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Studies on in  v i t ro  synthesis of  human IgE have been limited, for a long 
time interval, to the evaluation of the spontaneous IgE production by atopic B 
cellsL However, some laboratories have recently been successful in demon- 
strating the possibility of  inducing an in  v i t ro  polyclonal IgE response under  
particular experimental  conditions using filarial parasite-spedfic T cell lines% 
as well as selected alloreactive 3,7, ~ or autoreactive 4 helper T cell clones (TCC). 
More recently, we found that several TCC established from tonsillar or pe- 
ripheral blood (PB) T lymphocyte suspensions of  nonallergic individuals by 
stimulation of  single T ceils with phytohemagglutinin (PHA) provided helper 
function for IgE synthesis in B cells from both allergic and nonallergic donors, 
regardless of  allo- or  autoantigen recognition or specificity for peculiar anti- 
gens ~,'°. 

The present study was designed to examine whether  supernatants (SN) 
derived from these clones were able to provide IgE helper function in the 
absence of  the T cells themselves. We have established that SN from TCC 
active on IgE synthesis could induce IgE production in B cells. Such an activity 
was related to the presence of  interleukin-4 (IL-4) in SN and was inhibited by 
interferon-y (IFN-y). 

MATERIALS AND METHODS 

R e a g e n t s  - Phytohemagglutinin M was purchased from GIBCO (Grand Is- 
land, N.Y.); interleukin-2 (!L-2) and IFN-% obtained by the recombinant DNA 
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technology (rIL-2 and rlFN-y), were kindly provided by Biogen (Geneva); anti- 
CD3 (OKT3), anti-CD4 (OKT4) and anti-CD8 (OKTS) monoclonal antibodies 
(MoAbs) were purchased from Ortho Pharmaceutical Co. (Raritan, N.J.); the B 1 
MoAb (anti-B lymphocyte) was purchased from Kontron (Zurich, Switzerland). 
The production and characterization of  anti-human E-chain MoAb (E-45) has 
been previously described in detail s. A rabbit antibody specific for the human 
E-chain was prepared in our laboratory ~. Affinity-purified F(ab')2 fragments of  
rabbit antibodies against mouse immunoglobulins were prepared and conju- 
gated with fluorescein-isothiocyanate, as previously reported".  

Preparat ion o f  TCC - TCC were established according to the technique de- 
scribed by MORETTA et al. ~, as detailed elsewhere 2,1° 

Preparat ion o f  TCC S N  - Viable T blasts from 15 selected TCC (5 from tonsil 
G, 5 from PB H and 5 from PB J) were recovered on Ficoll-Hypaque gradient, 
extensively washed, resuspended at 106/ml (if not otherwise stated) of  complete 
medium in the absence or presence of  1% (v/v) PHA, incubated at 37 °C for 
24h and centrifuged at 400 g; culture SN were then collected. SN were filtered 
through a 0.22-~ filter and stored in aliquots at -70 °C until used. 

B cell donors - Five adult grass pollen- and /or  mite-sensitive subjects with 
allergic rhinitis and /o r  extrinsic asthma and serum IgE levels>300 IU/ml 
were used as B cell donors. These patients were selected because in previous 
assays their B cells usually did not show spontaneous IgE synthesis or  synthe- 
sized very small amounts of  IgE in vitro. 

TCC SN 
added to B cells 

B cell donor  1 ~- B cell d o n o r  2'* 

IZE (ng/ml) IgG (p,g/ml) IgE (ng/ml)  IgG (~g /ml )  

none  0.4 ;~ 0.1 0.3 0.2 

G.9 6.4 8.3 2.0 3.3 

G.11 7.1 9.4 1.8 5.8 

G.2O 3.2 6.9 2.7 4.8 

G.26 4.0 0.8 2.4 0.7 

H.3 7.4 10.4 3.9 5.3 

H.12 6.0 7.9 3.1 6.8 

H.31 3.9 1.2 4.2 1.0 

H.40 2.8 5.1 1.7 4.2 

J.16 2.3 3.4 2,8 3.8 

J.29 4.7 0.5 3.5 0.6 

G.13 0.4 3.2 0.3 1.9 

H.22 0.5 1.7 0.4 2.2 

J.1 0.3 4.3 0.3 3.6 

J.24 0.3 1.9 0.4 0.5 

J.37 0.4 8.5 0.3 6.4 

° B cells (4 X 10S/ml) f rom 2 atopic donors  were  cul tured in the med ium alone or  in the presence  of  TCC 
SN (50% final concentration).  After 10 days, cul ture superna tan ts  were assayed for IgE and  IgG content ,  
~'~ Values r ep resen t  the mean  of  triplicate determinat ions .  

Tab .  I - In vitro IgE  s y n t h e s i s  i n d u c e d  by  SN o f  P H A - s t i m u l a t e d  TCC.  
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Fig. I - Ability o f  TCC SN to induce  in vitro IgE synthesis  (white columns)  and  the i r  IL-4 c o n t e n t  
(dot ted columns).  

Preparation o f  B cells - B cell-enriched suspensions were prepared as describ- 
ed in detail elsewhere 2,'° and usually consisted of  60-80% B cells and less than 
1% T cells, as judged by indirect immunofluorescence with B1 and OKT3 
MoAb, respectively. They will be simply referred to as B lymphocytes. 

Cell culture - The cell culture system used for inducing Ig synthesis was per- 
formed in duplicate in 12 × 75 mm plastic tubes (Falcon Plastic, Oxnard, CA) 
using complete medium in a humidified atmosphere of  5% CO in air. Each 
tube contained 4 × 105 B cells and the corresponding SN preparations in 1-ml 
final volume. After 10 days, culture supernatants were collected and assayed 
for their IgE and IgG content. 

Measurement  o f  IgE and IgG - The procedure for the measurement  of  IgE 
has been described in detail elsewhere 2. ~°. The lower sensitivity value of  the 
test was 0.3 ng /ml  and the mean intra-assay coefficient of  variation was 17%. 
De novo or net IgE synthesis was calculated by subtracting the IgE values ob- 
tained in parallel cultures containing 100 [xg/ml cycloheximide from IgE values 
found in SN of untreated cultures, as previously reported 8. 

The radioimmunoassay used for detecting IgG in culture SN has also been 
described previously in detaiP. 

Assessment o f  IL-4 in TCC S N  - IL-4 levels were measured in TCC SN by an 
immunoenzymatic assay (courtesy of  Drs J. Bancherau, J. de Vries and I. 
Chretien, UNICET, Dardilly). 

RESULTS AND DISCUSSION 

SN of 15 CD4 ÷ TCC derived from tonsil or PB of 3 different normal indi- 
viduals were examined for their ability to induce IgE production in B cells 
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TCC SN 
IFN ¥ (IU/ml) added ~ 

10 50 250 

- 0.3 0.2 0.3 0.3 
G.26 3.9 3.8 2.8 1.9 
G.I I 5.8 6.2 3.0 2.0 
J.16 3.2 2.5 1.8 1.2 
J.29 2.9 2.4 0.9 0.6 

B cells (4 X 10S/ml) from one atopic donor were incubated for I0 days with SN of four different TCC 
in the absence or presence of different concentrations of  IFN-y. 

Tab. 2 - Inhib i tory  effect  o f  IFN-y on  the  IgE synthesis  induced by TCC SN. 

from 2 atopic donors. To this end, B cells were incubated for i 0 days with SN 
derived from clonal T cells stimulated with 1% (v/v) PHA. IgE and IgG released 
in B celt culture supernatants were then measured. Under the above experi- 
mental conditions, the incubation of  B cells with supernatants derived from 10 
PHA-stimulated TCC, previously shown to be able to induce IgE synthesis in 
target B cells, resulted in a substantial IgE production in vitro, whereas SN from 
5 TCC inactive on IgE synthesis were unable to induce IgE synthesis in B cells 
from both atopic donors. In contrast, SN from all the 15 TCC induced produc- 
tion of  substantial IgG amounts in target B cells (tab. I). 

It was recently shown that murine IL-4 is able to induce IgE production in 
activated B cells and that its activity is inhibited by IFN-y ~. To establish whether  
IgE helper activity of  our TCC SN was related to the presence of  IL-4 as well, 
IL-4 levels were measured in either active or inactive SN by an enzyme-linked 
immunosorbent  assay (ELISA). The results of  these experiments are summa- 
rized in fig. 1. All 10 SN active on IgE synthesis had detectable or even elevated 
IL-4 concentrations, whereas IL-4 was virtually undetectable in SN unable to 
induce IgE synthesis. 

The effect of  different concentrations of  IFN-y on IgE synthesis induced 
by active TCC SN was also evaluated. The addition of  IFN-y to B cell cultures 
induced a dose-dependent inhibition of  the IgE synthesis stimulated by TCC 
SN (tab. 2). 

Taken together, these data suggest that IL-4 probably plays an important 
role in the induction of IgE synthesis by TCC SN and that its IgE helper activity 
is modulated by IFN-y. Experiments are now in progress to establish whether  
IL-4 is acting alone or in concert with other lymphokines in the induction of  
IgE synthesis. 

SUMMARY 

Superna tan t s  (SN) f rom 10 phy tohemagg lu t in in  (PHA)-stimulated h u m a n  T cell c lones (TCC), 
selected for  the i r  he lpe r  funct ion on  IgE synthesis,  we re  found  to provide IgE he lpe r  activity in 
atopic B cells s h o wi n g  low or  unde tec tab le  s p o n t a n e o u s  in vitro IgE synthesis. In contrast ,  SN 
f r o m  5 PHA-st imulated  TCC unable  to provide  h e l p e r  funct ion for  IgE synthesis consis tent ly  
failed to elicit IgE product ion.  SN active on  IgE synthesis con ta ined  high concen t ra t ions  o f  
interleukin-4 (1L-4), wh e rea s  inactive SN did n o t  con ta in  detectable  amoun t s  o f  IL-4. Moreove r ,  
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the IgE helper activity of  TCC SN was strongly inhibited by the addition of  interferon-y (IFN-y) 
to B cell cultures. These data suggest that IL-4 may play a role in the induction o f  in vitro human 
IgE synthesis, whereas tFN-y displays an inhibitory effect. 
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