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Summary

In the common marmoset (Callithrix jacchus jacchus) immunoglobulin E (IgE) serum levels
and IgE synthesis of peripheral blood mononuclear cells (PBMC) in vitro were investigated
in order to look for homologies to the human system. While IgE was not found in marmoset
blood plasma with three commercial antihuman IgE-kits with monoclonal antibodics
(mAbs), two other kits using polyclonal antibodies against human IgE revealed detectable
IgE concentrations of up to 10 kU/liter in plasma samples of 19 out of 21 marmosets. In
accord with human data, rhlL-4 showed biological functions under in vitro conditions in
PBMC of the New World monkey. Proliferation, measured by 3H-thymidine incorporation,
of isolated PBMC of marmosets could be induced by rhIL-4. FACScan analysis showed an
enhanced expression of the low affinity IgE receptor CD23 (FceRII) on CD20* B lympho-
cytes after incubation with rhIL-4. Furthermore, PBMC from marmosets could be stimu-
lated by IL-4 alone or in combination with dexamethasone as well as with lipopolysaccha-
ride (E. coli) to produce IgE in culture. The results indicate that Callithrix jacchus is using
an IgE system that is rather similar to that of humans, although not completely identical.
Antihuman mAbs and rhIL-4 can be used to investigate IgE regulation in vitro of marmoset
PBMC. These data encourage the development of a primate animal model for studying
possible modifications of the IgE system under pathological conditions to find new
therapeutic strategies in atopic diseases.
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The New World monkey Callithrix jacchus has been shown (1-4) to represent a convenient model for
studying effects on defined immunological components, such as white blood cell surface receptors, because
of pronounced cross-reactivities (5) with antihuman monoclonal antibodies (mAbs), although some differ-
ences in immunological components between humans and marmosets have been recogmized. Until now, only
little information is available on functional aspects of the immune system in this species, particularly on the
IgE system.

Correspondence: Dr. R. Neubert, Institute of Toxicology, FU Berlin, Garystr. 5, D-14195 Berlin, Germany.
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In the last few years it became clear that IgE synthesis in humans requires two different signals. The
first is delivered by IL-4, a cytokine mainly produced by type-2 helper lymphocytes. IL-4 induces isotype
switching through activation of the IgE heavy chain transcription in B cells, leading to an epsilon germ-line
transcript (6). To generate the intact IgE heavy chain, the second signal is necessary. In vitro studies with
human blood and in vive studies in mice have shown that this signal in vive is given by cognate T/B cell
interaction, and it can be induced with Epstein Barr virus, lipopolysaccharide, anti-CD40 antibodies or glu-
cocorticoids in vitro.

In this communication we report on comparative studies to reveal similarities as well as possible differ-
ences within the IgE system of marmosets, as compared to the well-known human IgE system. It was investi-
gated whether IgE can be detected in the blood plasma of marmosets with commercial antihuman antibodies.
Furthermore, it was evaluated whether this system in the marmoset responds in a similar way to human re-
combinant interleukin-4 (##1L-4) and to a number of stimuli such as dexamethasone and lipopolysaccharide
(E. coli), as does the corresponding system in humans. Special emphasis was put on the analysis of both the
stimulation of IgE synthesis in vitro and the expression of CD 23, the low-affinity receptor (FceR) for IgE.

Materials and Methods

Maintenance of marmosets and blood sampling: Healthy adult marmosets (weight > 300 g) were bred and
maintained in our colony in Berlin at a temperature of 25 + 1°C and 55 £ 3 % relative humidity and a de-
fined light/dark cycle (light from 6 am. to 6 p.m.). They received marmoset pellet feed (Altromin®), water
ad libitum and additionally apples, carrots, bananas and boiled eggs. A multivitamin preparation (including
vitamin Ds) and calcium were applied orally every two weeks.

From the marmosets, blood (up to 2 ml) was drawn from the femoral vein plexus in intervals of at least
4 weeks. Clotting was prevented by adding 50 1U of heparin (“stabilizer-free", Seromed, Berlin). Blood from
human volunteers was obtained from the cubital vein.

Culture methods and stimulants used: Lymphocytes were isolated from marmoset or human blood using a
modification of the Ficoll density gradient scparation (7).

Freshly isolated lymphocytes were suspended in RPMI 1640 culture medium (Seromed, Berlin, with 2
g/liter NaHCOs, without glutamine). L-glutamine (200 mM, lot # 7F52), and 10% fetal calf serum (Seromed,
Berlin, lot # 6S02) were added together with 100 U penicillin and 100 pg streptomycin (Seromed, Berlin, lot
# 8RO8). Substances used for stimulation were present in the medium from the beginning of culturing. The
cells were incubated in 96-well NUNC plates (Nunc Microwell Plate). Then 200,000 cells were added to
200 pl of the culture medium and they were incubated for periods of up to twelve days at 37°C in a 5%
C0,/95% air atmosphere.

Substances used for stimulation were: recombinant human IL-4 obtained from Dunn Labortechnik
(Asbach, FRG; lot # 20506493, from E.coli), dexamethasone (Fortecortin®) purchased from Merck, Darm-
stadt (Ch.-B. 06311814), and the lipopolysaccharide from Sigma (LPS E.coli, 0127:B8, lot # L-4516).

Analyses of IgE levels and kits used: IgE was measured in blood plasma as well as in cell-free super-
natants after culturing. Plasma was obtained by centrifugation of heparinized blood. Supernatants were ob-
tained by aspiration (with a plastic tipped Gilson pipette) of 170 ul supernatant at the end of the culturing
period.

The IgE kits used were: Pharmacia CAP-RAST®FEIA (Pharmacia, Freiburg, FRG; cat.# 52-1937-06),
Pharmacia Phadezym IgE Prist® (Pharmacia, Freiburg, FRG; cat.# 10-5589-01), Pharmacia IgE RIACT®
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(Pharmacia, Freiburg, FRG; cat.# 52-1921-05), IgE-Immunoenzymometric Assay Kit (Immunotech S A,
Marseille, France; cat.# 0733) and Kallestad Total IgE Microplate (Sanofi Pasteur, Chaska, USA; cat.#
1290).

Cell proliferation: Cell proliferation was measured by incorporation of 3I-I-thymidine. After periods of up to
twelve days of culturing, 10 pl of 3H-thymidint: containing 1| mCi/ml (75 GBg/mmol, 2 Ci/mmol) were
pipetted to each well and culturing was continued for 6 hours. The cells were collected on filter paper
(Skaton, Filtermats, lot # 910607) using a cell harvester (Titertek®, Flow Laboratories), dried and the radio-
activity was measured in a liquid-scintillation counter (Tri-Carb® Analyser 2200 CA) using 10 ml of Quick-
safe® (Zinsser Analytik, Frankfurt) scintillation fluid. Evaluated were the stimulation indices (cpm in the
presence of stimulants/reference values of the same experiment).

Analyses of surface receptors and antibodies used: Measurements of the surface receptors were per-
formed with the following monoclonal antibodies (mAbs):

anti-CD20 (B, H299; lot # 0302 C 294), from Coulter Electronics (Krefeld, FRG), anti-CD23 (Leu20,
EBVCSS3; lot # P1104), from Becton Dickinson (Heidelberg, FRG), monocional antihuman IgE DE1 epitope
(5G11-11-7; lot # 3), and monoclonal antihuman IgE DE2 epitope (E1242-8; lot # 4) both from Bibby Dunn
Labortechnik (Asbach, FRG). The cross-reactivity of the monoclonal antibodies directed against surface
proteins had previously been determined, no cross-reactivity against specific human IgE could be obtained
with either antibody.

For the analysis of the cell surface receptors the cells were removed from the individual wells of the
incubation plate, and they were washed twice with PBS (finally with an addition of 0.1% NaN;). The cell
number was measured with an F-800 Microcell counter (Digitana, Hamburg), and the cell count was ad-
Jjusted to 2 Mio cells/ml.

Identification of the receptors with fluorescence-labeled mAbs was performed at 4°C in the dark with an
incubation time of 45 minutes. Subsequently, cells were fixed with 1% paraformaldehyde and thereafter they
could be kept in the refrigerator (4°C) for periods of up to two days before analysis with the flow cytometer
(FACScan, Becton-Dickinson, Heidelberg). Routine double-labeling of the cells was performed using fluo-
resceinisothiocyanate- (FITC) or phycoerythrine- (PE) conjugated mAbs. Cells were pre-gated in order to
avoid the measurement of unlabelled cells, and only vital cells were considered (verified by ethidium bromide
- acridine orange vitality testing). Analysis was facilitated by using the Winlist® software program (Version
2.0, 1992, 1993, Verity Software, Topsham, Ma.). Statistical analysis was performed with Excel®
(Microsoft) and Minitab® sofiware packages.

Results

Plasma levels of IgE in healthy marmosets. In the course of our studies, we tested Pharmacia IgE
RIACT® IgE-Immunoenzymometric Assay Kit and Kallestad Total IgE Microplate kits, but no detectable
levels of IgE could be found in marmoset blood. This may either be due to a poor cross-reactivity of the anti-
human mAbs with the IgE of Callithrix jacchus, or too low a sensitivity of the IgE kits used.

Subsequently, we tried to use IgE kits containing antihuman polyclonal antibodies, and this attempt was
successful. The Pharmacia CAP-RAST®FEIA as well as the Pharmacia Phadezym IgE Prist® showed a
specific cross-reaction with marmoset IgE. In the following studies the CAP-RAST®FEIA was preferred
because of the higher precision in the analysis.
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Fig. 1
IgE levels (kU/liter) in the blood plasma of 21 marmosets. Each small bar represents the value
of one animal. With the method used, the concentration of two marmosets was below the detec-
tion limit of the assay (< 0.35 kU/liter).
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Fig. 2

Stimulation indices of isolated and cultured peripheral lymphocytes from Callithrix jacchus
after 5 days of stimulation with different concentrations of IL-4. The bars represent median
values of at least 4 animals per group. Figures in parentheses indicate the range (minimum and
maximum) of the individual values. Al measurements were performed in duplicate.

When studying the blood plasma of 21 marmosets, 19 animals showed values above the detection limit
of 0.35 kUfliter. However, in the blood of two marmosets, no IgE could be detected with the method used
(Figure 1). Even in the animals showing measurable IgE levels, the concentrations varied over a wide range
from 10 kU/liter to values close to the detection limit.
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Fig. 3
Stimulation indices (relative proliferation rate compared with controls) of isolated and cultured
peripheral lymphocytes from Callithrix jacchus after 5 days of stimulation with the constant
concentration of 1,000 U IL-4/ml and additionally with different concentrations of dexametha-
sone. Otherwise, the experimental conditions were the same as indicated for Fig. 2.

Cell proliferation after stimulation with rh1L-4 and dexamethasone. Cell proliferation, as measured by
3H—thymidine incorporation into peripheral blood mononuclear cells, could be enhanced by adding 1L-4 to the
culture medium (Figure 2). The effect was dose-dependent and was measurable with IL-4 concentrations
>100 U/ml. With about 5,000 U/ml, a maximal effect was obtained, the median being about 18-foid above
the values obtained in the controls. However, the variability was considerable.

Results from studies performed under identical conditions with human lymphocytes are shown in Tables
[ and II. Although pointing in the same direction, the results in both primate species were not completely
identical. Some stimulation of proliferation can be achieved with human lymphocytes at IL-4 concentrations
between 100 and 1,000 U/ml, but about 5,000 U/ml were required for a pronounced effect (Table I). At this
high concentration of IL-4, the marmoset lymphocytes clearly responded with a higher rate of proliferation
than human lymphocytes.

TABLEI

Stimulation indices after culture of isolated human peripheral blood lymphocytes with
different concentrations of IL-4.

Concentration Stimulation index
of IL-4 (Median and range)
Controls 1.0
100 U/ml 16 (16-2.0)

500 U/ml 16 (1.3-1.8)
1,000 U/ml 1.6 (1.1-2.0)

5,000 U/ml 31 (28-35)
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As with marmoset lymphocytes, proliferation could also be induced in human lymphocytes with dexa-
methasone. However, again a higher concentration (104 M) was required for human lymphocytes (Table ID),
while 10-8 t0 103 M were already effective in marmoset cells (Figure 3).

TABLE 11

Stimulation indices after culture of isolated human peripheral blood lymphocytes with IL-4
(1,000 U/ml), and different concentrations of dexamethasone.

Concentration Stimulation index
of dexamethasone (Median and range)
0 16 (1.1-2.0)

106 M 14 (1.4-1.5)
105 M 15 (1.3-1.7)
1074 M 24 (15-3.0)

Addition of dexamethasone, together with a sub-optimal concentration of IL-4 (1,000 U/ml), further
increased the proliferation rate in PBMC of marmosets (Figure 3). The highest proliferation rates under these
experimental conditions were obtained with 10-8 or 10-7 M dexamethasone, while higher concentrations of
the glucocorticoid proved to induce a less pronounced response.

Changes in expression of the CD23 receptor after [L-4 stimulation: Lymphocytes of marmosets could be
induced by IL-4 to express the CD23 receptor on B cells (CD20™) in culture. This effect was also concen-
tration-dependent, being clearly demonstrable at concentrations of 250 U IL-4/ml or higher. Above 500 U IL-
4/ml, a plateau was rcached for the median values, and about 20 + 10% of the cells were CD20*CD23*. The
variability of the response increased with higher concentrations (Figure 4).
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Fig. 4
Percentage of CD23-positive cells within the CD20 B-cell subset of isolated and cultured
peripheral lymphocytes from venous blood of Callithrix jacchus after 3 days of stimulation
with different concentrations of IL-4. Median valucs (Q50) and the range (minimum and maxi-
mum) are shown. A statistically significant, concentration-dependent increase of the CD23-
positive B-cells is observed. Concentrations higher than 500 U IL-4/ml do not induce a further
increase.
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When the same experimental design was used with isolated human lymphocytes, a plateau was already
reached with 100 U IL-4/ml, and about 65% of the cells acquired the CD23 receptor (Table III).

IgE production in the presence of IL-4 alone or in combination with dexamethasone or LPS. There was
no measurable IgE (ie. it was < 0.35 kU/liter) in the cell-free supernatant of lymphocyte cultures from 5
different marmosets after 12 days of culturing in the absence of 1L-4 or in the presence of <5,000 U IL-4/ml
(Table IV). However, with the highest concentration of IL-4 used, IgE was detected at a concentration of 0.8
kU/liter in the culture of one of the five animals.

When IL-4 was combined with either dexamethasone or LPS, a detectable synthesis of IgE was ob-
served in the cultures of all five marmosets, but the concentrations of IL-4 as well as of dexamethasone re-
quired to induce a measurable response varied considerably for the lymphocytes of the different animals.
With the lymphocytes of one of the marmosets IgE was formed occasionally in the presence of IL-4 at a con-~
centration of 100 or 500 U/ml, but this effect was not reproduced consistently. While 1,000 U/ml IL-4 alone
were insufficient to induce the formation of IgE, the combination with 100 M to 104 M dexamethasone was
able to trigger the formation of this immunoglobulin with the cells from four of the five marmosets tested. An
IgE concentration exceeding 1 kU/l was seen with 5,000 U IL-4/ml and 107 to 10-7 M dexamethasone with
the lymphocytes from one of three marmosets. The other animals showed values barely above the detection
limit. Interestingly, the highest concentration of dexamethasone, namely 10-4 M, was not more effective than
10-3 or 100 M, and frequently the highest dose was apparently rather inhibitory. A pronounced response
was seen in all three marmosets tested in the presence of 50 pg lipopolysaccharide/liter and 1,000 U IL-
4fliter (2.4 - 4.8 kUliter).

TABLE 111

Percent of B cells with the CD23 receptor after culture of isolated human peripheral blood
lymphocytes with different concentrations of IL-4

Day of Concentration Percent of CD23-positive
culture of IL-4 B cells
Day 0 0 40.0 (32.1-53.2)
Day 3 0 74 (32-121)
Day 3 5 U/ml 84 (2.1-12.1)
Day 3 10 U/ml 163 (12.1-21.0)
Day 3 50 U/ml 453 (133.7-57.9)
Day 3 100 U/mi 64.7 (52.6 -70.5)
Day 3 500 U/mi 66.8 (52.8-73.7)
Day 3 1,000 U/ml 64.9 (51.6-71.4)
Day 3 5,000 U/ml 678 (54.4-716)
Discussion

There is little information available on the immunoglobulin system of the whole group of New World
monkeys. Cross-reactivity of a polyclonal antibody against a surface antigen of a T cell line with the heavy
chain of human IgG and with the heavy chain of a serum-Ig of Saguinus oedipus (cotton-topped marmoset)
has been reported (8). To our knowledge, no data have been published on the IgE system of Callithrix
Jacchus. Stimulation of the proliferation of marmoset B cells by human IL-4 has been reported earlier (9),
but no analysis of IgE synthesis was performed. With respect to other non-human primates, some evidence of

a functional cross-reactivity between human IgE and that of an Old World monkey, in this case Rhesus, was
published (10).
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It is well-known that marmosets living in the wild are heavily infected with worms and with other para-
sites (11). Therefore, it would be understandable that these species developed an IgE system similar to that of
humans. The data presented here provide evidence that an IgE system at least similar to the human one exists
in Callithrix jacchus, although the plasma IgE levels found in our studies are clearly lower than in humans.
Since there are no worm infections whatsoever in our marmoset colony, a potential IgE stimulus may be
missing. It will be interesting to test whether exposure to parasite antigens will greatly stimulate the IgE
system in the marmoset. This would provide an excellent tool for evaluating possible substance-related
effects on such an allergy model. Similarities in some immune responses to dexamethasone between
marmosets and humans have been demonstrated with respect to the increase of a macrophage subtype (RM
3/1%Y in vivo (12).

Control day O Control day 3

|

IL4 500 U/mi
day 3

IL4 100 U/mi
day 3

IL4 S000 U/ml !
day 3 |

IL4 1000 U/ml
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Fig. 5
Original FACScan histograms. Lymphocytes from marmoset blood were pre-gated for the
CD20-positive fraction. Example of the increase of the CD23 receptor on CD20-positive B
cells after stimulation with various concentrations of IL-4 in vitro. The number of cells is
plotted against the fluorescence intensity (mV).
In addition to the numerical increase of CD23-positive cells, a slight increasc of the receptor
density of some cells can be observed.

CD23, the low-affinity IgE receptor FceRIL, is induced on human B cells after stimulation with IL-4 (13).
The significance of this receptor for the induction and regulation of the IgE system is well-established
(14,15,16). Apparently, the CD23 receptor is an important and specific mediator and marker for the
development of B cells to IgE-producing plasma cells. The fact that we find similarities in the response of
cells from humans and marmosets suggests that this non-human primate and humans use similar means of
regulating and expressing the IgE system.

Comparison of the effects of IL-4, glucocorticoids or lipopolysaccharide on IgE synthesis and CD23
expression in various species in vitro is difficult because the experimental conditions differ considerably
from investigator to investigator.
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Apparently, IL-4 alone is only capable of inducing slight changes in IgE synthesis. This holds true (17,18)
for peripheral blood lymphocytes of normal human donors, and this is the result of our studies with
marmosets. However, it is interesting that lymphocytes of patients with atopic dermatitis were reported to be
more susceptible to the induction of IgE synthesis by IL-4 in vitro (17,18).

On the other hand, CD23 expression is inducible by IL-4 alone in lymphocytes of healthy human donors
at concentrations of 10 U IL-4/ml (17,19). Similar results are observed with lymphocytes of marmosets, but
higher concentrations of IL-4 may be required (500 U/ml) for an optimal stimulation.

TABLE 1V
Concentration of IgE in the supernatants of cultures of venous blood lymphocytes from
Callithrix jacchus after stimulation with various concentrations of
IL-4, dexamethasone and lipopolysaccharide (LPS).
Data are given as kU IgE/liter. * < 0.35 kU/iter open spaces: not measured

Marmoset

#1 42 #3 #4 #5
IL-4 (U/ml)  Dexamethasone
Controls * * * *
100 * * * *
1,000 * * * * *
5,000 * x * * 0.76
100 107M * * *
100 106 M * 0.68 *
100 10-5M * 0.43 *
100 104 M * * *
500 107 M * * *
500 106 M * * *
500 10-5M * 0.48 *
500 104 M * * *
1,000 107 M * * * * *
1,000 106 M * 0.41 * *
1,000 105M 0.37 0.63 * *
1,000 104 M 038 0.44 0.76 *
5,000 107 M * 1.28
5,000 106 M * 2,66
5,000 105 M * 0.57 0.54 *
5,000 104 M 038 * 0.43
1,000 50 pg/ml LPS 483 239 2.50

Simultaneous stimulation by IL-4 (10 U/ml) and prednisolone (10~7 M) was shown to greatly enhance
IgE synthesis of human peripheral blood mononuclear cells from healthy donors after 14 days of culturing,
but only a very slight effect was seen after 7 days. However, mononuclear cells from different donors exhib-
ited a considerable variability in the response to prednisolone alone (10"7 M) and also to the combination of
prednisolone plus IL-4 (10 U/ml), the IgE formation ranging from 0.8 to 15.3 ng IgE/ml in the case of pred-
nisolone alone, and from 1.5 to 142 ng IgE/ml for the co-stimulation. The ratio of the stimulatory effect be-
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tween prednisolone alone and prednisolone plus IL-4 ranged from 1.3 to 20 (18). While the combination of
prednisolone plus IL-4 caused a strong stimulation of the IgE synthesis, prednisolone combined with 1L-2
produced no altered response in the lymphocytes of the normal donors, and rather a decreased response when
PBL from donors with spontancous IgE synthesis were used (20).

In contrast, the expression of CD23 on human lymphocytes was slightly reduced in the presence of 1077
to 105 M prednisolone, and no impressive effect was seen with the combination of prednisolone and IL-4.
However, the release of sCD23 was greatly enhanced in the presence of this combination (20). This co-
stimulation with IL-4 plus glucocorticoids was also found to be capable of inducing IgE synthesis in
lymphocytes of marmosets, but again, higher concentrations were required. As found for humans, the
individual variability was also considerable in Callithrix, and the cells of not all marmosets responded under
the same experimental conditions.

An important role of cell-cell interactions between B cells, T cells and monocytes in the induction of
CD23 expression was suggested (21). Additionally, the IL-4-induced IgE synthesis is enhanced in the
presence of monocytes. Depletion of monocytes from a preparation of mononuclear cells strongly alters the
IgE secretion in the cultures after prednisolone stimulation. However, glucocorticoid-induced IgE synthesis is
not dependent on IL-6. Monocyte contact with B cells was found to be sufficient to enhance IgE synthesis,
and LFA-1 (CD11a) and ICAM-1 (CD34) are suggested to be involved in mediating the cellular contact
signal required for glucocorticoid-induced IgE synthesis (18).

Data on possible effects of antigens on the IgE system reveal a rather complex situation. Reports on
effects observed in different species are rather controversial, often due to incomparable experimental con-
ditions. An IgE-response to lipopolysaccharide is apparently possible in mice (22,23). Furthermore, IgE
synthesis in isolated B cells from Nippostrongylus brasiliensis-reinfected mice was reported to be
moderately stimulated by the antigen, but very strongly stimulated by IL-4, while the simultaneous action of
the two components induced a weaker response than 1L-4 alone (24).

Rather conflicting results were also reported from studies with human lymphocytes in vitro. This again
may be due to different experimental approaches. It has been claimed that an IgE response by lipopoly-
saccharide cannot be induced in humans (16,25). However, other reports indicate a much more complex
situation: as might be expected, IL-4 was found to increase the CD23 expression on peripheral blood
lymphocytes of normal donors as well as of patients with atopic dermatitis in vitro, but IgE synthesis was
only increased in cells from patients with atopic dermatitis. Co-stimulation of cells in vitro with cell wall
products of Staphylococcus aureus (teichoic acid of peptidoglycan) plus IL-4 led to a pronounced increase in
IgE synthesis in lymphocytes of patients with atopic dermatitis (17), and the authors suggested that this
modulation of humural immunity may be responsible for allergic skin reactions in such patients. On the other
hand, co-stimulation with teichoic acid or enterotoxin B caused a decrease of the CD23 expression in
lymphocytes of normal donors, but an increase in the CD23 expression in cells of patients with atopic
dermatitis.

Our results show that peripheral lymphocytes from marmosets also can be induced to produce IgE i
vitro in a very similar manner to equivalent experimental set-ups using human lymphocytes (26,27). In
general, however, the concentrations of IgE obtainable in comparable cultures are lower with cells from
marmosets than with human cells. This may be due to the initially lower plasma concentrations of IgE in
marmoset blood as well as to the fact that much fewer marmoset lymphocytes show low affinity IgE
receptors after stimulation with IL-4. This leads to the assumption that generally fewer B-cells can be
induced to produce IgE under these culture conditions. A quantitative assessment of the IgE synthesis can
only be achieved with difficulty, since the values obtained through stimulation with rh-IL-4 alonc were too
variable and too low to be accurately determined. The qualitative statement, however, that marmosect
lymphocytes can be induced to produce measurable quantities of IgE through stimulation with combinations
of th-IL-4 and dexamethasone as well as rh-IL-4 and lipopolysaccharide holds true, keeping in mind that the
latter stimulation pathway is apparently ineffective in human cultures with mononuclear cells. Such differ-
ences must be known and taken into account when using Callithrix jacchus as a model for elucidating pos-
sible effects with relevance for man.
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The results of these studies and the similarity with the human response encourage the development of an
allergy model system with the marmoset, monitoring the response of the IgE system to a challenge by
parasite antigens. Such a possibility to investigate the IgE system under different conditions may be helpful
for the exploration of new therapeutic strategies in atopic diseases.
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