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Cytokine-induced histamine release from basophils
of AIDS patients
Interaction between cytokines and specific IgE antibodies
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Human ininiunodeficiency \iru,s (HI\ ' ) causes
pront)unced cellular imniunodeiiciency along
with other abnormal LminuiuiinnannnaTory I'eae-
tinns (,'",), 111 eoninisi to cells from hcallhy individ-
lals. basophils from some AIDS patients release
list ami lie after stimulation with interk'tikin 4
[L-4j, iympiuitoxiu (f/I ), tumour necrosis fac-
(ir alpha (TNFa) and interleron gamma (IFNy)
HI), An equal percentage of AI1.:)S paiients and
icahhy controls respond to slinnilation with
IL-la, IL-ip, IL-3, colony stimulating laitor
(CSF) atid granuloeyte-maerophage-C;SF (10),
Cell.s frui)] Jno,st AIDS patients release histatnine
alter stimulation with opportunistic microorga-
nisms and HIV, and the mechanism was shown
to be IgE-mediated (11-13), The purpose of this
study was to mvcstigiitc the mechanisms by whieh
IL-4. LT, TNFa and IFNY induce histamine
release IVoin basophils of AIDS patients.

MATERIAL ANT) METHODS

The Sludy ccirnpr(.';<'d 26 paliciKs, all men. fulfill-
ing one of the CDC AIDS criteria 1\" A. R, C-I or
E (3). The median age was 41 years (range 25-64
\Tar,s), The rime from rhe diagj)o,sis of,AIDS until
the investigation was median 4 months (range
0-40 months). One ofthe AIDS paticnis suffers
from allergic bronchiai asthma, which he also did
before achieving the HIV infection. Four AIDS
paiients present ad\'erse reactions to drugs. Fur-
thermore, 12 patients (3 wtimen and 9 men with
median age 31 years (range 21-43 years)) with
allergic diseases but not suffering from AIDS
were included in this study. These patients did
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not receivf systemic glucocorticoids. and baso-
phils from thcsf patients release histamine (13-
58%) when challenged with specific allergens.
Healthy, non-alk-rgic \oluntccrs (2 women and 9
men median age 37 years (range 24-62 years)),
without evidence of HIV infection ser\od as con-
nols. All subj('<:ts included in this study were
cellular respondcrs, i.e. iheir leukocytes respon-
ded to anti-IgE aniibody stimulation with hista-
mine release.

Mrthod,

The E. ^//-derived human cytokmes were tested
ai the final eoncentrations speeified below and al
5 consecutive lO-fold dilutions. Recombinant
(rIL-4) (max. cone. 5 x 10' pg/ml) was IVotn
Genzyme Corp. (Bosion. MA, USA). Recombi-
nant tumour necrosis factor alpha (r'lNFa), re-
eombinant lymphotoxin (rLT) and recombinant
interferon gamma (rlFNy) were kindly donated
by Dr. G. R. .Violf (Vienna. Austria) and tested
at max. cone. 10'. 10' and 3 x 10' [}g/ml, respec-
tively. Rabbit anti-human IgE antibodies (e-
chain 478,000 IU/ml containing appro.x, 1 nig
protein/mf) was obtained from Behringwerke
(Marburg, Cierrnan)). Calciun.-ionophore
A23I87 was from Cialbinchem (San Di(-go. CA,
USA). All stimulators were kept in small aliqu-
ots at -20°C.

Preparation eif leukoeylc mspemiom

Mononuclear eells wiih approx. 2%. basophils
were isolated after Fi( oll-Hy[)aque density gra-
dient centrifugation of EDTA blood, as previ-
ously described (1 ':>). 'fhe cells were washed
twice (160 g and 110 g for 10 min) in buffer
containing Tris (hydroxymethyl) amino me-
thane 25 mM. at pH 7.4, 0.12 M NaCK f) mM
KCL 0.6 mM CaCI^, 1.1 mM MgCl,, 0.3 mg/
ml human serum albumin and 1 mg/ml glucose
(Tris-AMC) and finally resuspended in this
buffer.

were incubated in polystyrene tubes (Nunc,
Roskilde, Denmark) lor 40 min at 37''C. with 10
(il cytokine, anti-IgE antibody or calcium-iono-
phore A231B7. Anti-IgE antibody was used ai
final concentrations between 10"*' and 10"" mg/
ml. Calcium-ionophore A23187 was used at fi-
nal concentrations of 0.03 and 1.3 |iM. The
addition of stimulator was omitted in some eell
samples to determine sjjontaneous histamine re-
lease. The reaction was terminated by the addi-
tion of 3 ml ice-cold Tris-AMC. 'Fhe eell
samples were thereafter eentrifugated at 2000 g
for 10 min. Besides liberated histamine. the
supernatanis contained j)roleins and other sub-
stances, which might interfere with the histii-
rnine analysis. The supernatants were therefore
discarded and residual histamine in the <ell
sediment was determined t)y the fluoroiiieirie
method (If)). The release was expressed as a
percentage of ihe lotal liisianiine eontent in ihe
samples. Tiie spontaneous histamine release
amtmnied to up to ICJ't - Hence, only histamine
release > 10% was considered significant.

(.'.ell imjace iir^mwno^lohidiu ditprivemenl and rrll .mr-

faw immunoi^lobuUn JraiJiom from AIDS pabeids

These procedures ha%e been described previ-
ously ( i l . 14). Brielly, leukocytes were isolated
from EDTA-blood. Suriaee immunoglobulin-
deprived <ells were <.ibt:iined by removing the
(ell surfa<e inimuiioglobuiins (sig) from the in-
taei cells by ilie acidification proei'dure (11).
The sig obtained by the aeidiJieation proeechire
ol blood obtained from AlliS pauents was dis-
soKed in 'Fris-.'\MC. IgG ur IgF was seiectiveK
removed by incubating the sIg with either Se|)-
harose-bound anti-IgG antiliodies or anti-IgF.
antibodies (14). This procedure retnoved 75 "Jf
of IgG,, 85% of IgG,, 85%: of IgG, and 95% of
the IgE as estimated by ELISA or RIA.

Passive sensitizatum by sJg frorn. AIDS patients

Leukocytes obtained from one of the healthy
Histamine relea.se from basophils was examined controls were used in all experiments. The eells
in 90 (li leukocyte suspensions. The samples were deprived of sIg by the acidification proce-
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dure. The ceil peiiets containing [he Ig-dcpri^cd
(stripped) cells were washed and resuspcridfd in
Tris-.\MC (pH 7.4). These cells were then in-
(ubaled at :57°C for 1 h with slg or sIg fractions
from AIDS patienis containing intact fg or fg
deprived of IgG or IgE (see aViove). Finally, the
leukocyLey were washed and resuspcncled In
Tris-AMC. Basophil hisiaminc release- indiKcd
bv cvtokincK was examined as describe-d above.

The four-fold rabk-
rani Ifvcl of 0.0.").

as used with a î i

Hisiamini' release iriducfd by rfL-4, rLT, r'lS'Fa and

rlFNy

Hlslarnine release vva.s- observed in the ran^c
0.5-5 X 10' pg/m! IL-4, ](.l-10"' pg/ml rLT, 1-
lO' rTNFa pg/ml and 0.3-3 x 10' pg/ml rlFNy.
The maximal release of histamine varied be-
iwecn n-22%. n-49%, n-l9fc and 11-
19%, respectively. 8-17% of the alk-rgit pa-
tients responded to thf cytukines. and the re-
sponse was î iniilfir in magnitude lo rhai of the
AIDS patients. Only one allergic patient re-
sponded to all four cyiokincs. whereas 10 pa-
ticnis showf̂ d no response to any of the cylo-
kines. There was no difference in the histamine
release response to anii-IgE antibody between
allcrgit palienis whether or not they responded
lo cyiokines. None ol the cell suspensions from
the healthy controls showed significani hista-
mine release to (ytokmc stimulalion, while all
responded to anti-IgE antibody stimulation.
The number oi AIDS palieius responding to
r!L-4, rLT and rIFNy difiered signilicantly
(/'<().O5) from thai <jf the allergic patients as
well ;.is irom thai of the- conirf)ls. The basophiis
from AIDS patients did not differ trom ba-
.si.)phj|.s ironi tonirol.s in reg-ard to spontaneous

AcUvalio of uilact lelh and aUs deprived of slg

Hasophils were (liallenged with rIL-4. rl.T,
r'FNFa and rlFNy and the hislamine release
was exanniied in cell suspensions obiainrd trom
AIDS pmicnts. iroii} allergic ptitiriu.s wiih Irt'-
quenlh' octurrin|. allergic diseases, and from
heahhy c;oiurols. Fiic consi'cut'ivt.' lO-lold dilu-
tions of the cyiokincs were used. Falile 1 shows
that 44-50% of the cells of AIDS paricru^^ re-
sponded with signifieani liistamiiie release The aetivation mechanism oi' the cells from
(> 10%) afler challenge with eat li oi tlie fnur AIDS patienis was examined b\ paralld cyto-
cytokines. However, only three AIDS paiieriis kine stimulation oi" iniaci tt-lls and cells deprived
responded to aii fbur cyUikitifs. and oniv (me of.slg. Fig. 1 shows thai the intact cells respun-
showed rui response to any «\' ihe eytokines. cletl to the tytokines with hislamine release.

whereas etiis df.-pri\'ed of slg did not. These
,.̂ 1̂̂ 1̂ , I ex{)erimenls were performed with eaih cyiokine

using cells ironi al least ihree AIDS patients.

iroju MOS , ml•lll̂  iJlfi- 'I ru\ • • - • ( M i l 1 I- Kcnioval of slgF. by the acidificaiion procedure
~^—-—~, • —-" ^ ——-—— — ^̂  was a.seeitaitied by their inability lo respond to

anti-IgK antibodies (data nt)t shown). The basic

,-] •)' ] • ; j . i j j - f l j j . ) j I) / J J ) eells was eomparable, judged by a similar hisia-

i-irNu Ji: {2b)' I- 1 {\2) 0 (Hi) mine release after siimulatioii with calcium

Nunilii-r-of n'lsons id wliofri r( <• •.cU , , ^ . , -̂  .... ionophore A231R7 (data noi shown).

<:ani lusuimiiU' lolr^wc. Total numb,;r ot sul.j.-rls i,-si«l is
gwcii in pari-nihcsis. R.M.nibmant intcrlrukin 4: rll,-4:
n-M.inhiii;mi iuiiii>uf lu-frosis laa..r al|)ha; .TNFa, r.Hoiiilii- "issiVF sciisitization of cHb from a control person with
luni lyini>l.<,k.xiri: iLT; r,-r..mbin.inl Jnl,TlVri,n-i;Hnun;i: slg from AIDS patients
1-IFN7.
'P < 11,115 hi-uvt'cn AlUS paiii-iu); ;Hid allcrtjic patienis ^ ' S frt)m three A I D S paiients wilh signiflcanl

(-' P < O.O.") bciwccf, .AID.S piitivmx ami lifuiihv '.-nniwh. his tamine release due lo stimulation with 1:
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from a hetilthy eoiitj-ol. Fig. 2A shows the first c<-lls. 'Fhe fii^ure aly.) shows that only rlL-4 a
experimein using sig from the patients who rTNFa. but not xV'.V or rlFNy, caused hist
respondcd to rlL-4 and rTNFa. The sensitized mine release, indicaEiiis; a selective response
eontrol ceils responded to the cytokines with the cylokiiies. Iti llie seeond cxperimeni, whc'

le
a

o

c

15

b

n

B

.-^ \
t- .

05 5 50 500 bOOO 10 10̂  10̂  10''

r l L - 4 pg/ml rLT p

10 10̂  10'

rTNF« p

0 3 3 ;1O 300 ,iOO(

rIFN-y pg/m

•ie;.:?. Histaminr rck-as<- from blood Icukotyti^s irom a .onliiil pcr.siin indiiic.d by tylokiiir sliniulation inlaa cells ( •
ells deprived o\' own Ig (x-x) and wiih atidition ol n.-lt surface immunoslobulins ( • - • } from AIDS patient.^ whose
.•sporulcil to rII.-4 and rTNFa (A), rIl.-4 and rLl' (B) and r(L-4 (C). Mean ot du])lii-al.- dctcrn-i in ation is given.
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pg/ml

trol iiiTSi.n iiidiKcd liy i T N F a , \nuu-: irlls ( • - • ) . ci'l!>

,i,>]u-ivrd i.l ovsi] \ii (v-^) :md wiili adilili-ui o) n'll surt.Kr

l,lllnun,>glohuhn^ Irom ;.n AIDS paiifiH, i.,- i n t a u I^

( • - • ) , Ig c!fpii%,-d <if It,r<-; (L:.!-! ') or 11;!-. { A - A ) Mi-aii ol

ihc patient responded to rlL-4 und vL'l\ only
these eytokincs induced liistamint' release in ihe
passively sensitized <clh (Fit^, 2B), and thi,'; was
also the case in the ihird experiTiieni, where
release was obtained only with rIL-4 (Fig, 2C').

Dftcnmimtion of the imjnmoguhulin iiii.Ki involved in

hasophil histamine rehaw by cytokiTie.'i

'Fhe slg responsible ior the histamine release
induced by rTNFa and rIFNy was examined bv
passi\'e sensitizaiion oi' eells Iriini a eoniro! |)ci'-
son, Slg was obiained from two K\Y)S patients
whose cells ix'sponded lo r'FNFa, and tVo]ii one
AIDS patient whose eells responded to rlFNy,
hi additiori to intact sli;. slg deprived oJi^G or
igK were used lor pisssive sensitization. Fig, 3
shows the results of one of these experiments:
analogous results were obtaiiicci in the other two
experiments, Intaet and Ig-deprived cells Irom
the Control person showed no release ol" hista-
tnme aller ehallenge with rTNFa. However,
histamine release was obtained after passive
sensilization oi'the Ig-deprived eells with intaet
sig from the AIDS patient. When IgG was
removed trom the sig, histamine release was
still obtained, but there was no release oi' hista-
mine when the IgK molecules were rt'irioved.

DISCUSSION

In a pre\'ious sfud}" we found thai ba.stjphi] leuko-
eytes from AIDS patients responded to ihe eyto-
kines rIL-4, rLT. rTNFa and rlFNy with hista-
mine release, whereas no release was obtained
from cells of healthy controls (10), In this study
the number oi' AIDS patients was increased and
eells from approximately 50% oi these patients
were found lo respond to c\tokines with hista-
tnine release, Tiiese rc"spons:e,s' did n{it correlate
with any sjieeilie tiiedieation, inekiding systemic
gluco(ortieoids, oi three o!'the patietits. None of
the patients reeeive cytokine therapy, Difierenees
in histamine release between eells from healthy
indn-jduaLs And aDergje paDenls \n response to
histamine releasing-faetor have been claimed b\'
Some uivestigators (7, 8), A group of 12 allergtc
patients was therefore included in this study, but
only one, or in the case of rTNFa two patients
responded to the evtokines with histamitie re-
lease. These responses were not statistically dif-
ferent from the responses of cells from healthy
controls- Our resulrs are in accordance with pre-
vious in\'estigations (1. 4, 1"),

In AIDS patients, sig appears to be mvoK'ed in
the hislaimne response to eytokincs, because the
res])onse was abrogated when using Ig-depri\Td
rells, Furtlicr evidence of this i]ieehanisni was
obtained by the Onding that tratisfer of sig from
AIDS patients t<( cells from a normal individual
rendered these lelis responsive to the eytokines.
Complete aeeordance was obtained between the
response ofthe eells from AIDS patients and the
capacity of their sIg to sensitize eontrol cells to the
individual cytokine. If, lor exatiiple. the patient's
eells re,sponded KI rlL-4 bul noi to other cyio-
kines, passive seusitization of control cells with
sIg frotii the patient's eells rendered the control
cells responsive onlv to rIL-4,

The capability oi different sIg fractions from
,AIDS patients to sensitize cells from a healthy
control was next investigated. Transfer of in-
tact sIg, or sIg deprived ol' IgG, to eells oi" the
eonirol rendered the ceils responsive to cyto-
kines. In contrast, none of the eells responded
to the cytokines after the transfer oi" slg de-
prived of IgE,
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T h e results of the study indicate that cells "">'» -'">'' intlH»m,;,,,ivy diseases and Braiu-negaiive
lVeitu A t U S patients, in contrast to cells from ba,ciT,:,l inl.ciuns .s.ami J /.im.ufuj Ju. 219-224,

19H'-'
Lillcrek- patients and hcakhv individuals, frc- - . • i M n • i r i r i-

^ r ,' ' / l . i ihuns t i ' i i i L M . l l ihc in i in i ' lx-luiisiiii; lar tors and li^L,

quenily release histaniine' afler exposure to hcu-mŝ i-nfin. ) Allergy (Uin lirununol Hi. 814-!W(].
rIL-4. rLT. rTNFa or rIFNy. The passive sen- i'm
sitization wilh intact s^^ and slg deprived of »• M=^cD.nald SM, K.^.y-Soboik. A, F,-,,u<l D. N.d.ru,
IgG or Igt . indicates ihai these reactions are j^,^^^^ ,,,,h.nis,,, and r.spo,Kl,n^ p.pulauo.. (Absna.n
mediated by cell surfaee IgE antibodies reacting T ,^11,,^^. t̂ iin lri)munnl 7<i '̂ 48 1987
with these liumaii cyrakines. Previous srudjes 9. Fancm S. <..'.h<.\k IJ. Hciiriksi-n n, Vikcf. |. Annhodi.s
have demonsira ted antihodics against various "> a-inin-ii-i-ori m a patimi wiih .'̂ ysicmic lypus rrvilic-
rvTokincs of the It;G and Ii<M class (2. 6. 9. 16). '"•""''^- •' f"""""""l ^^'^- ^-'- '''«^-

i hese autoantibodies may be p a n oi a poly- induced rrlci.'ic- oi hisiMviinc Irom hisi.phil k-ukiirvtrs
flonal B-eell response against eyiokines. iVoni AIDS paiicms. AIII'IHS Aciions 3ii. 2<t.i-_'iH>, i9'iu.
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