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Cytokine-induced histamine release from basophils
of AIDS patients

Interaction between cytokines and specitic Igk antibodies
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Basophil leukocyies obtained from AIDS patients, allergic pativnts and healthy controls

were stinulated in zafro with interleukin 4. lvmphotoxin, lmour necrosis tactor alpha and

interferon ginnma 6 examine the histamine releasing eftect. The eytokimes caused hista-

mine release trom e basophils of approximately hatl the ALDS patienis and from 817 % of
the allergis patients. No response was obtained i the control group. Removal of cell surface
immunoglobuling abolished the response w eytokines . indicating an le-dependent mecha-

nism, Passive sensization with cell-derived Te, with Tg deprived of FgB. or with TgG,

indicated that cell-bound Jul was respongible for the cviokine-induced histamine release in

ATIDS patients. This response may be mediated by eviokine-seleetive TgE antibodies.
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Human immunodeficiency virus (HIV) causes
pronounced cellular immunodeficiency  along
with other abnornal immunoinflammatory reac-
tions (5). In contrast to cells from healthy individ-
nals, basophily from some AIDS padents reease
histamine after simulation with interleukin 4
(I11.-4). lvmphotoxin (LT, cumour neerosis fac-
tor alpha (I'NFa) and interferon gammma (1FNy)
(10). An cqual pereentage of AIDS patients and
healthy controls respond to stimulation with
IL-1g, IL-1B, IL-3, colony stimulating tactor
(CSF) and granulocyte-macrophage-CSF (10).
Cells from most AIDS patients release histamine
after stimulation with opportunistic microorga-
nisms and HIV, and the mechanism was shown
o be IgE-mediated (11-13). The purpose of this
study was to investigate the mechanisms by which
IL-4, L'T', TNFa and IFNy induce histamine
release from basophils of AIDS patients.

MATERIAL AND METHODS

Patients

The study camprised 26 patients, all men, fultill-
ing one of the CDC AIDS criteria IV AL B, G-Tor
E (3). The median age was 41 yvears (range 25-64
years). The rime from the diagnoesis of AIDS until
the investigation was median 4 months (range
0-40 menths). One of the AIDS patients suffers
from allergic bronchial asthma. which he also did
before achieving the HIV infection. Four AIDS
patients present adverse reactions to drugs. Fur-
thermore, 12 patients (3 women and 9 men with
median age 31 years (range 21-43 ycars)) with
allergic diseases but not suffering from AIDS
were included in this study. These patients did
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not receive systemic glucocorticoids, and baso-
phils from these patients release histamine (13-
58%) when challenged with specific allergens.
Healthy, non-allergic volunteers (2 women and 9
men median age 37 vears (range 24-62 years)),
without ¢vidence of HIV infection served as con-
trols. All subjects included in this study were
cellular responders, i.c. their leukoeytes respon-
ded to anu-IgE antibody stimulation with hista-

mine release.

Methods

The E. coli-derived human cytokines were tested
at the final concentrations specified below and at
5 consecutive 10-fold

(rIL-4) (max. conc. 3 x 10" pg/ml) was trom
Genzyme Corp. (Boston. MA, USA). Recombi-
nant tumour necrosis factor alpha (rI'NFa), re-
combinant lymphotoxin (rLT) and recombinant
interferon gamma (rIFNy) were kindly donated
by Dr. G. R. Adolf (Vienna, Austria) and tested
at max. conc. 10, 107 and 3 x 10" pg/ml, respec-
Rabbit anti-human IgE antibodies (e-
chain 478,000 IU/ml containing approx. 1 mg
protein/ml} was obtained [rom Behringwerke

dilutions. Recombinant

tively.

(Marburg,  Germany).  Galeium-ionophore
A23187 was from Calbiochem (San Diego. CA,
USA). All stimulators were kept in small aliqu-
ots at ~20°C

Preparation of leukocyte suspensions

Mononuclear cells with approx. 2% basophils
were isolated after Ficoll-Hypaque density gra-
dient centrifugation of EDTA blood, as previ-
described (15). The cells were washed
twice (160 g and 110 g for 10 min) mn bulfer
containing Tris (hydroxymethyl) amino me-
thane 25 mM, at pH 7.4, 0.12 M NaCl, 5 mM
KCl, 0.6 mM CaCl,, 1.1 mM MgCIL, 0.3 mg/
ml human serum albumin and 1 mg/ml glucose
{Tris-AMC) and finally resuspended in this
buffer.

ously

Basophil histamine release

Histamine release from basophils was cxamined
in 90 ul leukocyte suspensions. The samples

were incubated in polystyrene tubes (Nunc,
Roskilde, Denmark) for 40 min at 37°C with 10
ul cytokine, anti-IgE antibody or calcium-iono-
phore A23187. Anu-IgE antibody was used at

* mg/
ml. Calcium-ionophore A23187 was used at fi-
nal concentrations of 0.03 and 1.3 uM. The
addition of stimulator was omitted in some cell

final concentrations between 10 and 107

samples to determine spontaneous histamine re-
lease. The reaction was terminated by the addi-
tion of 3 ml Tris AMC. The cell
samples were thercalter centrifugated at 2000 ¢
Besides liberated histamine, the

ice-cold

for 10 min.
supernatants contained proteins and other sub-
stances, which might interfere with the hista-
mine analysis. The supernatants were therefore
dis
sediment was determined by the fluorometric
methad (15)
percentage of the total histamine content in the

ded and residual histamine 1o the cell

The release was expressed as a

samples. The spontaneous histamine release
amounted to up to 10%. Hence, only histamine

release = 10% was considered significant.

Cell surface immunoglobulin deprivement and cell sur-

Jace immunsglobulin fractions from AIDS patients

These procedures have been described  previ-
ously (11. 14} Briefly, leukocytes were jsolated
from EDTA-blood. Surface immunoglobulin-
deprived cells were obrained by removing the
cell surface immunoglobulins (slg) from the in-
tact cells by the acidification procedure (11).
The slg obtained by the acidification procedure
of blood obtained from AIDS patients was dis-
AMC. IgG or IgE was

removed by incubating the slg with either Sep-

solved in Tri lectively

harose-bound anti-Ig(G antibodies or anti-IgFE
antibodies (14). This procedure removed 75 %
of IgG,, 85 % of IgG,, 85% of 1gG, and 95% of
the IgE as estimated by ELISA or RIA.

Passive sensitization by slg from AIDS patients

Leukocytes obtained from one of the healthy
controls were used in all experiments. The cells
were deprived of slg by the acidification proce-
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dure. The cell peliets containing the fg-deprived
(stripped) cells were washed and resuspended in
Tris-AMC (pH 7.4). These cells were then in-
cubated at 37°C for 1 h with slg or slg fractions
from AIDS patients containing intact Ig or Ig
deprived of 1gG or IgE (sce above). Finally, the
leukocytes were washed and resuspended in
Tris-sAMC. Basophil histamine releasce induced
by cytokines was examined as described above.

Statistics

The four-fold table test was used with a signifi-
cant level of 0.05.

RESULTS
Histamine release induced by r[1.-4, 1T, 1 TNFu and
rIFNy

1. LT,
rINFa and rlFNy and the histamine release

Basophils were challenged with ¢l

was examined in cell suspensions obtained from
AIDS paticats. from allergic patients with fre-
quently oceurring allergic diseases, and from
healthy contrals. Five consecutive 10-lold dilu-
tions of the cytokines were used. Table 1 shows
that 44-50% of the cells of AIDS paticns re-
sponded  with  significant  histamine  release
(= [0%) after challenge with cach ot the four
cytokines. However, only three AIDS patients
responded to all four eviokines. and only one

showed no response to any of the eytokines.

Table 1

Flistamine release response 1o eviokines in cell saspensions

from AIDS pariens, allergic patients and healthy controls

Stimulator AIDS Allery Controls
Il 4 132y T L{r) 0rfy
vI'NFu 12sy ol 20 01y
BNA 13 0 1 N1y
rIFNu 12 26y 2 1 (1) 0 (1)

Nuniber of persons in whom the cells cesponded with signifi-
cant_histamine 1elease. Total number of subjects tested is
kin 4 rlL-4:
NFa; recotubi-

@ven in parenthesis. Recombinant interle

recombinant tumour necrosis factor alpha:
want Tympk LT vecombi
TNy,

P < 0.05 between AIDS patients and allergic patients
L P < .05 berween AIDS patients and healthy controls

interfere

Histamine releasc was observed in the range
0.5-5 x 10° pg/ml [L-4, 10-10" pg/mi rLT, 1-
10° 'TNFa pg/ml and 0.3-3 x 10" pg/ml rIFNy.
The maximal release of histamine varied be-
tween 10-22%, 11-49%, 11-19% and 11-
19 %, respectively. 8-17% of the allergic pa-
tients responded to the cytokines, and the re-
sponse was similar in magnitude to that of the
AIDS patients. Only one allergic patient re-
sponded to all four cviokines, whereas 10 pa-
tients showed no response to any of the cyto-
kines. There was no difference in the histamine
release response to anti-IgE antibody between
allergic patients whether or not they responded
o cytokines. None of the cell suspensions from
the healthy controls showed significant hista-
mine release o cytokine stimulation, while all
responded 1o anti-IgE antibody  stimulation.
The number of AIDS patients vesponding to
r1L-4, rLT and rIFNy differed
(P < 0.03) from that of the aller;
well as from that of the controls. The basophils
from AIDS patents did not differ from ba-

ignificantly
patients as

sophils from conmrols in regard to spontaneous

histamine releasc,

Activation of intact cells and cells deprived of slg

The
AIDS patients was examined by parallel cyto-

activation mechanism of the cells from
kine stimulation of intact cells and cells deprived
of sfg. Fig. I shows that the intact cells respon-

ded to the cvtokines with histamine rele:

whereas colls deprived of slg did not. These
experiments were performed with each cytokine
using cells from at least three AIDS patients.
Removal of slgk by the acidification procedure
was ascertained by their inability o respond to
anti-IgE antibodies {(data not shown). The basic
cellular function in intact and in Ig-deprived
cells was comparable, judged by a similar hista-
with
ionophore A23187 (data not shown).

mine release after stimulation calcium

Passtve sensitization of cells from a control person with
slg from AIDS patients

Slg from three AIDS patients with significant
histamine rclease due to stimulation with 1:
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Fig. t. Histamine release from blood leukoeytes from an ALDS p

atient induced by evtokine srimulation. A: rIL-4; B: T €

YINFo: D: (IFNy. Inact cells (@-@). celis deprived of Te ix-x). Mean of duplicate determination is given. # = 3 tor each

eviokine

rlf.-4 and rTNFq, 2: rf1.-4 and rI.T and 3:
rIL-4. was used for passive sensitization ol cells
from a healthy conuol. Fig. 2A shows the first
experiment using slg from the patients who
responded to rIL-4 and rTNFa. The sensitized
control cells responded 1o the cytokines with

histamine release, whereas no response was

obtained from the intact or the slg-deprived
“he figure also shows that only rlL-4 and
NFa, but not rL.'F or rIFNy, caused hista-

cel

e
mine release, indicating a sclective response to
the cytokines. In the sccond experiment, where
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Fig. 2. Histamine reease from blood leukoeytes from a control

cells deprived of own Ig (x-x) and with addition of cell surface

responded 1o rlL-4 and *TNFa (A), rIL-4 and rLT (B) and rl

person induced by cytokine stimulation. Intact cells (@-@),

immunoglobulins (-} from AIDS patients whose cells

L4 (C). Mean of duplicate determination is given.
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Histamine release %o

rTNFoe pg /ml

Fig.3. Histamine release trom blood leukocytes from a con-
ol persom induced by rTNFa. Intact colls (@-@). cells
deprived of own lg (x-x) and with addition of eIl surface
AIDS patient. Lo intacr Iy
W), Ig deprived of IgG (Di 5 or Igk (A-&). Mean of
duplicate determination is given

immunoglobuling lrom  an
i

the patient responded to rlL-4 and rLT. only
these cytokines induced histamine release in the
passively scasitized cells (Fig. 2B). and this was
also the case in the third experiment, where
release was obtained only with rIL-4 (Tig. 2C)

Determination of the immunggobulin claxs incolved in
hasophil histamine release by cytokines

The sly responsible for the histamine reles
induced by rTNFa and rIFNy was cxamined by
passive sensitization of cells from a control per-
son. Slg was obtained from two AIDS patients
whose cells responded (o ¥I'NFa, and from one
AIDS patient whose cells responded to rIFNy.

In addition to intact stg, slg deprived of 1gG or
Fig.3

shows the results of one of these experiments:

IgE were used for passive sensitization

analogous results were obtained in the other two
experiments. Intact and Ig-deprived cells from
the control person showed no release of hista-
mine after challenge with rTNFa. However,
histamine rclease was obtained after passive
sensitization of the Tg-deprived cells with intact
slg from the AIDS patient. When IgG was
vemoved from the slg, histamine release was
still obtained, but there was no release of hista-
mine when the IgE molecules were removed.

DISCUSSION

In a previous study we found that basophil leuko-
cytes from AIDS patients responded to the cyto-
kines rIL-4, rLT, rTNFa and rIFNy with hista-
minc release, whercas no release was obtained
from cells of healthy controls (10). In this study
the number of AIDS patients was increased and
0% of these patients
were tound to respond to cytokines with hista-

cells from approximately

mine release. These responses did not correlate
with any specific medication. including systemic
glucocorticoids. of three of the patients. None of
the patients receive cyvtokine therapy. Differences
in histamine release between cells from healthy
individuals and allergic parients in response to
histamine releasing-factor have been claimed by
some investigators (7, 8). A group of 12 allergic
patients was therefore included in this study. but
only one, or in the case of rTNFa two patents
responded to the cvtokines with histamine re-
lease. These responses were not statistically dif-
ferent from the responses of cells from healthy
controls. Our results are in accardance with pre-
igations (1. 4, 17).

In AIDS patients. slg app

vious inves

to be involved in
the histamine response w eviokines, because the
response was abro

gated when using Ig-deprived
cells. Further evidence of this mechanism was
obtained by the finding that transfer of slg from
AIDS patients to cells from a normal individual
rendered these cells responsive to the eviokines.
Complete accordance was obtained between the
response of the cells from AIDS patients and the
capacity of their sIg to sensitize control cells to the
individual cvtokine. If, for example. the patient’s
cells responded 1o rll.-4 but not to other cyin-
kines, passive seusitization of control cells with
slg from the patient’s cells rendered the control
cells responsive only to riL-4.

The capability of different slg fractions from
AIDS patients to sensitize cells from a healthy
control was next investigated. Transfer of in-
tact slg, or slg deprived of 1gG, to cells of the
comtrol rendered the cells responsive to cyto-
kines. In contrast, none of the cells responded
to the cytokines after the transfer ofi slg de-
prived of IgE.
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The results of the study indicate that cells
from AIDS patients, in contrast to cells from
allergic patients and healthy individuals, fre-

quentdy reles histamine after exposure to
rIL-4, rL.T, rTNFa or rIFNy. The passive sen-

sitization with intact slg and slg deprived of

IgG or IgE indicates that these reactions are
mediated by cell surface IgF antibodics reacting
with these human cytokines. Previous studies
have demonstrated antibodies against various
cytokines of the IgG and IgM class (2. 6. 9, 16).
These autoantibodies may be part of a poly-
clonal B-cell response against cytokines
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