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antibody responses 

. Lesourd, MD, PhD,* J. Paupe, MD,** M. Thiollet,* R. Moulias, 
J. Sainte-Laudy, MD,*** and P. Scheinmann, MD** Paris, France 

The specific cell-mediated and humoral immune responses of I4 children allergic to honeybee 
venom were studied. An &day rush venom immunotherapy induced an increase in T 
proliferative (p < 0.04) and T suppressive (p < 0.003) cell-spec$c activities. Antibody 
variations, an increase in spectjic IgG4 (p f 0.0.5), and a decrease in speci$c IgE (p < O.OI) 
were observed 1 year later. Initial high T suppressive cell activity prevents T proliferative cell 
increase during rush venom immunotherapy. High initial levels of specific IgGI and speci$c 
lgG4 have opposing effects on the increase in T suppressive cell activity, the former being 
positively correlated with intensive increase (r = 0.840; p < O.OOS), the latter negatively with 
T suppressive crll increase (r = -0.709; p < 0.001). These data indicate that there are 
interrelationships between the cell-mediated immunity and the antibody responses in honeybee 
allergy. (J ALLERGY CLIN IMMUNOL 1989;83:563-71.) 

The generalized reactions caused by honeybee 
stings were recognized to be anaphylactic reactions 
as early as 1925.’ Hyrnenoptera-sting sensitivity is 
a relatively common cause of allergic reactions, af- 
fecting at least 0.4% to 0.8%2A and perhaps up to 
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Abbreviations used 
RIT: Rush venom immunotherapy 
BV: Honeybee venom 
JV: Yellow jacket venom 

MNC: Mononuclear cell 
BV TS: Bee venom T suppressive cell activity 
BV TP: Bee venom T proliferative cell activity 

MLR: Mixed lymphocyte reaction 
sIgG1: Specific IgGI 
sIgG4: Specific IgG4 

sIgE: Specific IgE 
FCS: Fetal calf serum 
TH: T helper cell activity 
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The patients are at life- 
tbreateni~g risk, and this sensitivity can persist for 
several years. 5, 6 

~mm~~otherapy with BV has been proved to pro- 
vide significant protection against such stings.7 The 
hyposensitizing treatment schedules currently used for 
venom immunotherapy are short, from a few days 

IT) to a few weeks,6 but maintenance doses must 
be continued for several years. The life-threatening 
nature of venom reactions elicited the rationale for the 
use of RIT, which has now been demonstrated to re- 
duce adverse reactions and to provide a faster rise in 
sI~G.~ Venom immunotherapy with BV induces sIgG 
blocking antibody and, at the same time, reduces sIgE. 
However, there may be a transient rise in sIgE in some 
individuals,g~22 which was not observed when venom 
immunotherapy was performed by modified anti- 
gens. 19, 2Q Both phenomena (sIgG increase and sIgE 
decrease) are considered to be important in assessing 
venom imm~~o~erapy efficacy, “, 22-24 even though 
considerable individual variations in the antibody re- 
sponses to RIT were reported.25 

The development of monoclonal antibodies has 
made it possible to investigate IgG subclasses. RIT 
had been demonstrated to induce increases in both 
IgGl and IgG426-28 but not in IgG2 and IgG3. ‘C 27 The 
efficacy of RIT was related to the increase in sIgG4”j 
and a recent study has demonstrated an inverse rela- 
tionship between sIgE and sIgG4 with sIgE decreasing 
and sIgG4 increasing. 26 

The IgE and IgG responses are both under the con- 
trol of T-lymphocytes. They depend on TH functions 
for induction and are under the control of TS regu- 
latory mechanisms.2g Surprisingly, although numer- 
ous studies have been conducted to evaluate antibody 
variations in honeybee allergies, very little has been 
done to investigate T cell responses. Specific T- 
lymphocyte proliferation was found to be increased 
in honeybee-allergic patients but not in beekeepers 
who failed to release interleukin-2.30 Lymphocyte pro- 
liferation was reported in another study3’ to be very 
low and nonspecific. Injection of BV induces a spe- 
cific TH response in both humans31 and rats.32 

However, none of the studies published to date has 
s~rn~lt~$0~s~y investigated both the specific humoral 
and the cell-mediated immunities in honeybee aller- 
gies, and there has been no study of the time course 
of cell-mediated immunity in such patients. 

The present study was therefore designed to analyze 
the variations in specific TH and TS responses and to 
quantify the specific antibody responses (sIgE, sIgG1, 
sIgG4) in a group of honeybee-allergic children 
treated by RIT. Analysis of the data on the cellular 
and humoral responses indicates that RIT induces 

rapid increases in specific TH and TS activities and 
that the later antibody responses ~bs~ryed are clearly 
related to the early changes in T-1ympRoc~te ac- 
tivities . 

MATERIAL AND METHOD 
Study population 

Fourteen children (four girls and 10 boys) aged from 4 
to 14 years were selected for the study. All parents and 
children agreed to participate in the study and gave informed 
consent. 

All children had systemic allergic reactions after honey- 
bee stings (between 3 to 6 months before treatment) and 
positive skin tests to BV (always grade a2 with a mean of 
3.14 ? 0.90 SE). 

Skin tests were performed by intradermal injection of 
0.03 ml of antigen solution with the same antigens as pre- 
viously described.“’ Intradermal reactivity was classified 
from 4 (wheal 3 5 mm to 10m4 kg of venom per milliliter) 
to 1 (wheal 3 5 mm to 0.1 p,g of venom per milliliter); 
class 0 was reserved for negative responders at tbe highest 
antigen concentration. 

After previous publications,35, 3‘ RAST classes were as 
follows; class 0, from 0.07 to 0.1 IU/ml; class 1 i for patient 
serum, CO.3 W/ml; class 2, levels <I IU/ml; class 3, 
levels <4 IU/ml, and class 4, upper levels); 10 patients 
were retested a year later. 

Immunotherapy protocol 

Previous experience had demonstrated that an &day pe- 
riod for hyposensitization was well accepted and tolerated 
by children to the number of daily injections and the duration 
of hospitalization. 

Therefore, the patients were treated according to the foi- 
lowing protocol with BV (lot no. Y 34236, Stdilergenes 
Laboratoires, Fresnes, France): Each patient was initially 
administered a dose of venom of 0.00001 kg. The dose was 
doubled and repeated at 2-hour intervals to a maxim~n~ of 
0.0008 pg on the first day. On the second day, the first dose 
was 0.001 +g, and doubling doses were administered every 
2 hours to a maximum dose of 0.08 l.~g. Thereafter, injec- 
tions were administered every 4 hours with doubling doses 
from 0.1 to 0.8 p,g on the third day, from 1 to 8 &g on the 
fourth day, and from 10 to 50 pg on the fifth day. The BIT 
involved two injections per day: 60 and 80 pg on the sixth 
day, two 90 pg injections on the seventh day, and 100 p,g 
on the last day. 

Maintenance dose (100 pg per injection) was adminis- 
tered on days 14 and 28, and once a month thereafter for 
the following years. 

The same lot of BV antigen was used for in vivo injection 
(skin test or hyposensitization) and in vitro testing (specific 
humoral skin and cellular immunity quantification) during 
the entire study. 

MNC isolation 

MNC suspensions were isolated by lymp~oprep (Flobio, 
Courbevoie, France)-gradient centrifugation of heparinized 
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FIG. 1. Protocol design for quantification of TP and TS activities, 

TABLE 1. Determination of optimal conditions for BV TS cell generation 

Proliferative 
responses in 

~o~~lt~res 

Proliferative 
responses 1 
wg/106 cells 

(cpm) 

BV antigen concentration for BV TS generation 
(pg/106 cells) (% of inhibition) 

Culture ~~rat~o~ 
T ation ( 

Ce~~Sl 

24 72 

Experiment 
1 
2 
3 

12450 3.6 3.7 33.8 65.9 49.8 17.7 -8.3 65.9 33.8 
7940 1.8 - 13.4 39.6 64.8 52.2 - 18.5 - 13.4 64.8 24.4 

27830 6.6 13.8 35.3 42.5 24.5 11.9 17.4 42.5 19.9 

Results are expressed in percent of suppression. Each coculture for each antigenic concentration or for each different timing was compared 
to proliferation performed in similar conditions (1 kg of venom per lo6 cells). Only values observed for optimal concentration for 
proliferative responses (1 pg BV per lo6 cells) are reported. 

blood drawn under sterile conditions. Cells were washed 
three times in RPM1 1640 (Eurobio, Paris, France), counted, 
and resuspended at lo6 ceils per milliliter in RPM1 1640 
supplemented with L-glutamine, 100 mmol/L, essential 
amino acid, 1%) and pyruvate, 1 mmol/L (Eurobio), and 
antibiotics (100 pgiml of streptomycin and 100 pg/ml of 
penicillin) and 15% heat-inactivated FCS (15% FCS RPM1 
1640) (Gibco, Cergy Pontoise, France). 

eneration of suppressive cells 

5.10’ MNCs in 15% RPM1 1640 were cultured in a small 
tissue-culture flask (Falcon, 25 cm’, Strasbourg, France) 
with 50 pg of BV (Apis mellifera, lot no. Y 34236, Stal- 
Iergknes Laboratories) for generation of specific BV TS. 
The same quantity of MNCs were cultured under the same 
conditions without antigen and used as responding prolif- 
erative cells (BV TP). Both flasks were incubated in an 
atmosphere of 5% CO, per 95% air at 37” C for 42 hours 
(Fig. 1). 

Antigenic concentrations used for generation of BV TS 
were previously determined in desensitized children (Ta- 
ble I). 

Quantification of BV TP an 
BV TS responses 

Design of the protocol is reported in Fig. 1. The incu- 
bated, unstimulated MNCs (BV TP) were washed twice in 
RPM1 1640 and resuspended at 2.106 cells per mil!i!iter in 
RPM1 1640 supplemented as before, except that the FCS 
was reduced to 10% (10% FCS RPM1 1640). 

The venom-stimulated MNCs (BV TS) were incubated 
with mitomycin C (100 pg/ lo6 cells) for 30 minutes in 5% 
CO, per 95% air at 37” C, washed with 10% FCS medium, 
and resuspended at 2.106 cells per milliliter in 10% FCS 
RPM1 1640. 

Triplicate 50 ~1 aliquots of BV-responding cell susgen- 
sion (BV TP) were dispensed into 96-well round-bottomed 
tissue-culture plates (Nunc, Polylabo, Strasbourg, F 
to which 50 ~1 of BV TS and 100 ~1 of 10% FCS 
1640 (control cultures) or 100 p,l of 10% FCS APEX 1640 
containing BV antigens (0.1, 1 or 10 pg/ml) were added. 
This coculture system was used to quantify specific TS 
activity. 

Triplicate 50 ~1 aliquots of BV TP suspension were also 
dispensed into the mukiwell culture plate, together with 50 
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pl of 10% FCS RPM1 1640 and 100 pl of 10% FCS RPMI 
1640 containing the same concentrations of BV antigen 
(responding TP cell cultures) or without antigen (control TP 
cell cultures) to quantify specific TP cell activity. 

A third row of the tissue-culture plates was filled with 
50 l.~l of BV TS, 50 p.1 of 10% FCS RPM1 1640, and 100 

1 of 10% FCS RPMI 1640 ,with or without antigens to 
aluate the efficacy of mitomycin C treatment on BV TS 

cells. No mitomycin C-treated culture expressed >500 cpm. 
All samples, on a single multiwell plate, were incubated 

as above for 6 days. On the morning of the sixth day, 
1 p,Ci of 3H-thymidin (CEA Gif / Yvette, France) was added 
to each well, and the cells were incubated for an additional 
4 hours. Harvesting was performed with a MASH II cell 
harvester (QSI, Paris, France). Mitogenic ability was as- 
sessed as the amount of radioactivity incorporated by the 
cells, measured by a liquid scintillation p-counter (LKB, 
Paris, France). 

The results are expressed with the following sampled 
quantifications: TP ag, counts per minute of BV TP cultured 
in the presence of the BV antigen; TPc, counts per minute 
of BV TP cultured without antigen; TS ag, counts per minute 
of BV TS cultured in the presence of BV antigen; TSc, 
counts per minute of BV TS cultured without antigen; 
Cot ag, counts per minute of cocultures of BV TS and 

TP in the presence of BV antigen; and Cot c, counts 
minute of the same cocultures without antigen. 

Specific TP activity is expressed with the following index: 

Tp index = Tp ag - TPc 

TPc 

Specific TS activity is expressed with the following index: 

TS activity = 
(TP ag - TPc) - [(Cot ag - TS ag) - 

(Cot c - TS c)] 
(TP ag - TPc) 

TS index (% of suppression) = 1 - (TS activity) X 100 

This complicated index of TS activity was necessary to 
take account of a possible auto-mixed lymphocyte reaction 
between TP and TS MNCs. Such auto-mixed lymphocyte 
reaction was observed for one patient in the study; the co- 
culture response without antigen was 17.200 cpm in this 
case (< 1000 cpm for all other patients). 

pecificity of TP and TS activity 

The specificity of TP and TS activities was assessed in 
two subjects who were only allergic to honeybee and in two 
other subjects only allergic to Vespdu venom. For those 
patients we simultaneously generated TS cells for 2 days in 
the presence of honeybee antigen and of JV antigen (Apis 
mellifera, lot no. Y 34236; Vespula, lot no. Y 34250, 50 
pg/ lo6 cells, Stallergenes). Cultures were performed 2 days 
later with the previously described protocol but in the pres- 
ence of either BV antigen or JV antigen in a double-cross 
fashion. 

Total IgE measurement 

Total IgE was quantified with PRIST (Pharmacia Diag- 
nostics AB, Uppsala, Sweden).37, 38 

Measurement of specific anti 
slgG1, slgG41 

Specific antibody levels were determined by the enzyme- 
linked immunofluorescent (ELIFA) technique described in 
part II of this study, pages 572-80. 

Results are expressed in units per milliliter, the units 
being different for each antibody, as reported in part XI. 

Study protocol 

Children selected to take part in this study were tested 
according to the following schedule. Gn the first day of 
hospitalization, before any treatment, a 2.5 ml blood sample 
was obtained (20 ml of lithium heparinate for MNC isolation 
and 5 ml for sera collection). Similar blood samples were 
obtained on the last day of hospitalization (2 hours after the 
last injection of RIT) and 1 year later. 

TP and TS assays were run on the day of blood coIlect~o~. 
Sera were aliquoted, randomized, and frozen the same day. 
Samples were tested blindly; all samples were thawed and 
quantified on the same day. 

Statistical analysis 

Statistical differences between the delta of each p~~eter 
measured at different times were calculated by Student’s 
t test for paired experiments. 

Evolution of the immunologic parameters during the RlT 
were correlated with Pearson’s ranking test. Similar analysis 
was performed to compare evolution of the same p~amet~rs 
to initial values. 

RESULTS 
Before treatment 

Cell-mediated immunity. The values before treat- 
ment are presented in Table II. TP activity was very 
low; only two individuals exhibited TP itrdex Y 
a2.0 for the smallest concentration and 
viduals for the highest. TS activity (220% 
sion) could he detected in three individu 
one antigenic concentration. 

Humoral immunity. IgE levels were sfightfy ele- 
vated. Seven of 14 children had total TgE levels > 170 
IU/ ml. Seven of the 14 children had sIgE levels ) quan- 
tified by enzyme-linked immuno~uoresc~~t a 
> 10 U/ml (equivalent of R4ST class 3 OK 4). sI 
ranged from 0.04 to 8.4 U/ml; the patients with the 
highest values (>J .5 U/ml) were those with 
of multiple honeybee stings. They also exhib 
surable TS activity before RIT (2 19.8% of 
sion). In contrast, sIgC1 level was always low except 
for one individual (12.8 U/ml) who had been stung 
just before therapy (Table II). 
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FIG. 2. Evolution of TP- and TS-specific activities during BV immunotherapy. TP and TS activities 
to l3V antigen were quantified during RIT and 1 year later in 10 children allergic to BV. The 
curves represent the mean (*SE) variations of the three BV antigen-tested concentrations 
for TP and TS (percent of suppression) indexes: 0.1 kg/IO@ cells (o----o); 1 pg/106 cells 
to- -0); 10 pg/106 cells (m-m). 

TABLE II. Evolution of immunologic parameters during RIT 

Before RIT 

TP activity (TP indexes) 
(pg BV/ lo6 cells) 
0.1 
1 

1; 
TS activity (% of suppression) 

(kg BVI lo6 cells) 
0.1 
1 

10 
Total IgE (IU/ml) 
IgE (IU/ml) 
IgGl (IU/ml) 
IgG4 (IU/ml) 

1.5 r- 0.6 2.6 r 2.1* 
1.9 + 0.8 5.0 + 4.3% 
2.1 r 0.8 4.4 + 2.6$ 

-2.8 2 32.5 
-2.1 2 35.0 
-1.1 r 17.4 
162.1 r 75.1 

15.3 +- 6.8 
2.4 + 3.9 
4.6 k 2.0 

41.0 * 35.0-l. 
51.6 c 21.0t 
49.8 rt 22.5$ 

148,6 t 60.3 
10.4 +- 8.9 
4.2 f 8.1 
5.3 +- 2.0 

All parameters were quantified just before and immediately after RIT for 14 tested children. Values represent mean A SE. 
Statistical differences between the delta of each parameter were evaluated by Student’s t test for paired experiments. 
Significant differences are indicated. 
*p < 0.05. 
sp < 0.01. 
$p < 0.001. 

Evolution of TP and TS activities 
immunotherapy 

for 10 pg) and for TS indexes (p < 0.003 for 0.1 
pg, p < 0.003 for 1 pg, and p < 0.801. for 10 pg). 

During rush treatment. Both TP and TS activities During the follow-up year. Both activities remained 
increased during the 8 days of RIT (Table II; Fig. 2). level 1 year later (Fig. 2). The app 
These increases were highly significant for TP indexes the TS index for 0.1 pg or in the T 
(p < 0.04 for 0.1 kg, p < 0.02 for 1 pg, p < 0.01 from significant (p # 0.15). 
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follow-UQ. 

Remarks. The increase in TP index was negatively 
correlated with the initial level fo TS index (at least 
f-= - @ 5 18; p < 0.05)) indicating that children who 
exhibited TS activity before treatment did not increase 
TP activity during RIT. 

The increase in TS index was negatively correlated 
with the initial level of TS activity (at least r = 
- 0.576; p < 0.02) and with the initial level of sIgG4 
(at least r = -0.709; p < 0.001). This indicates 
that TS activity generated by RIT was greater in pa- 
tients with no regulatory TS activity or sIgG4 level 
before treatment. There was a positive correlation be- 
tween the previous level of sIgG1 and the increase of 
TS indexes (at least r = 0.840; p < 0.005). There- 
fore, the pretreatment levels of sIgG1 and sIgG4 had 
opposite effects on the generation of TS activity 
during RIT. 

There was no correlation between the pretreatment 
level of IgE (total or specific) and variations in TS 
activity induced by RIT. 

f antibody levels 

During rush treatment. None of the variations ob- 
served for any of the antibodies measured were sig- 
nificant during the 8 days of RIT, including that of 
sIgE that decreased noticeably (32.0%) (Fig. 3). This 
absence of significant variations is certainly related to 
the wide range of values observed in the children 
tested. 

During the follow-up year. IgE levels continued to 
decrease during the following year (Fig. 3); therefore, 
the levels reached a year after therapy were marginally 
lower for total IgE (= 1.796; p < 0.08) and signif- 
icantly lower for sIgE (= 4.005; p < 0.005); sIgG4 
increased (= 2.042; p < 0.052), whereas sIgG1, af- 
ter a nonsignificant rise, returned to the initial level 1 
year after treatment. 

(IS- - - -rj, slgG1 (o- - --D), and slgG4 (B-M) were measured during RIT and a year later in 

10 children allergic to BV. The curves represent the mean evolution (2 SE) during the year of 

The relatively rapid decrease of sIgE that occurred 
in our patients may be related to their fairly high levels 
of sIgG4 before treatment (r = 0.664;~ < 0.01) and 
is related to sIgG4 increase (r = 0.736; p < O.C1), 
but a study of a larger group of subjects will be re- 
quired to verify this relationship. 

Specificity of the measured T 
cell activity 

Antigen specificity was tested for TP activity as 
well as for in vitro-generated TS activity in four 
monoallergic patients. This cross assay was ~er~~~ed 
after RIT. The results (Table III) indicate that, after 
treatment: a high level of TP activity (TP index > 1.5) 
could only be detected for honeybee culture in 
honeybee-allergic patients and for Veespula cultures in 
yellow jacket-allergic patients. 

The in vitro generated suppressive activities were 
also antigen specific. I3V suppressive activity could 
only be generated in honeybee-allergic patients and 
Vespula suppressive activity in yeltow jacket-allergic 
patients. Those data provide evidence that antigen 
cross-reactivity detected between those two ven~arns~~ 
is minor and could not be detected in such assays 
quantifying cell-mediated immune functions. 

DISCUSS10 

The specific antibody and cell- 
of a group of allergic children to 
to analyze the development of these responses and the 
way in which they relate to one another. Alt~~~~~ 
each of these responses has been examined in isola- 
tion 9W2*, 30, 31 this is, to our knowledge, the first time 
that ‘they have both been followed in a single group 
of subjects. 

RIT was selected as the means of initiating the 
immune responses because this ~eat~ent is gg~~rally 
considered to be efficient63 3g, iK) and may, therefore, 
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T 111. Specificity of generated TP and TS activities in monoallergic children 

TS activity 
(% of suppression) 

TP activity (in TP index) Generated with BV antigen 

Tested on Tested on Tested on Tested on Tested on 
BV JV BV JV 

Patient 0.1 1 0.1 1 0.1 1 0.1 1 0.1 1 0.4 1 

1 1.9 3.1* 0.8 0.9 -23.7* - 54.4” -2.4 -6.4 -3.4 -2.8 + IQ.6 i-4.4 
2 1.7 4.2” 1.2 1.1 -21.8* -28.4* +1.3 -1.7 +1.2 +2.4 -!-I.2 -3.8 

3 1.2 1.4 1.8 3.4” f2.4 +5.5 +1.8 -0.9 -2.4 -4.7 - 24.9* -53.9* 
4 0.5 0.7 1.9 5.3* f1.2 +2.4 -1.3 - 10.4 -4.2 -3.8 - 18.9” -47.3* 

Patients allergic to honeybee (1 and 2) or to yellow jacket (3 and 4) were tested after rush venom immunotherapy for antigen specificity. 
TP responses were measured in the presence of BV or M antigen at 0.1 and 1 pgiml. 

Suppressor cells were generated by culture for 2 days in the presence of BV or JV antigen and tested in a coculture system in the presence 
of either BV or JV antigen. Responses are expressed as proliferative or suppressive indexes. 

*Positive responses as compared to negative control responses. 

provide a model system for evaluation of the major 
parameters of clinical efficacy. Thus, the study should 
lead to a better understanding of the mechanisms un- 

T, Allergy to the venom used, SV, has 
vely studied, RIT has been demonstrated 

to induce specific and opposing changes in sIgE and 
sIgG antibodies ,9-24 and these changes have been de- 
tailed for the IgG subclasses. ‘K 26-28 There is also clear 
evidence that changes in cell-mediated immunity oc- 
cur in this allergy.30, 3’ 

BV-allergic children had little specific TP activity 
and almost no specific TS activity before treatment. 
These data indicate that the TP indexes of allergic 
children before treatment are lower than indexes of 
adults,30 even when our index minimizes the re- 
sponses. The children who had been stung several 
times, and who had high sIgG1 and sIgG4 levels, had 
some TS and TP activities before treatment but at a 
low level. 

The cell-mediated immunity responses that were 
quantified in this study were antigen specific.3’ In- 
deed, TS and TP indexes only increased for the an- 
tigen used in the hyposensitization and not for the 
control, JV, antigen (Table III), providing further ev- 
idence of antigen specificity. 

The TP and TS responses to RIT were large. Similar 
se increases have been reported in rats injected 
V3’ It is clear that, in both humans (this study) 

and rats ,32 this increase in cell-mediated immunity 
does not occur before repeated venom injections. The 
lack of specific TS activity before challenge, coupled 
with an increase in activity shortly after challenge, 
has been observed in humans for tetanus4’ and 
ragweed4’ antigens. 

These data suggest that cell-mediated responses 

reach low levels only in children who had been stung 
infrequently during a long period of time (once or 
twice a year). In fact, both the BV 
study and the rat immunization pro 
ous injections during a short time period. 

The induction of TS activity by immunotherapy was 
first observed in 1980 in patients suffering from rag- 
weed allergy.33 Several studies subsequently con- 
firmed that immunotherapy induced specific TS ac- 
tivity to grass po11ens.42, “3”” The specific suppressor 
cells that are generated can inhibit several in vitro 
systems, including lymphocyte proliferation,3’, 46 
antibody synthesis,42 antigen-induced hista~~~ re- 
lease,28 and lymphocyte CD8 marker expression,42q M 
In all these studies, only repeated ad~~i~is~at~o~ was 
found to induce specific TS activity. 

The humoral response to V RIT was slower to 
develop. The two major parameters of this response, 
a decrease in sIgE and an increase in sIgG (especially 
WW 13, 38, 3g* 47 were not observed until 1 year after 
therapy. sIgE may increase during treatment, as sug- 
gested by several studies.15’ 25, ” In our study, sIgE 
remained unchanged. This is in agreement with other 
publications.9, 18, 21s 259 27 Changes may have occurred 
between the end of RIT and the 1 year follow-~~, but 
no samples have been tested during this period. 

The decrease in sLgE and the 
took place during the year after 
ment with the changes reported by Cheung et a1.26 A 
decrease in sIgE has generally not been detected until 
several years after treatment in most studies on either 
children5 or adults. 22, *’ However, some recent studies 
in which modified antigen was used indicate that this 
may occur earlier. I93 2o 

Early increases in sIgG4 after have been re- 



orted.Z6 ibller et al.*’ observed such an increase 
within a few days after the start of treatment. The 
rapid increase in sIgG4 observed in our subjects 
(within 8 days) may be the result of prestimulation of 

ynthesis, as indicated by the high levels of 
ibody before treatment. 
ough there was a small, nonsignificant increase 

in sIgG1 on day 8 of PIT in our patients, the level of 
this antibody was unchanged 1 year after therapy. 
There have been studiesz7, ** of a significant increase 
in IgGl , but, since no measurements were made in 
this study between the termination of RIT and the l- 
year follow-up, the changes observed 2 to 3 months 
after treatmentz8 would not have been detected. 

The experimental approach used in this study in 
which both humoral and cellular-immune responses 
to RIT were analyzed provides a unique opportunity 
to examine the respective roles of each of these com- 
ponents of the immune system in the response of al- 
lergic patients. The results indicate that both com- 
ponents are involved in the response to BV. The initial 
response of the cell-mediated system entails increases 
in both the opposing TP and TS activities, but the 
negative correlation observed between TP increase 
and initial TS activity suggests that high TS activity 
blocks the generation of TP cells or TP activity during 

This induced TS response may be influenced by 
umoral system. The high initial sIgG4 level may 

ibit the TS increase, whereas the high level 
of sIgG1 is correlated with a large increase in TS 
activity. Thus, sIgG1 and sIgG4 may have opposing 
modulatory actions on the production of TS cell ac- 
tivity. 

Suppressor cells have been reported to have Fc re- 
ceptor.48 Numbers of Ty ( + ) cells have been reported 
to be decreased in atopic patients4’-” and to increase 
after immunotherapy. 49-51 Could those Ty suppressor 
cells be stimulated in an opposite way by two different 
signals, IgGl and IgG4, the former inducing sup- 
pressive activity and the latter blocking this activity? 
Further studies involving T cell subsets are needed. 

The present study demonstrates that honeybee RIT 
induces TP and TS activities and that these cellular 
changes occur much more rapidly than the well- 
documented humoral responses. They also provide 
evidence for an interrelationship between the RIT- 
induced T cell-mediated immunity and the slower in- 
duction of specific antibodies. Thus, the changes in 
specific antibodies induced by PIT may be directly 
related to the response of specific T cells to PIT. 
Consequently, the measurement of specific T cell 
functions could be an appropriate route toward un- 
derst~di~g the immune changes caused by MT. If 
this is true, then measurement of the early changes in 

specific T cells may be used to predict later 
changes resulting from the treatment, and hence pro- 
vide an accurate indication of the effectivenes of PIT. 
If this is true, the clinical importance of such irnrn~~c 
changes should be investigated. 
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