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The effect of recombinant intefleukin-4 on the synthesis of immunoglobulms is stud- 
ied in a culture of mononuclear cells isolated from peripheral blood of healthy do- 
nors and patients with hay fever. It is shown that interleukin-4 stimulates production 
of IgE in cells of healthy donors, but not of hay fever patients, and does not affect 
the synthesis of other isotypes in either group. At the same time, increased cell pro- 
liferation under  the influence of interleukin-4 was observed in cultured ceils of both 
healthy donors and patients. 
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Interleukin-4 (IL-4) formerly referred to as B cell 
stimulating factor, is a protein with a molecular 
weight of around 20 kD which is produced by ac- 
tivated T cells and mast ceils [4]. This protein has 
a pleiotropic effect on different cell types, including 
T and B ceils, monocytes, and mast cells. Culture 
medium conditioned by human T cells secreting IL- 
4 induces production of IgE by lymphocytes isolated 
from peripheral blood of healthy donors. Production 
of IL-4 is abolished by anti-IL-4 antibodies [3,5,7]. 
IL-4-induced synthesis of IgE in human peripheral 
blood mononuclear cells depends on the interaction 
between secondary cytokines produced during cultur- 
ing. It has been shown that recombinant IL-4 (rlL- 
4)-induced synthesis of IgE is optimal in the pres- 
ence of T cells, monocytes, IL-5, and IL-6 [9], 
although the role of IL-5 in the regulation of IgE 
synthesis remains unclear. We studied the effect of 
IL-4 on immunoglobulin (Ig) production by mono- 
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nuclears isolated from peripheral blood of healthy 
donors and patients with hay fever. 

MATERIALS AND METHODS 
Recombinant IL-4 with a specific activity of 3• 
U/ml was kindly supplied by L. R. Ptitsin (Insti- 
tute of Biotechnology, Moscow). Mononuclear cells 
were isolated from peripheral blood of four healthy 
donors (laboratory personnel, serum IgE content 50 
U/ml, without signs of atopia) and four patients with 
hay fever during the winter, one week after a course 
of specific immunotherapy (blood IgE content 80- 
260 U/ml)  by centrffugation on a Ficolt-Paque 
(Pharmacia) gradient. The cells were cultured as 
described [1] in 24-well fiat-bottom plates (Cat. No. 
3524, Costar) at a concentration of 1 mln. cells/ml 
in Iskov's modified Dulbecco's medium (Gibco) 
supplemented with human insulin and transferrin, 
bovine serum albumin, fats (Gibco), and 10% in- 
activated fetal calf serum (Flow). Culturing was car- 
fled out in duplicates at 37~ in an atmosphere 
containing 5% CO s. IL-4 was added to the culture 
medium to final concentrations of 0, 2, 10, 50, and 
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Pig. 1. Concentration of IgE (a) and IgG (b) in culture medium conditioned by peripheral blood mononuclear cellsl I, 2) 
culturing in the presence of 50 ng/ml rlL-4; 3, 4) culturing without r lL-4;  1, 3) healthy donors; 2, 4) patients with hay lever. 

250 ng/ml. Culture medium was collected every 
third.day during a 15-day period, centrifuged to se- 
parate cell detritus, and frozen at -20~ prior to ana- 
lysis. Determination of IgE in supematant was perfor- 
med by sohd-phase two-center immunoenzyme assay 
described elsewhere [8]. The same method was used 
to determine IgG, IgA, and IgM. Goat antibodies to 
IgG, IgA, or IgM (Sigma), respectively, were em- 
ployed as binding antibodies, and sheep biotinilated 
antibodies to human Ig (Amersham) and horseradish 
peroxidase-streptavidin were used as developing 
agents. Cell proliferation was assessed by incorporation 
of 3H-thymidine on day 15 of  culturing. 

RESULTS 

Studies of the regulation of IgE synthesis in hu- 
mans were for a long time hampered by difficul- 
ties in the choice of a culture system providing for 
synthesis of detectable amounts  of IgE. Highly 
sensitive and specific methods have to be used to 
detect  p icogram amounts  of IgE. Comparable  
amounts of preformed IgE at the initial stages of 
synthesis call for complex controlling systems. 

Our test system [8] with a sensitivity of 100 
pg/ml allows for the evaluation of IgE synthesis by 
peripheral blood mononuclear  ceils in  v i t r o .  
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Fig. 2. Concentration of IgE (a) and IgG (b) in culture medium conditioned by human peripheral blood mononuclear cells as 
a function of the dose of rIL-4 (15th day of culturing). Here and in Fig. 3: I) healthy donors; 2) patients with hay fever. 
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Fig. 3. I L - 4 - i n d u c e d  proliferation of mononuclear cells 
isolated from peripheral blood of healthy donors and patients 
with hay fever measured as incorporation of 3H-thymidine  
on the 15th day of culturing. 

We studied the in vitro time- and dose-depen- 
dence of IgE synthesis by mononuclear leukocytes 
from peripheral blood of healthy donors and pa- 
tients with hay fever in the stage of remission. 
Prior to determination, supernatants (conditioned 
culture medium) were diluted 1:20 for IgG and 
IgA, 1:10 for IgM, and 1:2 for IgE. 

Concentrations of Ig in blood of healthy donors 
and hay fever patients were determined every 3 days 
during a 15-day period. Within this time the IgG 
concentration increased from 0.1 to 2-5 ng/ml. The 
presence of 2-250 ng/ml IL-4 in the culture me- 
dium had no appreciable effect on IgG production. 
At the same time, there were no visible differences 
in the nature of IgG synthesis by the two groups 
(Figs. 1, b; 2, b). The concentrations of IgA and 
IgM during the period of culturing increased from 
0.1 to 2-5 and from 0.1 to 0.5-1.0 ng/ml ,  respec- 
tively. The nature of their synthesis and its depen- 
dence on IL-4 were similar to those for IgG. 

With IgE, the presence of IL-4 in the culture 
medium was absolutely essential for the production 
of detectable amounts of IgE by cells isolated from 
patients' and donors' blood. The IgE response var- 
ied from donor to donor; IgE was detected on day 
9 of culturing (Fig. 1, a,) and its concentration was 
1-8.5 ng/ml by the 15th day. 

In healthy donors, the maximum stimulatory 
effect was observed at 50 ng/ml IL-4 (concentra- 
tion range 10-250 ng/ml) (Fig. 2, a); an increase 
in the IL-4 concentration to 250 ng/m.1 weakened 
this effect. By contrast, in patients with hay fever 
the effect of IL-4 was less heterogeneous, and the 

"overdosage" phenomenon was absent. There was 
no correlation between spontaneous or IL-4-in- 
duced synthesis of IgE and other Ig isotypes. 

The dependence of 3H-thymidine incorporation 
on the IL-4 dose was similar in the two groups 
(Fig. 3). 

In contrast to the observations of some re- 
searchers [3], we noted no increase in the IL-4- 
dependent IgE response in vitro either in healthy 
donors or in patients, which is consistent with the 
results reported by Claasen et al. [2]. Since the 
correlation between the intensity of IgE synthesis 
and cell proliferation was stronger in patients than 
in healthy donors, we assumed that in patients IL- 
4 acts predominantly as a proliferative signal, while 
in healthy persons its influence is more complex. 
It should be noted that we studied blood from pa- 
tients after specific immunotherapy, which could 
have altered the ability of their cells to synthesize 
IgE in vitro. 

There is controversy over the isotype-specific 
regulation of IgE synthesis by IL-4. It has been 
was reported that IL-4 stimulates synthesis of other 
Ig isotypes [6]. Our findings confn'm the strict 
isotype-specific regulation of IgE synthesis by IL- 
4, the optimal concentration of IL-4 being 50 ng/ 
ml. A further increase in the IL-4 concentration 
to 250 ng/ml lowered this effect (Fig. 2, a). Simi- 
lar results were obtained by others [9,10]. 

Thus, we have demonstrated in vitro a specific 
IL-4-dependent synthesis of IgE (but not of other 
Ig isotypes) by mononuclear  cells isolated from 
peripheral blood of healthy donors and patients 
with hay fever, as well as differences in the na- 
ture of IgE synthesis. 
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