,f.',

Purification of human basophils for the indirect histamine release assay
DIBCRIMINATING 1M SUP BRNATAN TS

The basophils were purified from buffy coats (500 ml of human blood) by successive L A—
isopycnic centrifugation, elutriator centrifugation and isopycnic centrifugation as 100 [« T . A
previously described 23 ith minor modifications. During the clutriation procedure the L i
fraction was collected between 2,550 and 1,000 rpm. This fraction was further purified il s
over a discontinuous Percoll gradient of 1.068 glcr:i3 and 1.074 ga’cm3. The number of } »| X i )
cells in this preparalion was about 10x100, the purity of the basophils was about a0 | o
50-70%. 2 “ , ;
Removing the IgE with lactic-acid buffer from the (i un)purified basophils. §" ..:E’: 'E?!;' ,::ff:.
To dissociate TgE from (un)purified basophils, the cell suspension (1-20x105 cells), was HON DIBCHIM Wi il MM
washed twice in unbuffered saline, resuspended in 1 ml of elution buffer, pH 3.9 ' M 3 PNGTING NN SUERASATANTS |
(containing 10 mM lactic acid, 140 mM NaCl, 5 mM KCI) and incubated at 23 °C for 4 o | ONASTe n
3.5 min 26 The cells were diluted with 2 ml HEPES buffer and washed once with
HEPES buffer. y
o0 0
Indirect histamine release bioassay with purified basophils. ok .;“ ° :
Passive sensitization of Jactic-acid treated basophils: lactic-acid treated purified oy 'l“ oy "
basophils were incubated (37 °C, 90 min) 27 with 150 ! serum (>100 TU IgE) in HEPES g o ‘: - ?'E'__" ;
" L P

buffer containing 4 mM EDTA and 10 pg/ml heparin to @ final volume of 1 ml

After sensitization, the cell suspension was diluted with 2 ml HEPES buffer and washed i
e ease from the basophils of allergie individualy and nonallergle

twice with HEPES butfer. Subsequently, the cells were resuspended for 30 min. al 37C g
wl by SK/SD-activated mononuclear cell supernatants from 7 different

:n HEPES buffer supplemented with 1 mM CaCl2. i
iy RAST negative for inhalant allergens (closed cireles), individualy

halant allergeny (open clreles). (A) Histamine rexponse of the

Fratants, (B) Histamin
E o response of the nondiseriminating

Mh1a M1 MN14 M1
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Results —

Selection of the HRF-MN supernatants

The mononuclear cells of 8 different donors were activated with SK/SD. Four out of
eight mononuclear cell supernatants discriminated between allergic (RAST positive for
inhalant allergens) and nonallergic (RAST negative) individuals, i.e. showing no
histamine release response in control individuals (figure 1A and figure 3 for HRE-MN2).
Four of the eight supernatants were nondiscriminating in causing histamine release both
in allergic individuals and controls (figure 1B). Although the supernatants were
quantitatively different, these qualitative differences in HRA on basophils of control
individuals were not due 0 the titer (figure 2). On the basis of these gxperiments we
have also chosen HRF-MNS, besides the originally used HRF-MN2, as a discriminating
supernatant (i.e. causing no histamine release in RAST negative control individuals) to
perform some additional experiments (0 investigate the histamine response in selected

groups of allergic individuals and controls.

% 100

P ®—® MN2
[ MN8
© MNO9
E MN10
g MN11
T MN12
% MN14
g MN16
[o]

=

]

[ 8

HRF [% of undiluted]

Figure 2. Hisiamine release from the basophils of an allergic individual induced by
SK/SD-activated mononuclear cell supernatants derived from 8 different donors.
Discriminating supernatants (closed symbols), nondiscriminaling mononuclear cell

supernatants (open symbols).

50

Intamine release response o HRK-M
P “MN In allergle indi
Z I - B aacchil) ple Individualy and controly by the
Fhe bavophil -

2 'nz wii:; :{n;uﬁuym of 22 allergle individuals and 6 normal donors were
il ;-Wl'thl HRF-MIJE z:; "::::iﬁ . TM'K (table 1), Six additional cuﬁlfoll were
iy . - umine relense of one respond
JAMNE w 3 ponder to HRF-MN2
. m.r::mr;:uivuly 47 % and 72 % ). None of the controls, RAST nggnuy:;d
. 8, showed histamine release with HRF-MN2 or HRI-MNS (11 I
W _._;l:?ho patients 15/22 showed more than 10% histamine release with HR'I:WB:I i

« There was no significant correlation between the response to l-lRF%M;I :::

he (o anti-Igh (Spearman r=0.0
A, p = 0,05 )
i w0.3, p > 0,08) (tuble 1) P ) or the total serum Igh level

£ MNB
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-
-
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e :
-
Qi v ] ¥ \
ad- e e
'f'ogn" | a;.
-
RAST - RAST

WUN-induced histamine release in relation to the RAST to inhalant

IN fa‘aﬂ',d ”mhﬂ“’)' HRF-MN8
T (open symboly). Further detaily on

e




——_—

Chapter 2 ,—'
A
14 7 l

Varabity of Il dependent HRA

Iyl «dependency of HRESMN
ir :l: bloassay (unpurified basophils)

'l:f ;i::: :;:;:;::yi with u.npurlﬂed basophils support for Ig-dependency of
Rieotiis witn Iaotlc«ncl: ':“;.Wﬂ?!- First, removing most of the surface Il from (e
induced histamine relense fl: [, TRl R
wottmannin, an inhibi { gure 4A). Second after preincubating the basophily with
: ' tor of the TgE-mediated pathway in human basophils ', inhibition

Wik demonstrated (figure 413) e
o As expected wortmannin dec re
| usod t - '

L uffecting the histamine release by PMA (data not shown) M

80
60
40
20
0

allergic patients

histamine release %1

effects
observed with HRE-MN were dependent on divalent cations and on

80 '
. . aperiture (data not shown),
680 |

100
40 i

80
20

' 60 [
s 2 y

histamine release [%]

; 40

allergic patients

20

Figure 4. (A) Effect of dissociating IgE from basophils with lactic-acid buffer ( stripped)
on the response 1o HRF-MN. Stimulus: HRF-MN2. In the lactic-acid treated population
the histamine release induced by buffer, anti-IgE and PMA was: patient 14 (13, 24,
66 %), patient 7(9, 11, ND) and patient 1(5,-1, ND). Further details on the patients are
presented in table 1. Normal (open bars); lactic-acid ireated (closed bars).
(B) Effect of preincubation of basophils with wortmannin. Basophils were preincubated
at 37 °C for 5 min without or with the inhibitor (10nM). After this preincubarion.
HRF-MN2 was added (100 ). In the cell population preincubated with wortmannin, the
histamine release induced by buffer, anti-IgE and PMA was: patient 4 (16, -2, 51 %),
patient 3 (10, 2, 70 %} and patient 2 (7, 5, 75 %). Further details on the patienls are
presented in table 1. Normal (open bars); wortmannin (hatched bars).

11 6

sera from allergic patients

o Mistamd ¢
. :;a:m!?u to HRE-MNS& of 50% pure lactic-acld treated basophily
W rgic donor and after passive sensitization with the sera of the

iy 1 a .
‘m!! ;nd.o. Both patients are IgE*, In the sensitized populations, the
g wduced by buffer, anti-IgE and PMA were: patient 11 (3, 17 5; iy

. :
k . . W .f!ﬂdl‘ﬂfﬂh .
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Igk-dependency of HRF-MN

Indirect bioassay (purified basophils)

By the indirect bioassay with purified basophils the JgB-dependence of HRE-MN is
investigated by sensitizing lactic-acid treated basophils of a nonallergic and HRF-MN
nonresponder donor with serum. Lactic-acid treated purified basophils were s¢ nsitized
with sera of allergic donors, RAST positive for inhalant allergens, and incubated with
HRE-MN2. Binding of IgE to the lactic-acid treated basophils was verified by FACS
analysis (data not shown). Tn this indirect bioassay HRE-MN2 induced more than 10 %
histamine release in 3/7 of the sensitizing sera (control sera positive for inhalant
allergens) (14 %, 15 %, and 32 %, data not shown). Sera from 2 allergic individuals
(patient 6 and 11) wha were positive in the direct bioassay for HRF-MN2 (49 % and
29 %) responded to HRE-MNS in the indirect bioassay after passive sensitization of
lactic-acid treated HRE-MN nonresponder basophils (figure 3).

To investigate that it was the IgE in the serum that caused the histamine release with
HRE-MNS, two experiments were performed, First, heat-inactivation (2 h, 56 °C) of the
serum beflore passive sensitization decreased the response 1o HRE-MN8 (figure 6).
A more definite proof was obtained by preincubation of the serum with a moAb anti-1gE
(CLB nr MH25-1) before sensitization of the lactic-acid treated basophils. Preincubation
with the moADb against IgE abolished the response to HRF-MNS and to house-dust mite.
Preincubation with an irrelevant moAb (directed against a protein from birch pollen)
did not inhibit the HRF-MN respornse or the house-dust mite response (figure 6).

' Discussion

HRA in the supernatants of cells has to be differentiated in IgE-dependent and
IgE-independent HRF 9, We investigated the IgE-dependency of two discriminating
HRF-MN supernatants. This was shown in several ways. (A) In the direct bioassay with
unpurified basophils: (1) removing cell-bound IgE with lactic acid decreased the
HRE-MN responsc, (2) preincubation with wortmannin (inhibitor of the TgE-mediated
activation pathway in human hasophils 17y decreased only the HRFE-MN and anti-IgE
response and not the response to PMA. (B) In the indirect bioassay with purified

basophils of healthy donors: (3) basophils from nonresponder donors became responsive
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hindrance. On the basis of these results, we conclude that those Wwo PRE-MN
gupernatants contuin 1gE-dependent HRA.

In our opinion the [gE-dependent HRE may be a lectin-like agent or an putonllergen.
That HRE interacts only with a subset of the allergic individuals can be explained by
heterogeneity of g due to & differential glycosylation 3 or by IgE antibodies reactive il
with an auteallergen releaged from e.g. mononuclear cells.

Lichtenstein et al. 8 gpeculate that in allergic patients IgE-dependent HRE is the
missing link between {he clinical symptoms and the level of specific IgE. HRF might
explain the late-phase reaction (6-11 hours after antigen exposure) and the chronic
inflammation that occur in a subset of the allergic patients. In this study we found

support for this hypothesis with preliminary in vivo data on the asthmatic patients tested. Busphily derived from allerg

An agsociation is suggested between @ lowered histamine {hreshold of the lower alrways rgic and nonallergic individuals.
in hy perresponsive asthmatics, a high allergic symptom score in these individuals and a
positive response to a discriminating HRE-MN supernatant. Seven allergic patients of
the Department of Pulmonology were {ested for histamine threshold. Three of the four
patients that were responsive 0 HRE-MN had a low histamine threshold
(PC20% 8 mg/ml), whereas the 3 patients that were HRE-MN negative had 2 normal
higtamine threshold (PC0 > 8 mg/ml). At the moment we are investigating this

association between disease severity and a positive response to a discriminating
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Abstract

We found a high correlation between the MCP-1 content and the histamine-relensing
ity (MRA/MRID) to basophils for 280 supernatants of mononuclear eelly
arman rho 0.80; 95 % confidence interval: 0,76-0.84), After replacing the Igh on
basophils (Igk that does not respond to the IgE-dependent HRF) with [gh* serum
(Igks that does respond to the IgE-cdependent HREF) the correlation between the MCP- |
content and histamine release was much lower (tho=0,12, n=18 versus rho=0,80, nw280;
o [or difference between tho's: <0.05),

After depletion of chemokines in 3 HRE-MN supernatants with heparin-Sepharose,
0 decrease in MCP-1 content and in IgE-independent HRA was found wherens
Igli-dependent HRA was still present, as indicated by: 1) a more marked increase of
Bistumine release between | and 60 minutes; 2) a more marked effect of stripping
i ophils and 3) a more marked effect of loading the basophils with IgE+

We conclude that in HRE-MN supernatants the Igh-independent HRA musks the
Igk-dependent HRA. The latter can be more clearly detected after depletion of
ghemokine activity with heparin-Sepharose.

Introduction

The immediate allergic reaction is frequently followed by a late response altor
6-11 hours, resembling chronic inflammation '3, As both basophils and histamine:
teleasing factors (HRFs) are present in this late reaction, their interaction is likely to be
felevant for the late response 148 HRFs cause histamine release from human basophils.
"e'y are a heterogeneous group of proteins between 5 and 50 kDa produged (n
supernatants of different human cells 48 Recently ? we have reported thal supernutints
mononuclear cells contain both IgE-independent and IgE-dependent histamine:
teleasing activity (HRA) in a highly variable ratio in individual mononuelenr
Aupernatants.

~ Only a subpopulation of the allergic individuals respond to the IgE-dependent HRE,
defined as 1gE* donors 17, Nonallergic donors and some of the allergic donors do nol
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fespond to the IgE-dependent HRF and are defined as 1gE~ tllnnors‘;. We rcport.edht-::-].icr
{hat the IgE in the IgEY serum is responsible for the interzfcuon \;'ll'h HRF b}‘r l;n 1K 1t:m:;
of passive sensitization with a monoclonal anti-IgE anhbodx ..MHCDDFM l e ath )
ussume that the IgE-dependent HRF is a lectin-like agent, which mlc-:ract.s only wi h
subset of the allergic individuals because of differences in glycosylation of IgE ™.
An alternative explanation for the IgE-dependent HRA would be one or sF:veral
autoallergens released from human cells. IgE+ would then be a!n] IgE autoantibody.
One possible candidate autoallergen, human profilin, was exclu(.ied ] ‘
(hemokines are chemotactic cytokines that attract neutrophils (C?(C ‘chemokmes) o;
mononuclear cells (CC chemokines) and are thought to be involved in d1ffax:ent typm_as 0
inflammation 12 Chemokines bind to heparin-Sepharose. Some CC c%mmo.k] nes actwafe
hoth cosinophils and basophils, suggesting a role for these chemokulles m’ the allf:rfglc
renction 13 Monocyte chemotactic protein | (MCP-1) has a pot'en[ hlsfadrr‘nllgc-releds;ng
effect on human basophils which is maxlmaluaf:zr 1. minute 8 Azo; c;
CC chemokine with 71% sequence similarity w1tl:£\l«18CP—l and w1118. sgt
histamine-releasing effect is MCP-3 '8 Reactivity to MCP-1 and MCP-3 % 1s no
i-(lependent. .
mij’l'?if;?imnine—releasing activity of the IgE-independent lilRF supernatant 1§ not
correlated with the allergic status of the donor 20.21 Of the IgE—mdepen}c}:\:rz'l; HRA in the
supernatants derived from mononuc lear cells, 50-60% is due Fu M.CP~1 .P —
In the present paper, we further analyzed the contribution of MCP-1 to
histamine-releasing activity in supernatants of mononucleaf cells. M.D]’COI&I‘,
we investigated the effect of chemokine-depletion on both IgE-independent and on

[gli-dependent HRA.

Materials and methods

lodination ' e il
Ten pg of recombinant (r) MCP-1 (Pepro-Tech Inc,, Rocky Hill, NJ) was rntlholabulcd
by the chloramine-T method with 1 mCi carrier free 1251 (Amersham International Ltd.,

MCP-1 activity compared to IgE-dependent HRA

Buckinghamshire, U.K.). Unbound 1251 was separated from the labeled MCP-1 on
a Sephadex G-50 column equilibrated in PBS with BSA (3 mg/ml).

Competitive RIA for MCP-1

New Zealand white rabbits were immunized with 500 pg of bovine thyroglobulin (B1'Ci)
in complete Freund's adjuvant on day 0, followed by one injection of 100 pg of tMC |
(Pepro-Tech Inc., Rocky Hill, NI) coupled to BTG in Freund's complete adjuvant after
one week. At weekly intervals four injections of 50 pg rMCP-1 coupled to BTG n
complete Freund's adjuvant followed.

Fifty ul rabhit anti-MCP-1 (diluted 1/1500) was incubated with 250 pl Protein A
Sepharose (2 mg/ml), 50 ul sample and 50 1251 MCP-1 to a final volume of 0,65 ml,
After an overnight incubation, the Sepharose was washed, and the radioactivity bound (o
the Sepharose was measured. The MCP-1 content was calculated relative to rMCP- |
(sensitivity 2 1 ng/ml). rtMCP-3 (1 pg/ml, Pepro-Tech Inc., Rocky Hill, NJ) did not
inhibit the binding of 1231-MCP-1 in the competitive RIA for MCP-1.

RAST and the total IgE assay

Donors were selected, after informed consent, from the department of Plasmapheresis ol
the CLB. The sera from all individuals were RAST tested on inhalant allergens and the
total amount of IgE was measured as described previously 23 All individuals were
interviewed for an allergic history. The study, performed after informed consent of the
individuals was approved by the local Medical Ethics Committee.

IgkE for in vitro sensitization

Three sera were obtained of donors from the department of Plasmapheresis of the CLI,
Two IgE™ sera, # 152 and # 163 (total IgE respectively 2200 and 2600 [U/ml) derived
from one donor at different times, contained IgE to inhalant allergens and one
IgE— serum # 27 (total IgE 513 1U/ml) contained IgE positive for penicillin, Igk* s

IgE derived from some allergic individuals that binds HRF; in contrast to Igh that does
not bind HRF .

671
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Purified basophils were isolated, lactic-acid treated and sensitized as described
previously A

The effect of stripping the TgE from the purified basophils with lactic-acid buffer and
resensitization of the basophils was analyzed in a FACScan flowcytometer (Becton and
Dickinson, San José, CA, USA) 24 pyrified basophils were incubated with polyclonal,
PITC-labeled goat anti-human IgE (Kirkegaard & Perry Laboratories Inc., Gaithersburg,

MD).

[istamine release in the bioassay was performed as described previously %
The results in the bioassay for histamine release were not corrected for the spontaneous

relense. The spontaneous histamine release was below 10%.

HRI-MN

Preparation of mononuclear supernatants

Three buffy coats were derived from three donors (two negative and one positive in a
RAST for inhalant allergens). The mononuclear cells were isolated as described
previously 9 Mononuclear cells derived from these three donors were resuspended at
concentrations of 0.19, 0.56, 1.67 and 5%x106 cells/ml in tissue culture medium and
aetivated with: 0, 65, 195, 585 U/ml strcptokinase!streptodornase (SK/SD, Lederle
[aboratories, Pearl River, NY), dialyzed against PBS, anti-CD2 (CLB-T IL.1/1 and CLB
1 11.2/1; each 1 pg/ml) and/or anti-CD28 (CLB 28/1; 5 Wg/ml) and/or PMA (1 ng/ml).
Affer the cells were cultured for 24 hr or 96 hr at 37°C with 5 % CO? the supernatant
wiis harvested and tested for HRA unconcentrated.

Under standardized conditions the mononuclear cells derived from 18 buffy coals
(from 14 different donors: 5 RAST positive and 9 RAST negative to inhalant allergens)
were resuspended at a concentration of 5 x 106 cells/ml and after SK/SD was added to
the cell culture at 65 U/ml, the cells were cultured for 17 hr at 37 °C with 5 % CO2 23,
A supernatant was concentrated three times by ultrafiltration using Amicon YMI
(1000 MW) or YM3 (3000 MW) membranes (Amivan Danvers, MA, Ireland).

Immunoabsorption of HRF-MN supernatant with rabbit anti-MCP-1
After washing 33 mg Protein A Sepharose with incubation medium (without albumin
and glucose) 27.5 i rabbil serum anti-MCP-1 (or rabbit serum anti-Lol p 11 25 g5

| —

MCP-1 activity compared to IgE-dependent HRA

a f‘ieg.ative control), was added (room temperature, head-over-end, | hr). After washing
with incubation medium (without albumin and glucose), 500 pl HRF-MN supernutant

was added 0\Ifemight head-over-end at 4 °C. The supernatant was tested for MCP |
content and histamine-releasing activity.

Depletion of HRF-MN supernatants with heparin-Sepharose

Three HRF-MN supernatants (derived from 2 donors RAST negative and from | donor
RAST positive to inhalant allergens), that were already three times concentrated (YM1)
were pooled. Seventy-five ml of this pool was incubated with 3 gram heparin-Scphul‘t;nc.
CF—‘GB (washed with PBS, Pharmacia LKB Biotechnology AB, Uppsala, chtl.cn'} Aller
snfrmg overnight at 4 °C, the supernatant was separated from the hcparin-Scphar;mw u:'n
a filier. The depleted pool was further concentrated three times (YM3). '

Results

Histamine release induced by rMCP-1 and rMCP-3 is IgE-independent

To investigate the mechanisms of mediator release, the histamine release by rMCP-1 and
r‘MCP-S compared to house-dust mite were tested using the purified basophils derived
from a blood donor with TgE antibodies to house-dust mite. Both rMCP-1 and rMC'I*- 3
lli.d\"e bv:een described as IgE-independent HRF b-le e investigated the effect on lll;:
{HM.aI:mne release by (i) treating the basophils with 30 nM wortmannin iy polent
inhibitor of the IgE-mediated response by inhibiting PI3 kinase 2% 2%, (ii) incubnting the
lr!,&_lfoPh“H with lactic acid, to remove the IgE from the surface of the basophils und
(i1i) investigating the kinetics of histamine release at | minute (figure 1). The histamine
relefnsc by house-dust mite decreased after treating the basophils with wortmannin or
Igctlc acid at 60 minutes. Moreover the histamine release was lower at 1 minute than al
60 minutes. The histamine release response (o rMCP-1 and tMCP-3 showed no
significant difference under these different conditions, indicating that both tMCP-1 and
:ﬁMCP-BI demonstrated IgE-independent histamine release, in contrast 1o house-dust mite

gure 1),
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Figure 1. The mechanism of histamine release by rMCP-1, rMCP-3 and house-dust mite
allergen (HDM). Basophils, derived from an individual with IgE antibodies to HDM,
were incubated with 1667 SQ /ml HDM and 107 M rMCP-1 or rtMCP-3. The percentage
of histamine release was measured. Histamine release was stopped by adding ice-cold
0.9 % NaCl after 1 minute (open bars) or after 60 minutes { closed bars). Basophils were
preincubated with wortmannin (hatched bars) or treated with lactic-acid (double

hatehed bars). This experiment is representative for 3 experiments.

We also investigated the effect of sensitization of lactic-acid treated basophils with an
Jglit serum containing IgE antibodies to house-dust mite (# 163) on the histamine
relense response to tMCP-1 and rMCP-3. The basophils were obtained from a blood
donor RAST negative to inhalant allergens. After sensitization of the lactic-acid treated
busophils the histamine release (o house-dust mite increased between | minute and
60 minutes. No significant increase was demonstrated for the histamine release response
1o PMCP-1 and tMCP3 between | minute and 60 minutes (lactic-acid treated basophils,
(MCP-1: 3 %, tMCP-3: 3 %; after sensitization with # 163, rMCP-1: 3 %,
IMCP3: | %),

MCP-1 activity compared to [gE-dependent HRA

HRF-MN production

Effect of differences in culture conditions of mononuclear cells on the his
release by these supernatanis —
With the Inolnonuciear cells derived from three donors (two RAST positive and one
RAST negative in a RAST to inhalant allergens) we investigated the influence of llwl
culture conditions, cell density and activation, on the HRF-MN production
All supemata‘ms were each tested on three basophil denors: two RAST positive and nm;
RAST Feganve in a RAST to inhalant allergens. Besides the spontancous HR [':
production, the mononuclear cells were activated with different SK/SD concentrations
(0, 65, 195, 585 U/ml) and different combinations of anti-CD2 unli»E'I)E;
(1 pg/ml and 5 pg/ml, respectively) and PMA (1 ng/ml) for 24 hr or 96 hr. ,Cmnp'u.'l.:;l 1o
the spontaneous HRF production, activation of the mononuclear cells increased l|'l:: HRA
levels of the supernatants. No significant differences in the HRA levels were found whe
cultured at cell densities of 1.67x 106 cells/ml and 5x 108 cells/ml were compared ¥

100 T _F_T_i'll'fll T
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Figure 2. Corre he o ]
2 Correlation between MCP-1 content in small cultures and histamine release

The mononuctear celly were devlved from: nwo RAST negative donors (MN-NA; open
circles and open squares) and one RAST positive donor (MN-A: open triangles)
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Correlation between MCP-1 content and the histamine release by these HRF-MN
supernatants

Next we investigated the relation between the MCP-1 concentration in the supernatants
and the histamine release by these supernatants (figure 2). The MCP-1 content of the
supernatants highly correlated with the histamine release induced by the supernatants
(8pearman's rho 0.80; 95 % confidence interval: 0.76-0.84).

Iglisindependent and IgE-dependent HRA by HRF-MN: differences in correlation
between MCP-1 content and the histamine release by the HRF-MN supernatants at
| minute and at 60 minutes

We next investigated the relation between the MCP-1 content and an IgE-independent
und/or 1gE-dependent HRA in 18 mononuclear supernatants (the mononuclear cells were
sultured under standardized conditions). Basophils derived from a blood donor, IgE™ and
RAST negative to inhalant allergens, were divided in three populations: (1) lactic-acid
(rented, (2) lactic-acid treated and subsequently sensitized with IgE+ serum # 152 and
(he histamine release stopped at 1 minute and (3) as (2) but stopped at 60 minutes.
Lach population was incubated with 18 mononuclear supernatants (table 1).

Table 1.
Correlation between MCP-1 content of 18 HRF-MN supernatants

and HRA of the same supernatants on different basophil populations.

lactic-acid histamine mean % Spearman's rho
treated release histamine (95 % confidence interval)
basophils stopped at release
with [minutes] + SEM
60 30+2 0.44 (-0.04/0.75)
ns2 1 33+2 0.59 (0.17/0.83)
o2 60 58 + 4 0.12 (-0.37/0.56)

Lactic-acid treated basophils obtained from a non-allergic donor were sensitized
with [l serum #152 and incubated with 18 HRF-MN supernatants,

J_‘. - - __‘:

MCP-1 activity compared to IgE-dependent HRA

The correlation between MCP-1 content in the HRF-MN supernatants and the difference
in histamine release in the sensitized population at 1 minute and 60 minutes way:
rho -0.20; 95 % confidence interval: -0.61-0.30,

These results indicate that besides MCP-1 another HRA is present in the mononuelenr
supernatants that has the characteristics of an [gE-dependent HRA.

Removing the IgE-independent HRA from the HRF-MN supernatants:
As we were interested in the IgE-dependent HRA in the mononuclear supernatants we
investigated the effect of removal of [gE-independent HRA from supernatants.

By preincubation with rabbit serum anti-MCP-1

Preincubation of a HRF-MN supernatant with rabbit serum coupled to protein A
Sepharose caused a decrease in (i) MCP-1 content of > 99 %, from 144 ng/ml to
< 1 ng/ml and in (ii) histamine release of 70 % (data not shown); preincubation witl
a control rabbit serum anti-Lol p I1, resulted in no decrease in MCP-1 concentration and
< 5 % decrease in histamine release.

By treatment with heparin-Sepharose

The treatment with heparin-Sepharose caused a decrease in MCP-1 content of 83 %,
from 149 to 25 ng/ml. The effect on the histamine release response to HRF-MN afler
heparin depletion was investigated after sensitization of lactic-acid treated basophils with
an IgET serum (#163, figure 3). The histamine release of the IgE-independent HRA
decreased with 47 % after chemokine cepletion. An IgE~ serum (#27) was compured
with an IgE* serum (#152) in the histamine release by the chemokine depleted
supernatant. The histamine release increased between | minute and at 60 minutes only
for the IgEt serum (before heparin: 19 %; after heparin: 44 %) in contrast (o (he
IgE~ serum (before heparin: 3 %; after heparin: 2 %). The IgE-independent HRA of the
heparin-depleted HRF-MN pool had also decreased when measuring the histamine
telease of basophils treated with wortmannin, an inhibitor of the IgE-mediated response
(data not shown). Another pool of supernatants was depleted with 15 or 3 gram
heparin-Sepharose, This resulted in a higher decrease in MCP-1 content (S 1 ng/ml)
using 15 geom heparin-Sepharose, but also the IgE-dependent HRA was not clearly
detectable anymore (datn not shown), These results indicate that the presence of un

7

T T T - ad-a AN |



[

Chapter 3

Igh-dependent histamine-releasing activity is more convincingly demonstrated after
heparin depletion and is dependent on the presence of IgE* on the basophils (figure 3).

80
» 60Ff
{1+
[+}]
®
o 40
£
=
[\s]
@D 20[
=
T 60 1! 60'
lactic-acid lactic-acid+ #163

Figure 3. Effect on the histamine release by HRF-MN after heparin depletion. A pool of
three HRF-MN supernatants (open bars) was depleted with heparin-Sepharose (closed
bars). The histamine-releasing activity was measured after sensitization of lactic-acid
treated basophils with IgE* serum #163. The histamine release was stopped at 1 minute
and at 60 minutes by adding ice-cold 0.9 % NaCl Results are presented as the

mean 4 SEM of two experiments.

Discussion

Our results confirm that both tMCP-1 '4-1¥ and tMCP-3 I8 4ctivate the basophil via an
[gti-independent mechanism 14-18 11 (his report the IgE-independent

histamine-releasing effect of MCP-1 and MCP-3 was shown by lactic-acid treatment of

MCP-1 activity compared to IgE-dependent HRA

the basophils, by wortmannin preincubation of the basophils, by the time course ol
histamine release and by sensitization of lactic-acid treated basophils with serum.

Alam et al. 14 reported a significant reduction of histamine release to rMCP-| aftor
lactic-acid treatment of the basophils, whereas we found no decrease and perhaps even
an increase.

Despite the high correlation between MCP-1 levels and the histamine-releasing
activity in the HRF-MN supernatants, a quantitative discrepancy was found between the
immunochemical reactivity for MCP-1 and the histamine-releasing activity in (he
HRF-MN supernatants, The histamine release by rMCP-1 was about 1000 times loss
active compared to the histamine-releasing activity of the HRF-MN supernatants on the
basis of their MCP-1 content. Several explanations are possible for this phenomenon:
1) MCP-3 or other factors are more relevant than MCP-1 for the histamine-releusing
activity in the HRF-MN supernatants, 2) the HRF-MN supernatants might contiin
(an)other factor(s), e.g. 1L-3 & BA% 22, that primes the basophils (within | minute) for
histamine release or induces histamine release from the basophils, 3) the recombinant
material has less biological activity but its immunological activity is comparable (o the
native protein (the polyclonal anti-MCP-1 serum was obtained by immunisation with il
same recombinant material) or 4) the natural material has less immunological reactivity.

MCP-1 in pooled mononuclear supernatants has been reported to be responsible for
50-60 % of the HRA 14 22, Kaplan et al. 30 have found a reduction of 75-80 % ol the
HRA after immunoabsorption in pooled HRF-MN supernatants of MCP-1, RANTES
and TL-3 ¢,

In this report we showed that in supernatants containing a high level of MCP<1 il s
difficult to differentiate between IgE-dependent and IgE-independent HRA because the
histamine release is already near maximal at | minute.

After immunoabsorption of the MCP-1 activity in the HRE-MN supernutants with
polyclonal serum anti-MCP-1 a decrease of > 99 % in MCP-1 content and of 70 % in the
histamine release by the lIgE-independent HRA was found, Using a suboptimal amounl
of heparin-Sepharose, that binds many if not all chemokines, a decrease of B3 % 1n
MCP-1 content and of 47 % in the histamine release in the lgh-independent FIRA wis
shown, The lower decrease in MCP-1 depletion with heparin-Sepharose and the
comparable decrease in [gh-ndependent HRA indicates that besides MCP-1 unother
Ighi-independent FIRA s present in HIRE-MN,

[ T —— "
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The Ighi-dependent HRA was not i PMA-like respons " the' ) release
pesponse 10 PMA at 60 minutes did not incrense by senaithe e Busophils
(duta not shown). " |

We conclude that removal of IgB-independent HRA in HRE-MN with
heparin-Sepharose and measuring the increase of histamine release after | minute is
o more reliable way to investigate IgE-dependent HRA in supernatants of cells and/or
the putients who respond (o it.
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Reactivity to IgE-dependent HRA in datopy

Abétract

We investigated the relation between the occurence of IgE reactive with histamine-
releasing factor (HRF) and the clinical status of the patients. We included 18 patiens
with allergic asthma, 19 patients with nonallergic asthma, 17 patients with allerpic
rhinitis and 19 healthy control individuals. Sera were used to passively sensitize purified,
lactic-acid treated basophils. IgE-independent histamine-releasing activity due 1o
chemokines was removed from mononuclear cell supernatants with heparin-Sepharose,
IgE-dependent histamine-releasing activity was determined by measuring the increase i
histamine release between | minute and 60 minutes: AHRFE.

In the patient groups and the controls, the number of sera with more than 12 % AHRI
histamine release were: 8/18 patients with allergic asthma, 2/19 patients with nonallergic
asthma, 5/17 patients with allergic rhinitis and 0/19 of the controls. The capacity of
a serum to sensitize basophils for reactivity to HRF was associate: 1) with Ighi o
inhalant allergens: 40 % of the RAST positive individuals and 8 % of the RAST negative
individuals showed more than 12 % AHRF histamine release (Odds ratio i
2.00-30.29, p=0.003); 2) with bronchial sensitivity to histamine in all asthmatic patienty
(geometric mean PCaq: 1.50 versus 0.51 mg/ml, p for difference 0.004) and 3) with
bronchial sensitivity to histamine in allergic asthmatic patients (geomelric menn
PCaq: 1.27 versus 0.37 mg/ml, p for difference 0.017).

These findings support the hypothesis that IgE-dependent HRF might contribute o
the chronic-allergic reaction.

Introduction

The response of an allergic patient to an allergen is characterized by an immediate
response, occuring within 5-10 minutes and in some individuals followed by n late-phase
tesponse after 6-11 hours '3, The late-phase of the allergic reaction correlates batlor
with the disense severity of the patient . The pathogenesis of this late response it
~complex and not completely understood, After binding of the allergen to the Tk on the
surface of mast cells and/or basophils, these cells degranulate and relouse tholr
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miedintors, These mediators cause the allergic symptoms of the acute response and attract
wllammatory cells (neutrophils, eosinophils, lymphocytes, basophils, monocytes) into
the ulfected site which in turn are primed or activated at the site of inflammation
(nte-phase response and chronic-allergic inflammation) %3

Of (he FeeRI expressing cells, in the immediate allergic reaction the mast cell is the
predominant source of mediators, whereas basophils rather than mast cells release their
miedintors in the late phase 57 These data suggest that the basophil plays a role in the
Jute phuse of the allergic reaction ®. However, the stimulus for the basophil activation in
the nllergie late phase reaction and chronic-allergic reaction is still unknown.

HRFs 713 are a heterogeneous group of proteins between 5 and 50 kDa found in
supernatants of different human cells. They induce histamine release from kruma‘n
husophils, As both basophils and histamine-releasing factors (HR]?S) are present in this
lute renction , HRFs are thought to be involved in the late response .

Purt of the histamine release induced by HRF has been found to be due to

© chemokines. BEspecially monocyte chemotactic protein-1 (MCP-1) is thought to be
important for the IgE-independent HRF histamine release in the cell supernatants
deseribed above 416 A reduction of 75-80% of the histamine-releasing activity has
heen found after immunoabsorption of MCP-1, RANTES and IL-3 17 in pooled
HRRF-MN supernatants. ‘

Roecently IP’, we reported that supernatants of mononuclear cells contain a mixture of
both IgE-independent and IgE-dependent HRF; the composition is qualitatively and
(uantitively different in mononuclear supernatants of individual donors. The histamine
elense induced by the IgE-independent chemokines is already maximal after 1 minute
W 1601922 owever, the histamine release induced by IgE-dependent activators
(ke nnti-Igh and allergen) is low at 1 minute compared to the maximal response after

|4 minutes **. In supernatants derived from mononuclear cells (HRF-MN) that conta:t{:
i high level of Igki-independent HRF, the IgE-dependent HRF is difficult to detect
and itw elinieal relevance difficult to evaluate.

We therefore modified the method to measure the IgE-dependent HRF activity 6 we
diseriminated the IgE-dependent HRF in HRF-MN supernatants from the
Iyl independent HRE by: 1) depletion of most of the IgE-independent chemokine
uotivity from the HRF-MN supernatants by its affinity to heparin-Sepharose,
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2) substraction of the histamine release at 1 minute from the histamine release response
at 60 minutes.

In this report we investigated the correlation between the response Lo the
IgE-dependent histamine release in HRF-MN and the disease status in asthma and
allergic rhinitis. By sensitization of basophils derived from nonallergic donors with
serum IgE of the patients, we were able to avoid variation due to (hypothetical) in vivo
priming of the basophils. We investigated the presence of IgE reactive with HRF i four

groups of subjects: patients with allergic asthma, nonallergic asthma, allergic rhinitis and
healthy controls.

Patients and methods

Human subjects
IgE for in vitro sensitization

This study was performed after informed consent of the patients and was approved by
the local ethical committee.

Allergic asthma patients (1able 1)

Twenty-one patients with allergic asthma were selected from the outpatient Department
of Pulmonology. Asthma was diagnosed according to the criteria of the Americun
Thoracic Society 24 Patients with astima had a history of paroxysms of dyspnoe,
wheezing and coughing. Patient selection was based on a low histamine threshold
(PC2p = 8 mg/ml), positive skin-prick test and a RAST positive to at least one inhalunt
allergen. All patients were in a stable phase of their disease. None of {lie patients wis
treated with immunotherapy. Three sera were excluded because they demonstrated in (he
bioassay >10 % histamine release after addition of concentrated culture medium with
streptokinase/streptodornase (SK/SD was used to activate the mononuclear cells '),
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Table 1. Characteristics Dfpaﬁll?ﬂi.!' with aiierglc asthma and non-aﬂergic asthma.
Table 2. Characteristics quazim.'s with allergic rhiniti
giC hinitis

and of the healthy controls.

PiNo b~ AGE SEX S FEV1 rev FEV1 PC20 dHRF TigE R A ST

[% FEV1 /FVC [mg 0 G B MC D *
pred] [%] [%] /mi [%] fmi] PG B" AGE SEX dHRF TIgE R A ST
A-asthma U @B M ¢ D *
A6 A 34 M 1 69 ND 60 007 143 627 4 0 3 4 34 [%] _fmi]
A10 A 43 M O 73 11 69 ag7 5 12 0 0 2 0 02 Al. thinitis
Al A s0 F O 98 19 65 104 10 420 0 0 O 4 0 4 D9 A 43 M 10 690 0 4 0 0 4
A2 A 45 F 1 62 18 57 115 5 490 0 0 O 1 0 1 D10 A 3 M 5 1050 0 2 0 0 2
! A 24 F O 9 8 84 066 8 246 0 D 5 0 035 D11 A 23 M 10 62 0 0 4 0 0 4
Al4 A 28 F {1 68 4 76 025 25 112 0 0 3 4 24 D12 A 3 F 5 1151 0 4 0 0 4
A5 A 22 F o 98 4 94 080 178 1400 4 2 2 1 4 4 D13 A 28 F 8 780 0 2 0 0 2
A6 A 41 F 1 106 5 B2 480 3 14 0 0 1 0 01 D14 A 47 F 85 67 3 2 0 0 0 3
Al7 A 27 F 1 of 8 B8 858 3 88 0 0 0 1 11 D15 A 3 M 5 86 2 0 2 0 0 2
AlB A 4 F O 91 13 67 020 0O B8 0 0 2 0 02 D16 A 28 F 105 387 4 1 1 2 0 4
A8 A 23 F o 108 8 8 180 3 N7 0 0 0 1 01 D17 A 27 M 23 209 0 0 3 0 0 &
A20 A 3 M 1 67 0 74 020 13 %7 0 0 5 0 05 D18 A 43 F 8 1250 0 2 0 0 8
ARd B 20 F 0 {17 5 77 120 69 466 2 0 0 4 4 4 D20 A 18 M 5 86 0 0 3 0 0 3
AR2 B 27 M O 8 4 78 040 346 257 5 0 4 1 05 D21 B 3 M 4 9110 0 0 0 0 5
- A24 B 4 M {1 72 3 70 050 -5 297 0 0 4 2 04 D22 B 29 M 23 710 0 0 4 0 4
A2S B 24 MO 68 5 B3 0980 15 911 0 0 4 2 04 D31 A 78 F ¢ S 0 0 3 2 0 3
ARG B 28 F 1 83 21 65 090 238 205 0 0 0 4 4 4 D32 A 33 M 2 1830 4 0 0 0 4
n27 B 43 M 1 @8 &3 51 032 38 982 0 0 0 5 5 5 D34 A 50 F 2 98 0 4 0 0 0 4
NA-asthma D35 A 39 M 2 1110 3 0 0 0 3
Bo A 38 F 1 8 14 69 280 6 45 0 0 0 0 00 Controls
810 A 24 F O 130 0 92 017 10 19 0 0 0 0O 00 c1 A2 F ¢ 120 0 0 0 0 O
i1 A 33 F O 113 3 76 131 23 7 0 0D 0 0 00 c2 A 28 F ¢ 220 0 0 0 0 0
B2 A Bf M 1 88 1 69 157 138 5 0 0 0 0 00 ca3 A 28 M o 10 0 0O 0 0 0
B3 A 33 F 1 105 ND 77 250 B 225 0 0 0 0 00 Ca A 28 M 4 180 0 0O 0 0 0
14 A 21 Fo 118 6 9 08 B8 63 0 0 0 0 00 C5 A 29 F 4 s 0 0 0 0 0 0
{18 A 55 F O 106 12 75 079 5 6 0 0 0 0 00 ce A 33 F 2 450 0 0 0 0 0
16 A 3 F O 66 O 68 380 5 209 0 0 0 0 00 c7 A 32 F 9 8 0 0 0 0 0 0
B17 A 53 M 1 B2 40 45 120 50 414 0 0 0 0 00 cs A 28 F 2 420 0 0 0 0 0
n1e A 3 F 1 100 11 80 374 5 § ¢ 0 0 0 0O co A 28 F 9 88 0 D O 0O 0 O
Be A 24 F O 100 7 8 372 5 24 0 0 0 0 00 c10 A 40 M 6 260 0D 0O 0 0 0
[0 A 56 F 1 61 -1 58 140 5 309 0 0 0 0 00 e A gg F g 950 Dm0 D
R B 48 M 1 57 16 42 1.10 0 5 0 0 0 0 DO c12 A 29 M 4 220 0 0 0 0 0
nag B 55 M 1 65 8 B4 3.30 0 15 €0 ¢ 0 0 00 c1a A& 3 F 2 A I < R TR o R
3R B 4 F O 8 1 81 180 8 14 0 0 0 0 00 G4 A, 28 F 0 A0 000 6L (0D
Bat A 4 M O 116 5 63 D10 4 233 0 0 0 0 QO c17 A &8 F -2 00 0 0O 0 0 0
B2 A 33 F 1 86 1 68 310 4 8 0 0 D 0 00 c18 Ao 2Rl F 0 dgiie o ol o oo
(it A 95 M 1 73 2 B0 380 -2 187 0 0 0 0 00 c19 A 45 M 4 2410 0 0 0O O 0
s A 36 F 1 111 11 79 645 4 B4 0 0 0 0 00 cao A 81 F 4 480 0 0 0 0 0
021 A_80 F T T o )

Lagend of table, definition of abbreviations: A-asthma= altergic asthma; NA-asthina

w nonsallergic asthma; b= basophil donor; M= male; = female; S= smoking; O= no;
P sy rew FEV L= reversibitity of FEVE with salbutamol: dHRE= delta HRE;

Tyl total IgE; G grass; Bs birch pllen; M= Jowse-clast nilte; € cat dander;

D dog dander; *= the highest RAST score to a panel of inhalant allergens

Lagend af rable, definition of abbreviations: b= hasophil donor;

M male; B fomale; S» smoking; 0w no; e yes; dHRE= defta HRE;
Tlghis total Igh; Gw giass pollen; Be bivch pollen; M= hoitse dust
mfter Cw vat dander; Dw dog dander; NDw not determined;
"-.m.WMMW-&ummﬁqmh.n!‘nm allergens
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Nonallergic asthma patients (table 1)

T'wenty patients with nonallergic asthma were also selected from the outpatient
Department of Pulmonology. Asthma was diagnosed according to the criteria of the
American Thoracic Society >4, Patients with asthma had a history of paroxysms of
dyspnoe, wheezing and coughing. Patient selection was based on a nonallergic history,
low histamine threshold (PCap < 8 mg/ml), negative skin-prick test and RAST negative
(0 0 panel of common inhalant allergens. All patients were in a stable phase of their
disense. None of the patients was treated with immunotherapy, One serum was excluded
because it demonstrated in the bioassay >10 % histamine release after addition of
concentrated culture medinm with SK/SD (described below).

Allergic rhinitis (table 2)

T'wenty patients with allergic rhinitis were selected from the outpatient Department of
Otorhinolaryngology. Patients with allergic rhinitis had a history of sneezing, itching in
the nose, a running nose or a blocked nose, but no history of current or past episodes of
puroxysms of dyspnoe, wheezing and coughing. Patient selection was based on an
allergic history, positive skin-prick test and RAST positive to at least one inhalant
allergen. All patients were in a stable phase of their disease. None of the patients patients
was treated with immunotherapy. Three sera were excluded because they demonstrated
in the bioassay >10 % histamine release after addition of concentrated culture medium
with SK/SD (described below).

Cantrol group (table 2)

Nineteen employees without an history of allergy or upper and lower airways diseases
mnd RAST negative for a panel of common inhalant allergens were selected from the
Departments of Allergy and Pulmonology. Of the 19 controls individuals, 13 were tested
lor bronehial histamine reactivity, which was normal (PCa0 > 8 mg/ml) in all tested
control individuals.

Reference plasma: IgE+

MucDonald et al. have defined IgE derived from some allergic individuals that interacts
with HRE as IgE* ; in contrast to 1gE=, that does not interact HRE Y, One IgE+ serum
# 163 (total TgE 2600 1U/ml) derived from an individual with allerglo asthma and

Reactivity to IgE-dependent HRA in atopy

a histamine threshold PCy < 8 mg/ml was obtained from a donor of the Departrment of
Plasmapheresis.

Cell donors
Mononuclear cell donors
Three donors were selected from the Department of Plasmapheresis. All individunly

were interviewed for an allergic history. In a RAST for inhalant allergens, 2 donors were
negative and 1 was positive.

Basophil cell donors
Two donors were selected from the Department of Plasmapheresis. Both donors were

RAST negative for inhalant allergens and had a negative allergic history.

RAST and the total IgE assay '3

The sera from all individuals were RAST tested in a panel of common inhalant allergens
and the total amount of IgE was measured as described previously 25 The RAST WilN
scored as follows: percentage binding of radioactivity between 0-2 %: 0: 2-5 %: |
5-10 %: 2; 10-20 %: 3; 20-40 %: 4: > 40 %: 5. The highest score in the RAST for one of
the inhalant allergens tested is shown in table 1 and 2.

Skin-prick test 18

Allergens for skin-prick tests were obtained from ALK (Copenhagen, Denmark).
Skin-prick tests were performed with a panel of common inhalant allergens as deseribed
by Van der Zee et al. 2.

Lung function tests

FEV | and FVC were measured with a calibrated, water-sealed spirometer, aecording o
standardized guidelines 9. Bronchial hyperreactivity to histamine was determined by u
2-minutes tidal breathing method 27, The histamine threshold was defined ax the
interpolated concentration of histamine that caused a decrease in FEV ) of 209 ol (he
baseline value.
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Histamine release

Higtamine release was performed as described previously 18 A stimulating polyclonal
sheep anti-human IgE antiserum (100 ng/ml 18 LB, nr SH25P01) and house-dust mite
extract (HDM, 1667 SQ /ml, ALK, Copenhagen, Denmark) were used to detect
|gli-mediated histamine release. IMCP-1 (Pepro-Tech Inc., Rocky Hill, NJ) was used at
concentrations of 10-7 M. The incubations with HRF-MN were performed in 350 pl
(250 ul cell suspension and 100 pl HRE-MN supernatant). Concentrated culture medium
with SK/SD was tested as a negative control. The histamine release was stopped by
diluting the cells in ice-cold PBS. The results were not corrected for the spontaneous

relense. The spontaneous histamine release was helow 10%.

Chemokine-depleted HRF-MN supernatants

HRE-MN supernatants were prepared and concentrated as described previously e
Three HRF-MN supernatants that contained IgE-dependent HRF were pooled.
Seventy-five ml of this pool was incubated with 3 gram heparin-Sepharose CL-6B
(Phurmacia LKB Biotechnology AB, Uppsala, Sweden). After stirring overnight at 4 °C,
the supernatant was separated from the heparin-Sepharose on a filter. The depleted pool
wus concentrated three times (YM3): HRF-MN-hep.

Highly purified basophils were isolated and sensitized as described previously 18
The effect of stripping the IgE from purified basophils with lactic-acid buffer and
resensitization of the basophils was investigated. Binding of polyclonal, FITC-labeled
goat anti-human IgE (Kirkegaard & Perry Laboratories Inc., Gaithersburg, MD) zxzas
anulyzed in a FACScan floweytometer (Becton and Dickinson, San José, CA, USA) ="

Detection of the IgE-dependent histamine release in HRF-MN

We discriminated the IgE-dependent HRF in HRF-MN from the IgE-independent HRF
hy 16, 1) depletion of most of the IgE-independent chemokine activity from the
HRF-MN supernatant with heparin-Sepharose, 2) subtraction of the histamine release
response at 60 minutes with the histamine release response at | minute (the increase in
histumine release between | minute and 60 minutes in the lactic-acid treated cells that
were not sensitized was < 10%) and 3) sensitization of [nctie-neld treated basophils
derived from a nonallergic donor with serum derived from the patients.

Reactivity 1o IgE-dependent HRA in utopy

HRF activity expressed to reference: AHRF

As a reference in each of the three experiments the same [gE* serum was tested. In
experiment 1, 2 and 3 with basophil donor A, B and A, respectively. The increase in
histamine release between 1 and 60 minutes to HRF-MN-hep after sensitization with
IgE+ were: 40, 13 and 47 %, respectively. Of each patient serum the increase in
histamine release between 1 and 60 minutes to HRF-MN-hep was expressed s
percentage of the reference IgEY serum: AHRF. The number of patient sera tested fn the
three experiments were: 35, 11 and 27, respectively.

Statistics
The cut off value for AHRF was determined as the mean +3SD of the AHRF relense
found with sera derived from control individuals. Associations were determined hy

means of Chi-square test; the difference of the geometric mean £ SEM by Student's
t-test.

Results

Comparing the four patient groups

The histamine release response to chemokine-depleted mononuclear supernatant in (he
4 groups is shown in figure 1. The results represent the increase in histamine relense
from | minute to 60 minutes. AHRF is expressed as percentage of the reference serum.
Using the control group (n=19) we defined the cut off value for being Ightt
(mean +3SD of AHRF) of this study at 12 % of the reference serum. All the contraly
were below this value (figure 1). In the patient groups, the number of sera with mone
than 12 % AHRF histamine release were: 8/18 in the allergic asthma group, 2/19 in the
nonallergic asthma group and 5/17 in the allergic rhinitis group.

The percentage of patients in the allergic asthma group with more than 12 % AHRE
histamine release differed significantly from the healthy controls (0%) (Odds ratio 38,00,
1.98-730.54, p=0.003), In the atopic patient groups (allergie asthma and allergie chinitis)
40 % of the individunls showed more than 12 % AHRI histamine release, This differed
significantly from the nonallergic patient groups (nonallergic asthma wnd
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lienlthy controls) in which 8 % of the individuals showed more than 12 % AHRF
histamine release (Odds ratio 7.77, 2.00-30.29, p=0.003). No significant differences
were found comparing the other patient groups with each other.
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Figure 1. The histamine release response io chemokine-depleted mononuclear
supernatant in 4 patient groups is shown, The results represent the increase in histamine
retease from 1 to 60 minutes. AHRF is expressed as percentage of the reference serunt.

Associntion between AHRF histamine release response and the different
parameters of atopy |
The AHRE histamine release response (n=73) was associated significantly with:
(0 the total IgE level (cut off value 200 TU/ml): Odds ratio 11.04, 3.17-38.44, p<0.001 ;
@ (he highest score in the RAST for inhalant allergens (cut off value >2) :
Oy ratio 19,10, 4.66-78.24, p<0.001; @ and a positive RAST positive for grass pollen
(et off value >2): Odds ratio 49.72, 2.58-958.75, p<0.001; cat dander (cut off value >2):
Odds ratio 30.00, 3.28-274.52, p<0.001 and dog dander (cut off value >2):
& ratio 49.72, 2.58-958.75, p<0.001.' The associaton between AHRF and IgE to
e-dust mite (Odds ratio 3.82, 1.07-13.62, p=0.07) or birch pollen (Odds ratio 0.44,
B8, p=0.96) was not significant. R g
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Figure 2. Comparison between the asthmatic patients (allergic and nonallergic) of the
HRF positive sera (IgEY ) and HRF negative sera (IgE=) with PCaq histamine (mg/ml),
The asthma patients are subdivided in sera RAST negative for inhalant allergeny,
nonallergic asthma patient (open squares), sera RAST positive for inhalant atlergens,
allergic asthma patients (closed triangles <2 in the RAST) and sera RAST positive fur
inhalant allergens, allergic asthma patients (closed circles > 2 in the RAST).

Correlations in the asthma groups

In patients with asthma the association between the bronchial histamine threshold und
reactivity to HRF differed significantly (IgE* , geometric mean PCyg 0.51 mg/ml,
0.39-0.68, versus IgE™, geometric mean PCy 1.50 mg/ml, 1.21-1.88; p for difference
0.004, figure 2). This association was also significantly different in patients with allergle
asthma (IgE*, geometric mean PCyg 0.37 mg/ml, 0,27-0.50, versus Igh~, geometrie
mean PCyy 1,27 mg/ml, 0.89-1.81: p for difference 0.017),
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In the asthma groups IgEt was not significantly associated with age, sex, being a
smoker, the percentage of reversibility of FEV with salbutamol, FEV as percentage of
predicted or the ratio FEV /FVC.

Discussion

MacDonald et al. ? postulated that the IgE-dependent HRF is a lectin-like agent, which
interacts only with a subset of the allergic individuals because of differences in
glycosylation of IgE. An alternative explanation for the histamine release by
Iyl -dependent HRF would be: IgE antibodies to (an) autoallergen(s) released from
human cells '® 2. |

lLooking at the responsiveness to HRF, the results reported by different investigators
ire contradictionary. Some authors reported that basophils derived from only a subset of
the allergic individuals and not from nonallergic individuals respond to HRF. This
response correlates with the atopic status of the basophil donor 30-33 the disease severity
and Is dependent on the IgE™ 9. 34 4n the surface of the basophils. Others, however,
found that basophils derived from both allergic and nonallergic individuals respond to
IRF, although allergic individuals showed a higher response 35.36. this response did not
vorrelate with the disease severity 36 Some of these investigators also described that this
jesponse to HRF is IgE* mediated 38,

The sensitization of lactic-acid treated basophils derived from two nonallergic donors
with sera derived from the different patients excludes in vivo priming of the basophils
and the variability caused by using basophils of every patient. The only variable in the
method we used was the serum of the patient.

A disadvantage of this serum-based bioassay as a test sysiem is, the possible
involvement of serum factor(s) that modify the IgE-dependent histamine release.
However, both the spontancous histamine release and the anti-IgE mediated histamine
telense were comparable upon sensitization with the IgE* and IgE~ containing sera

(it not shown),

Reactivity to IgE-dependent HRA in atopy

The low prevalence of IgE* in the RAST negative asthmatic patients suggests thut
the IgE-dependent HRF is not an important factor in nonallergic asthma, confirming
results obtained by others, who used platelets supernatants as HRF source 3%,

In all asthma groups, the geometric mean PCyq histamine was significantly different
between the IgE* patients and IgE~ patients, We did not measure the PCxq histamine
the allergic rhinitis group. The association between IgEt and a low PCag histamine in
asthma is not necessarily contradictory to the finding of IgE™ in patients with allergle
rhinitis. We 7 like others 3% 39 found in some patients with allergic rhinitis without
lower airway symptoms a low PCyy histamine level.

As both the cells that respond to IgE-dependent HRF and the inflammatory celly that
produce HRF are present in the late-phase response and the chronic-allergic reaction, our
results support the hypothesis that the IgE-dependent HRF contributes to the late-phise
response and the chronic-allergic reaction in a subpopulation of the atopic patients,

We conclude that in allergic rhinitis and in allergic asthma the response to the
IgE-dependent HREF is highly correlated with the atopic status of the patient, In all
asthmatic patients and in allergic asthmatic patients, the presence of IgE is associnted
with a low histamine threshold (PC3q histamine < 2 mg/ml).
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Brief communication

Profilin is a protein found in all ecukaryotic cells. Profilin in pollen from grasses, troes
and weeds was found to be, largely responsible for crogsallergenicity between pollen ind
vegetable foods 1,2 yalenta et al. * described crossreactivity for human Igh antibodies
between profilin from birch pollen and profilin from human platelets, using
immunoblots as assay system, We identified 11 sera with IgE to o human profilin
containing fraction in a preliminary investigation i

[n the present study we re-investigated the occurrence of IgE against human profilin
in view of the possibility that human profilin, acting as autoallergen, might be implicated
in 1gB-dependent histamine-releasing activity 3

Human profilin was isolated from human platelets by its affinity to poly-l-proline ¥,
IgE to profilin described by others 2.3 45 well as by us ' reacts with profilin from pollen
and vegetable foods. It was therefore unexpected to find IgE-binding to the fraction
containing human profilin in sera that were negative for IgE to pollen allergens 4 Since
all these sera were positive in the RAST for Aspergillus Fumigatus, other moulds and
yeast, we assumed that this might indicate crossreactivity between profilin from moulds
and human profilin. Alternatively, we considered the possibility that tissue damage by
the mould was responsible for the release of autoallergenic human profilin.

However, none of these sera were positive on an immunoblot of an extract of human
platelets. A rabbit serum obtained by immunization with the human profilin containing
fraction showed IgG-binding with both a 14 kDa band (presumably
human-platelet profilin) and a 41 kDa band (presumably human-platelet actin,
data not shown).

The profilin preparation used in the RAST was prepared using an ATP-containing
buffer, and was subsequently dialyzed. The resulls of control experiments suggested
the presence of a nondialyzable contaminant in one of the buffer components. Indeed,
a high-molecular-weight contaminant in the "ATP" proved to be responsible, a5 Wil
shown by RAST with Sepharose-coupled "ATP" and by RAST-inhibition,
The commercially obtained "ATP” (Boehringer, Mannheim, FRG, catalogue nr 127531)
was found to be isolated from yeast. The IgE-binding to "ATP" was inhibited by yenst
exiracts (figure 1). We have no indication that the reaction with yeast is due o yenst
profilin. The protein content of the dialyzed "ATP" used for the profilin isolation Wik
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(.48 g protein / g ATP, For 50% inhibition of the “ATP" RAST, 6 pl of | mM “ATP"
wiw required (figure 1), On a protein basis, this corresponds to 1.6 ng. We consider it
therefore unlikely that the inhibitory activity is due to a protein. Purified yeast mannan
Tl Lttle inhibitory effect (figure 1).
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Llgure 1. RAST-inhibition assay of the IgE-binding of one serum to "ATP"-Sepharose by
SATPY, yeast extract and mannan. Inhibitors: ATP (1 mM, closed circles), yeast extract
mg/ml, open circles), yeast mannan (10 mg/ml, open squares) and dried yeast (50
closed squares).

Spectroseoploally, no difference was found between the “ATP" used for (he
purification of profilin and a more purified ATP (Boehringer, catalogue nr 519987),
either at 260 or ut 280 nm, After purification of human profilin with the more purified
ATP no IgE-binding to human profilin was demonstrated in: 1) the 11 sera positive in
the RAST for Aspergillus Fumigatus, 2) in 23 sera positive in a RAST to grass profilin
and 3) in |6 sera that were positive in a bioassay for the IgE-dependent
histamine-releasing activity ° in supernatants derived from mononuclear celly,
As a positive control we used the rabbit anti-serum to human profilin that demonstratec
IgG-binding with human profilin but not with grass-pollen profilin.

In conclusion: results obtained by direct RAST and RAST inhibition indicate that the
IgE-binding to "human profilin" we previously described 4, was in fact due (o
yeast-derived material in the “ATP” used during the isolation of profilin. We did not [ind
IgE-binding to human profilin in 23 sera with IgE to grass-pollen profilin.
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Abstract

We tested the hypothesis that IgE antibodies to human profilin (Valenta et al., 1991) we
involved in the IgE-dependent HRF-activity described by MacDonald et al..

Profilin (molecular weight 14 Kda) was isolated from human platelets. We identified
8 sera of allergic individuals with TgE-binding to this autoallergen and used one of these
for quantitation of profilin. IgE-dependent HRF-activity was measured using purified
stripped basophils sensitized with IgE+ as defined by MacDonald. HRF was prepared
from the supernatants of SK/SD-stimulated mononuclear cells. Experiments were also
performed with human dander exiract, which, on the basis of its histamine-releasing
capacity on basophils, was considered to be a potential source of [gE-dependent HRF,

By a RAST-inhibition assay the profilin content of the HRF preparation was below
the detection limit, but a surprisingly high inhibition of IgE-binding to profilin was
found with the human dander extract.

In contrast to the HRF preparation and the human dander extract, the isolated profilin
shows little or no histamine-releasing activity.

Two IgEt sera were tested in the profilin-RAST. One serum was negative, the other
was weakly positive. Two sera with IgE antibodies to profilin were IgE-typed; both were
IgE-.

We conclude that: (1) allergic individuals show IgE-binding to human profilin,
(2) the role of profilin as an IgE-dependent HRF is of minor importance and
(3) human dander contains profilin.
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Transfection of human FeeRle into R

Abstract

Lack of a human basophilic or mast cell line with high IgE-mediated degranulation
hampers research on human IgE and its receptor. To obtain such a cell line the cDNA of
human FceRlo was stably transfected into RBL-2H3 cells, Before transfection,
RBL-2H3 cells with high IgE-mediated mediator release were selected by subcloning,
The parental RBL-2H3 cells and two clones of RBL-2H3 were transfected with (he
plasmid NT zeo containing the cDNA of human FceRIo. All transfectants expressed (he
human FceRlo on the cell surface. Activation with the releasing moAbs anti-human
FceRloe (moAb 6F7 and 22E7) induced a serotonin release of 50 %. After sensitizution
with human IgE antibody the maximal release with allergen was 20 % and with
anti-human IgE 50 %. Sensitization with human chimaeric IgE anti-NP and subsequent
aclivation with antigen (NIP-BSA) resulted in a release of 40 %.

These results confirm that signal transduction through the human FeeRIo chain with
the endogenous y (and B) chain is possible. However, after sensitization with pation|
serum and allergen, the number of human receptors is probably too low for a relense
comparable to that induced by endogenous receptors.

Introduction

For bioassays of reactions mediated by human IgE a suitable continuously growing cell
line with an efficient IgE-receptor-dependent triggering pathway would be highly
desirable. However, no human mast cell line or human basophil cell line exists thut
expresses the FceRI and demonstrates high FceRI-mediated release with human Iglt,
The FceRI receptor is a tetramer (otBy2), consisting of an ¢ chain !, a [ chain 2 and two
disulfide-linked y chains 3. The ectodomain of the o chain is responsible for ligand
binding * 3. The human receptor can be expressed in Cos 7 cells as a hybrid o humiun

¥ rat/mouse receptor or oy human receptor 6.7 The human o chain can be expressod on
the cell surface without the 3 chain, When the [ chain is present part of the receplors
consist of the tetrameric complex ®. Moreover, substitution of the human FeeR1 chain for
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8-10, However, the

the rat FeeRIT chain during signal transduction is possible
Igh-mediated release was < 10 % ™ 1°.

In the present study the ¢cDNA of the human FeeRIow was transfected into a rat
busophilie leukemia cell line, RBL-2H3, with a high IgE-mediated releasing phenotype.
s RBL-2H3 cell line is related to rat mucosal mast cells '

A cell line transfected with human FeeRIo is o useful tool to investigate the effect of

new therapies in allergy on the level of 1gE and its high affinity receptor.

Materials and methods

Immunoglobulins and reagents

Rat monoclonal 1gE LO-DNP-30 was from IMEX (Université de Louvain, Bruxelles,
Belgium). FITC-labeled polyclonal mouse anti-rat Ig (MAR) F(ab')2 fragments were
from Juckson Immunoresearch laboratories (West Grove, PA).

Mouse IgE anti-DNP 2682-1 mAb was a gift of dr. U. Blank (Institut Pasteur, Paris,
Iranee), MoAbs anti-human FeeRIoe (moAb 6F7 and moAb 22E7) 12 were a gift of
di ) Fakimi (Hoffman-La Roche, Nutley, NJ). Serum # 179 (total IgE 2600 TU/ml),
abtiined from a donor from the department of Plasmapheresis of the CLB, contained 1gE
10 hiouse-dust mite. Polyclonal sheep anti-human IgE antiserum was from CLB
(i SH25P01, Amsterdam, The Netherlands).

HSA was dinitrophenylated using 2-,4-dinitrobenzene sulfonic acic (Eastman-Kodak,
Rochester, NY), After passage over Sephadex G25 (Pharmacia, Uppsala, Sweden),
(he average degree of substitution was 13 moles DNP/mole BSA. NIP2o-BSA was a gift
from dr. T.A, Out (Academic Medical Center, Amsterdam, The Netherlands).
Anti-NP has similar affinity to NIP as to NP.

Human chimaeric Igk anti-NP

Thee consteuet of the human chimaeric IgE anti-NP was kindly provided by Neuberger
(MRC Centre, Cambridge, UK). Human chimaeric IgE anti-NP was prepared as
doscribed by dr. Neuberger et al. ',

Transfection of human FeeRi into RBL

RBL celly snd transfoctinnty

The RBL-2113 cells were cultured s a monolayer in DMEM supplemented with 10 %
heat-inactivated FCS, 100 IU/ml penicillin, 100 pg/ml streptomycin at 37 °C, in o
humidified atmosphere of 95 % air/5 % COj. Only adherent RBL-2H3 cells were used.
For secretion studies, the cells were grown to confluency. They were recovered with
trypsin-EDTA. All culture reagents were from Gibeo (Paisley, Scotland, UK), Colonies
were harvested by clonal ring selection 14 and transferred to a 24-well cluster dish for
expansion and analysis. The medium for the FeeRlo-transfected RBL in addition
contained 0.5 mg/ml Zeocin (Cayla, Toulouse, France).

Plasmid constructions

Basic cloning procedures were performed as described . The expression plasmid N'T
zeo was kindly provided by dr. C. Bonnerot (Institut Curie, Paris, France). The pCMV 4
neo plasmid containing human FceRIo full-length ¢cDNA was a gift from dr. U, Blank
{(Institut Pasteur, Paris, France). The human full-length ¢cDNA was excised [rom
pPCMV-4 neo with Mlu I and Xba I (Boehringer, Mannheim, Germany), filled in with
T7 DNA polymerase and cloned into the blunt-ended EcoR V site of N'T zeo

downstream of the promotor.

Transfection

Before transfection the RBL-2H3 cells were washed and resuspended in DMEM without
FCS. A total of 50 pg of human FceRloo DNA in the NT zeo vector, purilied by
centrifugation through cesium chloride gradient and linearized with Cla I, was incubated
with 5 x 10® RBL-2H3 cells in gene pulse cuvettes (Biorad) and transfected at 260 V |
960 | using a Biorad electroporation apparatus. The cells were then cultured in normal
medium. Fourty-eight hours after transfection, the cells were placed in selective medium
containing 0.5 mg/ml Zeocin.

FeeRIo expression

Endogenous receptor expression was screened after sensitization with rat monoclonal
[gE LO-DNP-30 (1 hour at 0 ® C) in HBSS (Gibco) containing 5 % FCS and
subsequently stained by FITC-labeled polyclonal mouse anti-rat Ig (MAR) F(ab')2
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fragments, Fluorescense was analyzed by flow cytometry using o FACScan flow
eytometer (Beckton Dickinson, Montain View, CA).

Nontransfected and transfected RBL-2H3 cells, expressing the human o subunit were
{dentified by immunofluorescense in two ways. First by binding of human serum TgE
(150 minutes, 37 °C), followed by incubation (60 minutes, 0 °C) with polyclonal
PITC conjugated anti-human IgE (Kirkegaard & Perry Laboratories Inc., Gaithersburg,
M), or second by incubating for 1 hour at 0 °C with I and 10 pe/ml moAbs
unti-luman FeeRIo (moAb 6E7 and moAb 22E7) in HBSS (Gibeo) containing 3 % FCS
und stained by FITC-labeled goat anti-mouse F(ab")2 (Jackson Immunoresearch,
Wast Grove, PA).

Secretion studies '

Transfected or nontransfected RBL-2H3 cells were resuspended in RPMI medium
supplemented with 10 % FCS at 1 x 106 cells/ml and incubated (60 minutes, 37 °C) with
3 uCi/ml [3H] serotonin (Amersham, Les Ulis, France). After washing the cells were
(esuspended in the same medium and incubated for another hour at 37 °C. After washing
ugain, the cells were resuspended in the same medium and added to 96-well microculture
plates at 2 x 105 cells/well together with IgE to a final volome of 50 pl (150 minutes,
17 °(), Nonadherent cells were removed by washing 4 times with 200 pl HBSS,
28 pl medium was added to each well and cells were warmed at 37 °C for 15 minutes
before challenge. Cells were challenged for 30 minutes at 37 °C with 25 ul of DNP-BSA
o1 house-dust mite extract (ALK, Copenhagen, Denmark), previously warmed at 37 °C
{or 15 minutes. Reactions were stopped by adding 50 pl ice-cold medium and by placing
plates on ice. The amount of [>H] serotonin release in the supernatant was determined by
mixing 50 pl of supernatant with 200 pl Aqualuma-Plus scintillation fluid (Lumac,
Ihe Netherlands) and counted in a B-plate counter (Pharmacia, Uppsala, Sweden).
Using a 100 % cpm, the percentage of [3H] serotonin release was calculated.
Ihe 100 % cpm was determined by taking 50 pl from wells containing the same number
of cells lyzed in 50 pl 0.5 % SDS and 0.5 % NP40.
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Results

Selection of RBL-2H3 clones with a high IgE-mediated releasing phenotype

To select a clone with a high TgE-mediated releasing phenotype before transfection,
parent RBL-2H3 cells were subcloned. Colonies were harvested by clonul ring
selection ' and transferred to a 24-well culture dish for expansion and analysis. In the
FACS analysis all 12 clones were comparable in' rat receptor FceRI expression,
investigated by binding of rat monoclonal IgE LO-DNP-30 and subscqguent
FITC-labeled polyclonal mouse anti-rat Ig (MAR) Flab)2 fragments (data not shown).
Two subclones RBL-4 and RBL-7 showed a higher IgE-mediated release comparedl (o
the parent RBL-2H3 cells, 60 %, 50 % versus 40 %, respectively (data not shown).

200

& T 8

number of cells

Traa

10° 10t “':3‘ 10 10" 10t
fluorescence intensity

Figure 1. Surface expression of the rat FceRla chain on subclone RBL-7 and of the
transfected human FceRIo chain on RBL-7-T. A: surface expression of rat recepror
FeeRlo expression on subclone RBL-7, investigated by binding of rat monoclonal
IgE LO-DNP-30 and subsequent FITC-labeled polyclonal mouse anti-rat Ig (MAR)
Flab')2 fragments. Surface expression of human FceRlee chain transfected RBL-7-T colly
(B, C. D). Cells were analyzed after binding of B: human serum Iglkl or moAby
anti-human FceRla (C: moAb 6F7 and D: moAb 22E7) and by subsequent Indirect
immunofluorescence using respectively anti-human IgE- or MAR (Fab')2-FITC
confugated. The dotted graphs are the background fluorescence.
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Figure 2. Release of [3H] serotonin from nontransfected (circles) and rransfected
(squares) RBL-7 cells with human FceRIa. Both cell lines were sensitized with A: mouse
gl anti-DNP and challenged with I pg/ml DNP-BSA (closed symbols) or control
(open symbols) or B: sensitized with human serum IgE #179 and challenged with
Nhouse-dust mite (HDM) 16667 SQ/ml (closed symbals) or control (open symbols).
This experiment is representative for two experiments.
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Transfection of humun FeeRlc in RBL-2H3 cells

The ¢DNA coding for human FeeRIe chain was introduced into the expression vestor
NT zeo and translected into three RBL-2H3 cell lines: parent-cloned RBL-2HI nnd
cloned RBL-4 and RBL-7. After selection in Zeocin containing medium and subsequent
FACS analysis using human serum IgE or moAb anti-human FeeRIoo chain,
all transfectants, now designed as RBL-T, RBL-4-T and RBL-7-T, were found (o
express a functional o chain of the human IgE receptor. Figure 1 shows the analysis of
expression of human receptors on transfected RBL-7-T. Comparable results were
obtained with RBL-T and RBL-4-T. The nontransfected cells did neither bind
human TgE nor moAbs anti-human FeeRlIo chain (data not shown).

Serotonin release in human FeeRIo: transfected RBL, RBL-4 and RBL-7

To examine whether the human FceRlIo chain transfected RBL-2H3 cells can be
activated through this receptor, cells were sensitized with human serum containing Iyl
antibodies and challenged with house-dust mite extract and this release was compared (o
cells sensitized with mouse IgE anti-DNP and challenged with DNP-BSA, The RBL-T
gave a maximal release of 40 % via the endogenous rat FceRl1 receptor and a max il
release of 11 % induced by house-dust mite via human IgE bound to the human FeeR1
receptor (data not shown). In the transfected and the nontransfected RBL-7 the
endogenous rat FceRI receptor gave a maximal release of more than 60 % with
DNP-BSA (figure 2). The maximal release induced by house-dust mite via human Igh
bound to the human FeeRlIo. in the transfected RBL-7-T was only 20 % (figure 2),
However, when RBL-7-T were chailenged with polyclonal anti-human Ighk or
unsensitized RBL-7-T cells with the releasing moAbs anti-human FeeRIow (moAb 611
and 22E7), the maximal human FceR loi-mediated release was 50 % (figure 1),
As complete antibodies were used to stimulate, interaction of the Fe portion ol the
antibodies with the TgG receptors on the RBL-2H3 cells might haye influenced he
response. Another explanation was that the transfected cells did not express enough
human FceRIow receptors on their surface to bind specific IgE to crosslink with house:
dust mite. To test the latter hypothesis, the human FeeRlo transfected cells RBE 4T
were sensitized with mouse TgE anti-DNP and challenged with DNP-BSA or sensitized
with human IgE and challenged with house-dust mite or sensitized with chimaeric Ight
anti-NP and challenged with NIP-BSA (figure 4). The endogenous rat FeeRIo receptor

M R—
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of RBL-4-T gave a maximal release of 45 %, The human FeeRlor of RBL-4-T gave a
relense of 40 % with the chimaeric IgE and 20 % with human serum Igl, For the
mﬂ‘!"-&hﬂ release via the endogenous rat FeeRI receptor was more than 55 % and for
the human FeeRlow receptor after sensitization with chimaeric IgE the maximal release
‘wiis 40 % (data not shown), The RBL-T was not tested with the chimaeric IgE.
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-~ Figure 3. Release of [3H] serotonin from transfected RBL-7-T cells with human FceRIc.
he vells were sensitized with human serum IgE #179 (A) and challenged with anti-
- human gk O ng/mi (open circles), 10 ng/ml (closed circles), 100 ng/ml ( closed squares)
000 ng/ml (closed triangles). Other cells (B) were not sensitized and activated with
anti-human FceRla (moAb G6F7: closed squares and moAb 22E7:
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Figure 4. Release of [3H] serotonin from nontransfected (circles) and transfected
(squares) RBL-4 cells with human FceRIo. Both cell lines were sensitized with A: mouse
IgE anti-DNP and challenged with 1 pg/ml DNP-BSA (closed symbols) or control
(open symbols) or B: sensitized with human serum IgE #179 and challenged with house:
dust mite (HDM) 16667 SOQ/ml (closed symbols) or control (open symbols) or
C: sensitized with chimaeric IgE anti-NP and challenged with NIP-BSA 3 (ig/ml
(closed symbols) or control (open symbols). This experiment is representative for (wo
experiments,




Discussion

A cell line expressing human FeeRI would be o useful tool: e.g. to characterize human
Ighdependent HRE 17 and to investigate the interaction between allergen, human IgE
el fts receptor,

RIL-2H3 cells were transfected with cDNA of human FeeRla. Although we had

abtadned expression of human FeeRla, the maximal IgE-mediated release with
polyclonal human IgE was only 20 % (the endogenous receptor and rnonoc]olnal human
Igli gave a release of 40-50 %). This indicates that the signal transduction of the
Ennnfectcd human FeeRlo is not inferior to the response mediated by the endogenous
geceptor, The limitation in mediator releasc with polyclonal human serum IgE is

“expression and IgE-mediated release with serum IgE

probably the number of receptors expressed on the cell surface compared to the specific
Il in the serum. The expression of human FeeRloe might be limited because of
competition between the human FceRlo and the endogenous rat FceRI for [.he
endogenous not-species specific rat FceRIy chains, alternatively the human o. chains

might be degraded more rapidly than the endogenous rat o chain ™.

10

Waork is in progress to increase the receptor expression of the human FeeRla,

by selection after binding to magnetic beads covered with house-dust mite and by
increasing the Zeocin concentration of the selection medium. These cells are now being
wuibeloned to obtain a subclone of the transfected RBL-7-T with higher and stable human

FeeRIo expression. Another possibility to increase both the human FeeRlIot receptor

[uman y chain into these transfectants.
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In this thesis we tested the hypothesis that IgE-binding to an autoallergen is responsible
for the discrepancy between the level of specific IgE and the severity of ullergie
symptoms.

A histamine-releasing factor (HRF/HRA) has been described that releases mediators
from human basophils by interacting with surface igE. The IgE that interacts with
IgE-dependent HRA in cell supernatants was defined as [gE™*-

This HRA has been found in culture supernatants of different cell sources and in body
fluids. The HRA of unpooled mononuclear supernatants derived from 8 donors was
investigated. These supernatants were found to differ quantitatively and qualitatively in
both IgE-independent and IgE-dependent HRA. The HRA in some supernatunts
discriminated between basophils derived from allergic and nonallergic donors
(chapter 2). The IgE-dependency of the HRA was demonstrated by inhibition of passive
sensitization after preincubating a responder serum with a nonreleasing monoclonul
antibody to IgE.

The HRF production was investigated by activating the mononuclear cells with
different stimuli (spontaneous, SK/SD, anti-CD2, anti-CD28, PMA) and at different cell
densities. The contribution of the [gE-independent HRA was monitored by measuring
MCP-1 in these 280 supernatants by an inhibition RIA for MCP-1. The additional
presence of IgE-dependent HRA was shown by comparing in I8 mononuelent
supernatants the histamine release from lactic-acid treated basophils sensitized with o
without an TgE* serum. The difference in histamine release was measured between | and
60 minutes. Subsequently, TgE-independent chemokine activity was removed [rom the
mononuclear supernatants by using the affinity of chemokines for heparin,
The IgE-dependent HRA was unmasked after depleting the IgE-independent HRA with
heparin-agarose (chapter 3).

The clinical relevance of the TgE-dependent HRA was investigated in three groups of
patients and controls (chapter 4). 1) Eighteen patients with allergic asthma were selected
with & positive skin test, a positive RAST to a panel of common inhalant allergens and
an increased bronchial sensitivity to histamine (PCzp < 8 mg/ml). 2) Nineteen patients
with nonallergic asthma were selected with a negative skin test, u negative RAST (o o
panel of common inhalant allergens, matched for age and an increased bronchinl
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senltivity to histamine (PCz0 S 8 mg/ml). 3) Furthermore 17 patients with allergic
ehiitls were selected with a positive skin test and positive RAST to an identical panel of
eommon inhalant allergens, with a history of sneezing, itching in the nose, a running
nowe or a blocked nose, but without a history of paroxysms of dyspnoe, wheezing and
coughing. 4) Also 19 healthy controls were selected without a history of allergy or upper
und lower airway diseases and a negative RAST to an identical panel of common
inhalant allergens. Sera of these groups of patients and of the controls were used to
Nensitize [actic-acid treated purified basophils for IgE-dependent HRF using chemokine
depleted mononuclear supernatants and measuring the increase in histamine release
mwm | and 60 minutes. IgE* was found to be associated with atopy: 40 % of the
RAST positive individuals and 8 % of the RAST negative individuals were IgE*
(Oddy ratio, 7.77, 2.00-30.29, p=0.003). Furthermore: IgE* was associated with
Iwonchial sensitivity to histamine in all asthmatic patients (geometric mean PCoq: 1.50
yersus 0,51 mg/ml, p for difference 0.004) and also in the allergic asthmatic patients
(geometric mean PCyo: 1.27 versus 0.37 mg/ml, p for difference 0.017). In asthma
_patients disease severity and histamine sensitivity are reflected in the late allergic
tesponse. Since both the cells that respond to HRF and the inflammatory cells that
produce the IgE-dependent HRF are present in the late allergic response and in the
ehronic-allergic response, our results suggest that the IgE-dependent HRF contributes to
{he late allergic response in some of the atopic asthma patients.

To characterize 1gE-dependent HRF, the hypothesis was tested whether human
profilin might be the IgE-dependent HRF. Human profilin is a protein present in all
sukaryotic cells, Profilin is a major crossreactive component in pollen from grasses,
trees and weeds, Crossreactivity for human IgE antibodies between profilin from
Biteh pollen and profilin from human platelets was reported, using immunoblots as assay
aystem, We demonstrated that the IgE-binding to human profilin we found, was due to a
yeast contamination of the ATP by RAST and RAST inhibition. ATP was used in the
pulfers during the purification of profilin from human platelets. After purification of
human profilin with more purified ATP, no reactivity with human profilin was
~ demonstrated in sera containing TgE to birch-pollen profilin or in sera containing IgE*.

~ We concluded that human profilin was not an IgE-dependent HRF (chapter 5).

or further characterization of IgE-dependent HRF a more convenient and reliable,

lesn variable assay was initiated. The o chain of the high affinity IgE receptor (FceRI )

binds 1ght, The

mediator release after crosslinking of human FeeRlo was demonstrated,




SAMENVATTING VOOR DE NIET-IMMUNOLOOG

Allergische patienten zijn gevoelig (gesensibiliseerd) voor allergenen (zoals bijvoorbeeld
graspollen, Katten of huisstofmijten). Tegen dit allergeen worden allergische
slwesrstoffen (immuunglobuline E, IgE antistoffen) gemaakt, die aangetoond kunnen
worden: 1) in het bloed van de patient en 2) op het oppervlak van de allergische cellen in
let bloed (busoficlen) en in de weefsels (mestcellen). Wanneer een allergische patient in
contnet komt (bijvoorbeeld via de luchtwegen bij astma) met allergeen, worden de
Iglt antistoffen op het oppervlak van de mestcellen in het weefsel (in bijvoorbeeld de
Jungen) van de patient met elkaar verbonden door het allergeen. De mestcellen worden
lierdoor geactiveerd en stoten stoffen nit die binnen 5-10 minuten de allergische
Klachten (zoals benauwdheid) bij de patient veroorzaken (de vroege allergische reactie).
Hovendien trekken de door de mestcellen uitgescheiden stoffen afweercellen
(nentrofielen, cosinofielen, basofielen, lymfocyten en monocyten) uit de bloedbaan aan.
" Wanneer deze afweercellen uit het bloed in het weefsel (bijvoorbeeld de long bij astma)
#ljn nangekomen, worden ze geactiveerd en gaan op hun beurt vele stoffen uitscheiden,
die bij sommige allergische patienten 6-11 uur na het eerste contact met het allergeen
nogmuals klachten kunnen veroorzaken (de late allergische reactie). Deze late
allergische reactie kan soms weken voortduren (de chronische allergische reactie).
e wijze waarop afweercellen in de late en chronische allergische reactie in het weefsel
worden gestimuleerd is niet geheel duidelijk. In de studies beschreven in dit proefschrift
|5 gekeken naar het mogelijk bestaan van andere [gE-bindende factoren behalve
allergenen, die een rol zouden kunnen spelen in de late en chronische allergische reactie.
It zouden dan lichaamseigen eiwitten zijn waartegen IgE antistoffen bestaan, helgeen
op hot bestaan van autoallergie zou kunnen wijzen,

De allergische cellen in het bloed (basofielen) hebben, net als de mestcellen in de
weelsels, [gE antistoffen op hun oppervliak. In de literatuur is beschreven dat basofielen
kunnen worden geactiveerd door lichaamseigen eiwitten uitgescheiden door
ulweercellen (lymfocyten en monocylen). Deze lichaamseigen eiwitten worden
istumine vrijmakende factoren ("histamine-releasing factors", HRFs) genoemd,
Wij hebben deze HRFs nader onderzocht en gekeken of de basoficlen direct via het
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celopperviok werden genetiveerd door HRI (IgE-onafhankelijk) of viade gk antistolfon
gebonden op hot apperviak van de cel (IgE-afhankelijk), Gebleken s dat de basofielen
op beide wijzen genctiveerd werden door HRFs (hoofdstuk 2). De activatie direct via hel
oppervlak van de cel is gekwantificeerd door de hoeveelheid van een van deze
IgE-onafhankelijke HRFs, het zogenaamde MCP-1, te meten, Na verwijdering van de
IgE-onafhankelijke HRFs met behulp van heparine-agarose werden de IgE-athunkelijke
HRFs duidelijker aantoonbaar (hoofdstuk 3).

In hoeverre deze IgE-athankelijke HRFs van belang zijn voor de allergische patienten
werd onderzocht in cen groep patienten met allergisch astma, een groep patienten el
niet-allergisch astma, een groep patienten met allergische klachten in de neus en bij een
groep gezonden als controles (hoofdstuk 4). Hieruit is gebleken dat een gedeelte van (e
allergische patienten reageerden op stimulatie met de IgE-athankelijke HRFs in
tegenstelling tot patienten met niet-allergische astma en de controles. Bovendien is bij
patienten met astma een associatic aangetoond tussen een sterke overgevoeligheid vin
de longen en een reactie met de TgE-afhankelijke HRFs.

Het is nog niet duidelijk welk eiwit verantwoordelijk is voor de IgE-afhankelijke
reactie met HREF. EBen eiwit dat in alle lichaamscellen voorkomt is profiline.
Een onderzoeksgroep heeft beschreven dat allergische patienten die gk antistoffen
hebben tegen profiline uit berkepollen ook IgE antistoffen tegen profiline uit menselijke
cellen hebben. Wij hebben onderzocht of dit menselijk profiline misschien con
IgE-afhankelijke HRF is. Aangezien wij het bestaan van deze IgE antistoffen tegen
menselijk profiline niet hebben kunnen reproduceren, is profiline niel een
TgE-afhankelijke HRF (hoofdstuk 3}).

Voor verder onderzoek naar de identiteit van de IgE-afhankelijke HRF is geprobeerd
een praktischer testsysteem te ontwikkelen. Hiervoor is met behulp van recombinunt
DNA technieken het DNA dat codeert voor het menselijk eiwit dat het IgE op hel
oppervlak van basoficlen en mestcellen bindt, gebracht in een onsterfelijke cellijn
(getransfecteerd) afkomstig van een ratte basofiel tumor (hoofdstuk 6). Aun deze
getransfecteerde cellijn kunnen IgE antistoffen van patienten worden gebonden, Hiermee
zal in de toekomst worden geprobeerd de IgE-athankelijke HRF uitgescheiden door
lymfocyten en monocyten te isoleren, te karakteriseren en de betekenis ervan verder e
onderzoeken,
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Scheepsjournaal

Na vier jaar van omzwermingen over nationale en internationale wateren is dan nu het
moment aangebroken deze CLB-haven voor een ander te ruilen.

Het begon allemaal vier jaar geleden in een kleine 'Optimist’ op een ogenschijnlijk suil
watertje. Nadat een aantal eerste aanwijzigingen waren gegeven door Rob Aalberse van
de zeilvereniging 'Allergie’, werd ik meteen het water opgestuurd. Nog niet wetende hoe
ik het vaste punt op de wal kon bereiken werd ik aanvankelijk geinstrueerd door Rob
vanaf de steiger en door professor Jansen vanaf zijn fiets op de wal vanaf de haven
‘Longziekten van het AMC'. Regen, storm of zon, iedere dag weer zocht ik met veel
plezier de uitdaging met de wind op in dit zeil-avontuur. Gelukkig hield de altijd
enthousiaste havenmeester, Edward Knol, mij al die Jaren nauwlettend in de gaten en .
heeft mij menigmaal in de branding bijgestaan: hartstikke bedankt. Bij het trimmen vun
mijn bootje voor de (inter)nationale wedstrijden en bij de optredende technisclio
calamiteiten ben ik op voortreffelijke wijze geholpen door zeilvereniging 'Celchemie’
Edward, Erik Mul, Anton Tool, Janine Schuurman, Dirk Roos en Arthur Verhoeven en
nog vele anderen. Anton leerde mij met zijn geheel eigen didactische methoden het
adrenaline peil onder controle te krijgen.

Na een half jaar werd de 'Optimist' verruild voor een Varuna 500 waarop ik een
trouwe, supergezellige en karaktervolle (fokke)maat ontmoette, Marja Aalbers, Samen
hebben wij genoten van mooie zomerdagen (en -nachten) en menige zware Storm
getrotseerd; bedankt voor alles! In deze tijd hebben Marja en ik dankbaar gebruik
gemaakt van de uitstekende zeilen, die altijd met veel zorg werden gemaakt door Ciisela
Romijn en Ferrina Schotanus van de afdeling Plasmaferese, Een essenticle rol bij de
produktic van de zeilen hebben onze fans, alle bloeddonoren, gespeeld, die altijd
vrijwillig hun hulp nanboden en zelfs bereid waren hun Lijd voor onze wedstrijden in (o




delen, Verder konden wij altijd rekenen op alle medewerking van het RAST lab en van
aldeling Inkoop,

Nuust een goede teamgeest is coaching esssentieel voor een goede zeil prestatie, Met
fob uls hoofdschipper heb ik de afgelopen jaren vanuit zijn zeilvereniging 'Allergie’ de
heginselen van wetenschappelijk onderzoek geleerd, Voor het te leveren bewijs stonden
selfstandigheid, vertrouwen en doorzettingsvermogen altijd hoog bij hem in het vaandel.
Soms waren de stromingen zeer complex en was het moeilijk de beste koers te
herekenen hetgeen resulteerde in vaak boeiende discussies. Bedankt dat ik op je afdeling
muocht werken,

Meerdere malen is geprobeerd het aantal knopen op te voeren door extra zeilen bij te
setten: Michael Fijnenberg, Joke Boonstra, Karen Wijker, Aran Labrijn, Martina Kozel
i Marcel Schutte, ofschoon het resultaat vaak anders was dan voorspeld, mede dankzij
fullie geweldige inzet werd dit ogenschijnlijk ondoorzichtige parcours langzaam
upgehelderd.

Vauk is ook gebruik gemaakt van de zeilvereniging 'Autoimmuunziekten’, waar o.a.

_Lucinn Aurden, Ed Nieuwenhuys, Els de Groot, Irma Rensink en Margreet Hart ons
altjd met open armen ontvingen en met goede raad en materialen bijstonden. Voor het
yerkrljgen van nieuwe inspiratie kon ik altijd terecht in de Bibliotheek bij Liesbeth Loots
on Anita Frankena. Zo ook met alle technische problemen bij Marja, Gerrard Perdok,
Mureel Mulder en de Technische Dienst; met alle paperassen bij Heleen van Maanen,
Wendy Merison en Lilian Hoekstra; en voor de leerzame 'appel-praatjes’ bij tij en ontij
bif Jos Barendregt,

Voor, tijdens en na het zeilen waren er de vele leuke, gezellige en leerzame
momenten met de eigen leden van zeilvereniging 'Allergie: bedankt Steven, Ronald,
Taup, Agnes, Jolanda, Marjan, Peter, Gert-Jan en Maurits, ik heb ervan genoten. Zo ook
vin de dortslessende momenten in Bouke's corner. Verder wil ik bij deze collega's,
familie en vrienden nogmaals danken voor jullie hartelijkheid toen de romp van mijn
bootle beschadigd was.

Toen ontdekten we tijdens een wedstrijd in Zweden het schilderij 'miemelen’. Mede
hierdoor kregen we na drie jaar stug volhouden de vaart goed in het schip. We waren aan
gen under sehip toe, een mooie houten Valk. Hiermee bezochten we geregeld de haven
v professor Junsen, die samen met zijn goede cn behulpzame team bestaande uit
luvenmeoster Jaring van der Zee en de leden Agnes Witteman en Maurits van der Yeen
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ons van uitstekende ndviezen en materinlen van patienten voorzag, mede afkomstig vin
de aldeling KNO,

Voor het uitwerken van een nicuwe taktick werd een reis buitengaats gepland 'in de
moleculaire biologie' naar Parijs. Par la présente je voudrais encore remercier de. Wl
Fridman, Marc Daéron et le laboratoire Immunologie Cellulaire et Clinigque de Tnstitut
Curie pour le merveilieux temps que j'ai passé, toute la hospitalité que j'ai rencontrée
l'assistance excellente, notamment de Sylvain Latour et Odile Malbec,

Vooral tijdens de laatste weken waarin in korte tijd dit journaal over de zoekioeht
naar ‘de zich onderscheidende miemel' werd gedocumenteerd ben ik op voortrelfelijke
wijze begeleid en ondersteund door Rob, professor Jansen, Edward en Jaring en op de
achtergrond door Paul en mijn paranimfen Marja en Janine.

Paul wil ik danken voor zijn steun bij mijn eerste aarzelende en onzekere schreden
richting de haven 'CLB' en tijdens mijn vaak ook voor hem turbulente verblijf alduur,
Mijn ouders dank ik voor de (studie) mogelijkheden die zij mij hebben geboden. Verder
wil ik mijn (schoon)familie en vrienden danken voor het begrip, dat zij de afgelopen
jaren tijdens de momenten dat ik weer eens op het waler was, hebben weten op (e
brengen.

Zeilen kost veel geld, zonder alle steun van onze hoofdsponsor het Nederlands Astinn
Fonds en verder van het CLB, UCB en NWO was dit avontuur nooit mogelijk geweesl,
Verder wil ik degenen die ik niet genoemd heb maar ook aan de tot standkoming van dit
scheepsjournaal hebben bijgedragen bij deze hartelijk danken,

Ik wens jullie allemaal een behouden vaart toe!
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CURRICULUM VITAE

‘Suzanne Pasmans werd geboren in Heerlen op 30 juli 1963. Haar jeugd bracht zij door in

Heerlen, alwaar zij haar eindexamen Gymnasium p behaalde aan het Bemardinuscollege.
In 1982 startte zij met de studie Geneeskunde aan de Universiteit van Leiden. Stages in
de immunologie werden hierbij gelopen op de afdelingen Nierziekten van het
Acudemisch Ziekenhuis te Leiden en Ophthalmo-Immunologie in het Interuniversitair
Oogheelkundig Instituut te Amsterdam. Na in 1990 het arts-examen cum laude te hebben
behuald was zij korte tijd als arts-assistent werkzaam op de afdeling Oogheelkunde in
el Ziekenhuis Leyenburg te 's Gravenhage. Vanaf september 1990 verrichtte zij een
promotie onderzoek getiteld "IgE bindende factoren bij astma" onder begeleiding van
Prof, Dr. R.C. Aalberse, Prof. Dr. H.M. Jansen en Dr. E.F. Knol op de afdeling Allergie
van het Centraal Laboratorium van de Bloedtransfusiedienst van het Nederlandse Rode
Kruis in samenwerking met de afdeling Longziekten van het Academisch Ziekenhuis
te Amsterdam. Vanaf 1 november 1994 was zij gedurende 3 maanden werkzaam bij
Dr. M, Dagéron op de afdeling Klinische Immunologie van het Instituut Curie te Parijs.
Met ingang van 1 juli 1995 zal zij als assistent in opleiding tot dermatoloog werkzaam
zijn in het Academisch Ziekenhuis te Utrecht (hoofd: Prof. Dr. W.A. van Vloten).
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STELLINGEN
behorende bij het proefschrift
"IgE-dependent histamine-releasing activity in atopy”

Het principe van Ockham hanterend is IgE-afhankelijke 'histamine-releasende
activiteit' een autoallergeen. IgE™ is een autoantistof gericht tegen dit
autoallergeen.

In supernatanten van humane cellen dient rekening te worden gehouden met de
aanwezigheid van zowel IgE-afhankelijke als IgE-onathankelijke
'histamine-releasende activiteit'. (Dit proefschrift.)

De associatie tussen de respons op IgE-ahankelijke 'histamine-releasende
activiteit' en een gestoorde histamine drempel bij allergisch asthma suggereert
een rol voor de IgE-afhankelijke 'histamine-releasende activiteit' bij allergisch
astma. (Dit proefschrift.)

Het belang van IgE met betrekking tot de chronische allergische reactie (astma en
eczeem) beperkt zich niet tot het initi€ren van de acute allergische reactie.
Gezien het groot verschil in activiteit tussen recombinant en natuurlijk MCP-1
(mogelijk veroorzaakt door incorrecte vouwing van het recombinant eiwit) is
niet uit te sluiten dat dit fenomeen ook de lage reactiviteit van recombinant
'histamine-releasende factor' verklaart.

IgE binding aan humaan profiline is klinisch niet relevant. (Dit proefschrift.)
Het bestaan van niet-IgE-gemedieerde anaphylaxie in IgE-'knock-out' muizen
ontkracht niet de rol van de IgE-gemedieerde anaphylaxie in de mens, wel de
kennis met betreking tot de historische literatuur van de referenten van Nature.
(H.C. Oettgen, Nature 1994; 370: 367-370 en

R.S. Nussensweig, J Exp Med 1964; 120: 315-328)

De associatie tussen de naam 'Susan' en onderzoek naar 'IgE-athankelijke
histamine-releasende activiteit' is niet causaal.

(Susan MacDonald/Suzanne Pasmans)

Een promotieonderzoek is als fietsen op vals plat (gaat het omhoog of omlaag?)
afgewisseld door de euforie van de cols.

Zonder toenemende emancipatie van de man is verdere emancipatie van de
vrouw zinloos.

In deze tijd zijn nationaliteit en cultuur tegelijk vervagende en opruiende
begrippen.

Onderzoek naar autoallergie is als zoeken naar de zich onderscheidende

'miemel' in een berg 'miemelen’. (Cover.)

Suzanne Pasmans, juni 1995



