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Effect of interleukin 2 on basophil histamine release

Y. Morita, M. Goro and T. Mivamoro

Department of Medicine and Physical Therapy, Faculty of Medicine, University of Tokyo, Japan

Accumulating evidence suggests a link between immediate hypersensitivity and cellular
In this study, we examined the effect of interleukin 2 (IL-2) on basophil
histamine release. Histamine-releasing activity of IL-2 was very weak with %o histamine
release of 2.9 + 1.3 (mean = SEM, n = 9) at 1:12 dilution. 1L-2 at 1:1200 dilution
slightly inhibited anti-IgE-induced histamine release by 22.4 + 18.6% (P > 0.05). There
was a significant potentiation of release at 1:12 dilution of IL-2 with % enhancement of
78.7 % 42.2 (P < 0.05). 1L-2 enhanced the calcium ionophore A23187-induced hista-
mine release in a dose-dependent fashion. IL-2 at 1:12 dilution significantly potentiated
release by 28.8 % 6,3% (P < 0.05). There was a slight suppression of formyl-methionyl-
leucyl-phenylalanine (FMLP)-induced release at 1:1200 dilution with %
inhibition of 23.4 % 7 4 (P > 0.05). At 1:12 dilution, IL-2 significantly potentiated
FMLP-induced release by 73.7 % 41.6% (P < 0.03). Recombinant IL-2 (RIL-2)
augmented anti-IgE-induced histamine release with a significant enhancement at 200
units/ml. Conventional IL-2 was more potent than RIL-2 in enhancing release. These
results indicate that 1L-2 enhances basophil histamine release and some part of the effect

immunity

of TL-2 on basophils is derived from other factors contained in conventional IL-2
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IgE-mediated chemical mediators released from
mast cells and basophils play an important role
in the pathogenesis of immediate hypersen-
sitivity reaction. Lymphocytes produce lympho-
kines which either directly induce histamine
release or enhance histamine release induced by
IgE-mediation (1, 2, 6, 8, 9). These observa-
tions suggest that type I allergy is modulated by
lymphocyte-derived lymphokines.

Interleukin 2 (IL-2, T cell growth factor) is a
lymphokine produced by T cells, which pos-
sesses multiple immunoregulatory properties
(4). Furthermore, IL-2 has been reported to
affect anti-IgE-induced histamine release from
human basophils (5).

In the present study, we examined the effect of
IL-2 on histaminerelease induced by notonly anti-
IgE, but also the calcium ionophore A23187 and
formyl-methionyl-leucyl-phenvlalanine (FMLP)
and determined whether the effect of recombinant

TL-2(RIL-2) on basophils is identical to that of
conventional IL-2 produced by phytohemag-
glutinin (PHA)-stimulated lymphocytes.

MATERIAL AND METHODS

Materials

Piperazine-N,N’-bis  [2-ethanesulfonic acid]
(Pipes) formyl-methionyl-leucyl-phenyl-
alanine (FMLP) were purchased from the Sig-
ma Chemical Co., St. Louis, MO. The calcium
ionophore A23187 was obtained from Cal-
biochem-Behring Corp., La Jolla, CA. FMLP
and the calcium ionophore A23187 were dis-
solved in dimethylsulfoxide (Nakarai Chemi-
cals, Kyoto, Japan) at 5 x 10 M and 1 mg/
ml, respectively and stored at -20°C. Anti-
human IgE was purchased from the Medical
Biological Laboratory, Nagoya, Japan.

and
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Interleukin 2 (IL-2, human T cell growth
factor) was obtained from Electro-Nucleonics,
Inc., Silver Spring, MD. It was a product of
PHA-stimulated human peripheral leukocytes,
and did not contain either PHA or interferon-y
as determined by indirect enzyme-linked immu-
nosorbent assay and bioassay, respectively. Its
potency was 640 units/ml as determined by
tritiated thymidine uptake in PHA-stimulated
human peripheral blood lymphocytes. There-
fore, 1:1200, 1:120 and 1:12 dilutions corre-
sponded to 0.5, 5.3 and 53 units/ml, respec-
tively. E. coli-derived recombinant interleukin 2
(RIL-2, purity > 95%) was kindly donated by
Shionogi Pharmaceutical Co., Osaka, Japan.
Its potency was determined by tritiated thy-
midine uptake in CTLL-2 cells.

Buffers

A Pipes A buffer contained 119 mM NaCl, 5
mM KCI, 25 mM Pipes and 0.03% human
serum albumin (pH 7.4). For histamine release
reactions, Pipes A containing 2 mM Ca’* and
0.5 mM Mg?* (Pipes ACM) was used.

Histamine release

Heparinized venous blood was obtained from
patients with bronchial asthma, rheumatoid
arthritis and healthy donors. Erythrocytes were
sedimented at room temperature for 90 min
with 2 5 ml of 6% dextran-2.8% glucose solu-
tion (6% dextran in saline, Midorijuji Phar-
maceutical Co., Osaka, Japan) per 10 ml of
blood. Isolated leukocytes were washed with
Pipes A containing 4 mM ethylenediamine-
tetraacetic acid, washed again with Pipes A
and finally suspended in adequate amount of
Pipes ACM. To test the effect of IL-2 and
RIL-2 on histamine release induced by anti-
IgE, ionophore A23187 and FMLP from
human basophils, leukocytes were preincu-
bated with various concentrations of IL-2 or
RIL-2 for 15 min at 37°C in 12 x 75 mm
polystyrene tubes. RPMI 1640 or Pipes ACM
was used as a control. Histamine release reac-
tion was initiated by the addition of anti-IgE,
ionophore A23187 or FMLP and incubation
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was carried out at 37°C for 45 min. The final
cell concentrations
were 1 to 2 x 10%ml. Final concentrations of
anti-IgE, ionophore A23187 and FMLP were
1:1200 (or 1:12000), 0.2 ug/ml and 10-* M,
respectively. The tubes were then centrifuged
at 400 x ¢ for 15 min at 4°C. Supernatants
were discarded, and cells were washed with
Pipes A and finally destroyed by adding
perchloric acid (final concentration; 2%) to
measure residual histamine in the cells. Super-
natants were stored at 4°C until histamine
assay. Experiments were performed in dupli-
cate or triplicate. The concentrations of
DMSO used for dissolving ionophore A23187
and FMLP did not affect histamine release.

of the reaction mixture

Histamine assay

Histamine was determined by the Shore’s
method (7). Histamine release was expressed as
% of released histamine on the basis of total
histamine in the cells.

Statistical analysis

Statistical analysis was performed by using
paired t test.

RESULTS

Histamine-releasing activity of IL-2  for human
basophils. 1L-2 showed very weak histamine-
releasing activity for human basophils. IL-2
directly induced histamine release by 0.9 *
0.5%, 1.8 = 0.9% and 2.9 % 1.3% (mean *
SEM, n =9) at 1:1200, 1:120 and 1:12 dilu-
tions, respectively.

Effect of IL-2 on anti-IgE-induced histamine release
from human basophils is shown in Fig. 1. Lower
concentration of IL-2 (1:1200 dilution) slightly
inhibited histamine release by 22.4 * 18.6%
(mean * SEM). This inhibition was not statis-
tically significant. In contrast, IL-2 potentiated
release at 1:120, and 1:12 dilutions by 27.7 +
6.9% and 78.7 % 42.2% respectively. There was
a significant enhancement with 1:12 dilution of
IL-2 (P < 0.05).



106 Y. MORITA ET AL.

100y
2 80t
o
2
K] T
£ o
E
g
2
I 40t
€
g
&
20
° o 1120
1:1200 112

Dilutions of IL-2

Fig. 1. Effect of IL-2 on anti-IgE-induced histamine release
from human basophils: Leukocytes were preincubated with
different concentrations of IL-2 for 15 min at 37°C. Anti-
IgE (1:1200) was then added, and the incubation continued
for another 45 min. Vertical bars represent the mean + SEM
from three donors. Histamine release in the absence of 1L-2
was 40.7 £ 13.0%. There was a significant enhancement of
release at 1:12 dilution of IL-2 (P < 0.05)
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Fig. 2. Effect of IL-2 on the calcium ionophore A23187-
induced histamine release from human basophils: For
experimental details, see legend to Fig. 1. The calcium
ionophore A23187 (0.2 pg/ml) was added, and the reaction
continued for another 45 min. Vertical bars represent the
mean + SEM from three donors. Histamine release in the
absence of IL-2 was 59.1  1.7%. There was a significant
enhancement of release at 1:12 dilution of IL-2 (P < 0.05).
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Fig. 3. Effect of IL-2 on FMLP-induced histamine release
from human basophils: For experimental details. see legend
to Fig. 1. Leukocytes were stimulated by the addition of 10+
FMLP. Vertical bars represent the mean = SEM from three
donors. Histamine release in the absence of FMLP was 21.2
% 7.1%. There was a significant enhancement of release at
1:12 dilution of 1L-2 (P < 0.05)

Lffect of IL-2 on ionophore A23187-induced histamine
basophils. 1L-2 enhanced
ionophore A23187-induced histamine release in
a dose-dependent fashion (Fig. 2). Percent
enhancement was 12.2 £ 3.3, 17.3 = 5.5 and
28.8+ 6.3 at 1:1200, 1:120, and 1:12 dilutions,
respectively. Enhancement at 1:12 dilution was
statistically significant (P < 0.05).

release  from  human

Effect of IL-2 on FMLP-induced histamine release
from human basophils. There was a slight inhibi-
tion of FMLP-induced histamine release at
1:1200 dilution of IL-2 with % inhibition of
23.4+ 7.4 (P > 0.05, Fig. 3). In contrast, IL-2
at dilution 1:12 enhanced histamine release by
73.7 = 41.6% (P < 0.05, Fig. 3).

Effect of RIL-2 on anti-IgE-induced histamine release
from human basophils. To compare the effect of
conventional IL-2 and RIL-2 on histamine
release induced by anti-IgE, the effect of RIL-2
was examined. Results were shown in Table 1.
RIL-2 at 200 units/ml slightly, but significantly
enhanced histamine release (% enhancement;
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Table 1

Effect of RIL-2 on histamine release from human basophils

RIL-2 (u/ml)"

Case Control release# — -

10 25 100 200

% Histamine release
T. 1 19.9 22.0 226 20.2 21.3
S.N 32.6 377 37.1 36.5 36.9
M. N 79.0 86.1 91.2 85.5 80.3
K. N 65.0 66.1 65.0 67.2 69.5
% = SEM 49.1 +13.8 53.0 £ 14.3 54.0 £ 15.2 52.4 * 14.8 52.0 £ 13.8

» Control release in the absence of RIL-2; ®* Human leukocytes were preincubated with different concentrations of RIL-2 for
15 min at 37°C. Anti-IgE (1:1200) was then added and the reactions continued for 45 min

5.7 £ 2.8, P < 0.05). RIL-2 by itself did not
activate human basophils.

DISCUSSION

Lymphocytes produce a variety of lymphokines
which include migration inhibition
(MIF), macrophage activating factor (MAF)
and lymphocyte mitogenic factor (LMF).

Thueson and co-workers demonstrated that
human peripheral mononuclear cells stimulated
by antigen or concanavalin A produced a factor
with histamine-releasing activity for human
basophils (8, 9). Similar factors have been
reported by several investigators (1, 2, 6).
Enhancing activity of interferon for basophil
histamine release has also been demonstrated
(3).

1L-2 is a lymphokine produced by T cell (4).
It has a muluple immunoregulatory activity
such as enhancement of the development of
cytotoxic T cells and tumor-specific T cells.

Our interest was to determine whether 11-2
has some effect on basophils. Although IL-2 did
not directly induce significant histamine release
from human basophils, it caused a substantial
enhancement of IgE-mediated release at 1:12
dilution. These results are consistent with those
reported by Schulman et al. (5).

A similar potentiating effect of IL-2 was
observed when basophils were stimulated by
other stimuli such as ionophore A23187 and
FMLP.

As a next step, we examined the effect of
RIL-2 on basophil histamine release because

factor

conventional IL-2 derived from PHA-stimulat-
ed lymphocytes could contain factors influenc-
ing histamine release other than IL-2. RIL-2
showed a small, but significant enhancement of
IgE-mediated histamine release at 200 units/ml.
However, conventional IL-2 was more potent
than RIL-2. These results indicate that the
enhancing effect of IL-2 was partly due to fac-
tors other than IL-2 which could be produced
by PHA-stimulated lymphocytes, although the
nature of these materials has to be clarified.

In summary, IL-2 potentiated basophil hista-
mine release induced by anti-IgE, ionophore
A23187 and FMLP. However, some part of the
effect is derived from other factors contained in
conventional IL-2.
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