
Clin Exp Immunol 1993; 92:225-231

Isotype-specific cross-linking of select human FcyR isoforms
triggers release of IL-6
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SUMMARY

Anti-CD3 MoAbs are widely used in T cell activation studies, and are effective in immunosuppressive
therapy. We used a panel of mouse (m) anti-CD3 switch variant MoAbs of five different isotypes to
study IL-6 release from accessory cells. Incubation of human (h) mononuclear cells with anti-CD3
MoAbs resulted in increased IL-6 levels with MoAbs ofmIgG 1 and mIgG2a isotypes, with no effect
of mIgG2b or mIgA. This suggested involvement of IgG Fc receptors (FcyR) in triggering IL-6
production. To evaluate the role of different FcyR molecules individually we used a panel of hFcyR-
transfected mouse fibroblasts, and Jurkat T cells as a model. IL-6 secretion by CD32 transfectants
expressing the hFcyRIIa high-responder (HR) allelic form was triggered by mIgGl anti-CD3 MoAb,
with no effect of four other isotypes. None of the anti-CD3 MoAbs induced IL-6 secretion by CD32
transfectants expressing either a variant of this receptor, containing only a single intracellular amino
acid (CT-), the hFcyRIIa low-responder (LR) allelic form, or hFcyRIIbl. hFcyRI (CD64)
transfectants exhibited IL-6 production after incubation with mIgG2a anti-CD3 MoAb, and to a
lesser extent with mIgG2b, and mIgG1 MoAb. Indirect involvement of T cells in triggering IL-6
secretion could be excluded by experiments in which transfectants were cultured with immobilized
anti-CD3 MoAb. These data indicate that cross-linking of either hFcyRI, or hFcyRIIaHR by
appropriate anti-CD3 MoAbs triggers IL-6 production of accessory cells, and not T cells. This may
also take place in vivo during immunosuppressive therapy with anti-CD3 MoAbs, and related
antibody-mediated immune responses.
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INTRODUCTION FcR for IgG (FcyR) can be divided into three classes: human (h)
FcyRI (CD64), hFcyRII (CD32), and hFcyRIII (CD16). This

The CD3 complex plays a central role in T cell activation, is distinction is based on molecular weight, cellular distribution,
associated with a, ,B or y, 6 T cell receptors (TCR) and is crucial MoAb reactivity, and cDNA and gene structure [7-9]. hFcyRI
for signal transduction. Anti-CD3 MoAbs can activate T cells in (for which recently three genes have been described [10,11]), is
the absence ofantigen and have, therefore, been widely used in T primarily expressed on mononuclear phagocytes, shows high
cell activation studies [1,2]. MoAbs directed against the CD3 affinity for monomeric hIgGI and hIgG3 isotypes, and cross-

antigen, furthermore, proved effective in immunosuppressive reacts with mouse (m) IgG2a, and mIgG3. hFcyRII exhibits low
therapy after organ transplantation [3,4]. However, cross- affinity for IgG, has a broad distribution pattern, and is
linking of anti-CD3 MoAb by Fc receptors on accessory cells expressed on virtually all types of leucocytes. Furthermore,
(e.g. monocytes) is essential for T cell activation to occur [5,6]. multiple isoforms have been described, encoded by three genes

Receptors recognizing the Fc-region of immunoglobulin (hFcyRIIA, B, and C) [7-9,12]. hFcyRIIA is furthermore
(FcR) play a critical role in several immune processes like polymorphic, and monocytes from different individuals exhibit
phagocytosis, antibody-dependent cellular cytotoxicity, clear- either a strong (HR individuals) or a weak (LR individuals)
ance of immune complexes, and secretion of inflammatory interaction with mIgGl complexes [6,13,14]. Interestingly, LR
mediators and reactive oxygen intermediates. Human leucocyte molecules (hFcyRIIaLR) can efficiently interact with hIgG2

dimers, in contrast to FcYRIIaHR molecules [15,16]. Recently,

Correspondence: Ashley J. Duits, Department of Immunology, Univer- the molecular basis for this polymorphism has been attributed
sity Hospital Utrecht, G04.614, P0 Box 85500, 3508 GA Utrecht, The to a single amino acid substitution at position 131 in the
Netherlands. hFcyRIla molecule [16-18].
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In addition to Fc receptor cross-linking, production of Unit/ml (= I pg/ml) is defined as the concentration inducing
cytokines (e.g. IL-1) is required for T cell activation by anti-CD3 half-maximal thymidine incorporation in B9 cells.
MoAb [19,20]. A recent study showed production of IL-6 during
this process [21]. Lymphoproliferation studies showed T cell Immunofluorescence
activation by MoAb to be strictly dependent on the isotype of Fibroblasts (2-5 x 105 cells/test) were incubated with MoAb
anti-CD3 MoAb. In the present study we analysed IL-6 (appropriately diluted in PBS containing 1% bovine serum
production during anti-CD3-induced T cell mitogenesis in albumin (BSA) and 0-1% NaN3) for 30 min at 40C. After
detail. FcyR on monocytes and a set of FcyR-transfectants were washing, cells were incubated with FITC-labelled F(ab')2
found to play a critical role in this process, as shown by studies fragments of goat anti-mouse immunoglobulin (H&L) anti-
using a panel of mouse anti-CD3 switch variant MoAbs. serum (Tago, Burlingame, CA) for 30 min at 40C. Following

washing twice, cells were fixed with 1% paraformaldehyde (v/v),

MATERIALS AND METHODS
and fluorescence was quantified using a FACStar (Becton
Dickinson, Mountain View, CA). Fluorescence data of 5000

Antibodies cells are expressed as percentage fluorescent cells corrected for
mIgGi ,K MoAb CLB-T3/4.1 and its heavy chain isotype background fluorescence (incubated with conjugate only).
variants recognizing the £ chain of the TCR/CD3 complex, have Expression on hFcyRI transfectants was determined by using
been described before [22]. No detectable endotoxin levels ( < I anti-CD64 MoAb 22, and that of hFcyRII transfectants either
pg/ml) could be measured in these MoAb preparations with a by anti-CD32 MoAb IV3 (for hFcyRIIaHR/LR/CT ), or by MoAb
chromogenic Limulus assay (Kabivitrum, Stockholm, Sweden). ATlO (for hFcyRIIbl) reactivity. Quantification of the number
To exclude endotoxin contamination of media and sera, these of FcyR molecules expressed on transfectants was performed
antibodies were tested for their capacity to stimulate IL-6 using quantitative fluorescein standards and beads with a
production by monocytes [23]; none of them induced detectable known number of immunoglobulin-binding sites (Flow Cyto-
IL-6 production (< 5 U/ml). The anti-FcyRI MoAbs 32 [24], metry Standards Corporation, Research Triangle Park, NC), as
197, and 22 [25] (all purified IgG), and anti-FcyRII MoAb IV3 described previously [16].
[26] (purified IgG) were from Medarex (Lebanon, NH). Anti-
FcyRII MoAb ATlO was kindly provided by Dr M. Glennie Antibody stimulation
(Tenovus Research Laboratory, Southampton, UK; [27]). A Peripheral blood mononuclear cells (PBMC) were isolated as
polyclonal goat anti-rhIL-6 antiserum selectively neutralizing described [22]. For antibody stimulation experiments 2 x 105
human IL-6 activity, and not mouse IL-6, was prepared as PBMC in 200 jl were cultured in flat-bottomed microtitre plates
described [28]. Rat anti-mouse IL-6 MoAb MP5-20F3 [29] was a (Nunc) in ultrafiltrated Iscove's modified Dulbecco's medium
kind gift of Dr J. Abrams (DNAX, Palo Alto, CA). (IMDM) with 5% (specially selected) lipopolysaccharide (LPS)-

free FCS, and endotoxin-free anti-CD3 MoAbs were added. No
FcyR-transfectants detectable endotoxin levels of IMDM medium could be meas-
To obtain stable hFcyRI transfectants, 3T3 fibroblasts were ured either by the Limulus assay, or after monocyte incubation
transfected with pDOL- (retroviral expression vector) contain- (see above). After culturing for 24 h, supernatants were
ing hFcyRI cDNA p135 [30]. FACS sorting, performed by Dr P. harvested and tested for IL-6 activity.
Guyre (Dartmouth Medical School, Hanover, NH) was used to Transfected mouse fibroblasts, cultured to near confluency
isolate transfectants with high hFcyRI expression levels. Ex- in tissue culture flasks, were incubated with IL-I1, (10 U/ml;
pression of hFcyRI was determined by staining with MoAbs 32 Boehringer Mannheim), or with Jurkat cells (0-5 x 106/ml) and
and 22. Mouse 3T6 cells transfected with hFcyRIIaHR cDNA anti-CD3 MoAb (2 ,g/ml) for 24 h. Supernatants were then
pCD-16.2 [31], hFcyRIIaCT cDNA pCD-16.2 [32], pcDX harvested and relative IL-6 levels determined. Relative IL-6
containing hFcyRIIaLR cDNA pPW3 [33], or pCDM8 contain- levels represent:
ing hFcyRIIbl cDNA pIPI42 [33a] have been described before IL-6 levels in supernatants
[33,34]. The hFcyRIIbl cDNA is identical to those described X 100%
before [35], except for one amino acid change (tyrosine into
aspartic acid at position 11 of the cytoplasmic tail). The pCD- In some of the experiments anti-CD3 MoAbs were diluted in
16.2 and pCD-16.2 FcyRIIaCT cDNAs were generous gifts of PBS (pH 7 4) and coated overnight (100 pg/ml) at 4°C in 24-well
Dr K. Moore (DNAX). tissue culture plates (Costar). After two washing steps with PBS

(to remove unbound MoAb), transfectants were added to the
Cell culture wells in 500 p1 RPMI 1640 medium with 5% FCS. Supernatants
Jurkat, mouse 3T3 and mouse 3T6 cells were cultured in RPMI were harvested after 24 h and relative IL-6 levels were deter-
1640 medium containing 10% fetal calf serum (FCS). Stable mined.
transfectants were cultured in RPMI 1640 medium supple-
mented with 5% FCS and antibiotics. Adherence assays

The number of adhering cells to immobilized complexes was
IL-6 bioassay quantified after 24 h and compared with that of transfectants
IL-6 activity of supernatants was determined by the B9 bioassay adhering to uncoated wells. At least 200 cells were scored per
[36]. Briefly, 5000 B9 cells were cultured in flat-bottomed test. To show FcyR-dependency of adherence, transfectants
microtitre wells (Nunc, Roskilde, Denmark). After 64 h, cells were incubated with or without anti-CD64 MoAb 197 (10 pg/
were labelled with 0 5 pCi methyl 3H-thymidine. Samples were ml) or anti-CD32 MoAb IV3 (10 pug/mi) for 30min at 4°C before
titrated in two-fold dilutions and related to a standard. One addition to macrowells coated with MoAb.
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Fig. 1. Effect of murine anti-CD3 switch variant MoAb on IL-6 supernatants were determined as described in Materials and Methods.
secretion by peripheral blood mononuclear cells (PBMC). Mononuclear Control represents transfectants cultured with Jurkat cells only. Results
cells were cultured with different amounts of anti-CD3 switch variant (mean + s.d. of duplicates) are representative for two individual experi-
MoAb of either the mIgG 1 (+), mIgG2a (A), mIgG2b (0), or mIgA (0) ments.
isotypes as described in Materials and Methods. After 24 h, IL-6 activity
of supernatants was determined in the B9-assay. Experiment was
repeated twice using cells from different donors with similar results. IL-6 [40], and therefore may mediate the IL-6 production

reported for PBMC.

Coating efficiency Fibroblasts, however, are well known IL-6 producers [40],
Coating efficiencies of anti-CD3 MoAb to culture plates were and cells transfected with FcyR cDNA proved to be excellent

determined by a mouse immunoglobulin-specific ELISA, accessory cells in anti-CD3-induced T cell proliferation studies

according to manufacturer's recommendations (Nordic, Til- [15,32]. Making use of a panel of murine transfectants express-

burg, The Netherlands). ing distinct hFcyR cDNAs, and Jurkat cells (a human T cell line
which does not produce hI L-6 upon triggering; data not shown),
we addressed the role of individual hFcyRI and hFcyRII

RESULTS molecules. Furthermore, the use of murine fibroblasts and

Mouse anti-CD3 switch variant MoAbs have recently been used human T cells enabled us to determine the cellular source of
to analyse immunoglobulin-isotype dependency of anti-CD3- anti-CD3-induced IL-6 more precisely.
induced T cell proliferation [15]. The anti-CD3 MoAbs used Transfected mouse 3T6 cells expressing high numbers

= ~~~HRrecognize a single epitope with similar affinity but differ in their (150 + 30 x 103 molecules/cell; n = 3) of hFcyRIIa , were co-
CH chains [22]. These same MoAbs were used to analyse IL-6 cultured with CD3+ Jurkat cells in the presence of varying
production during anti-CD3-induced T cell activation. This was amounts of mIgG1 anti-CD3 MoAb (Fig. 2). IL-6 levels in
done by culturing PBMC with varying doses of murine anti- supernatants were compared with IL-6 levels obtained by
CD3 isotype switch variant MoAb. Significantly increased IL-6 stimulating cells with IL-Ih, a powerful inducer of IL-6
levels were induced by mIgGi and mIgG2a anti-CD3 MoAb, production by fibroblasts [41]. In the presence ofmIgGl MoAb,
whereas mIgG2b and mIgA had only marginal effects (Fig. 1). the hFcyRIIaHR transfectants produced significant amounts of
The effects on IL-6 levels were, furthermore, dose-dependent IL-6, which was, furthermore, dose-dependent. The
(Fig. 1), and the isotype specificity pointed at FcyR involvement hFcyRIIaHR transfectants were identified as the source of IL-6
in this process. In accordance with a recent report [21], our data by inhibition studies using a MoAb directed against mouse IL-6,
suggested FcyRI (CD64) involvement, as increased IL-6 levels which completely inhibited IL-6 activity in the supernatants.
were induced by a mIgG2a anti-CD3 MoAb, a subclass which Furthermore, a polyclonal antiserum directed against human
interacts effectively with CD64. The enhanced IL-6 levels IL-6 did not inhibit IL-6 activity in the B9-hybridoma cell assay
resulting from incubation with mIgGI anti-CD3 MoAb, (Fig. 3). In parallel, IL-6 activity in a control sample containing
furthermore, pointed at involvement of FcyRII (CD32) [7-9]. 400 U/ml rhIL-6 was completely neutralized by this last

To determine the role of FcyR in anti-CD3-induced IL-6 antiserum. As the B9 assay is known to be (equally) sensitive to
production in more detail, the PBMC system seemed unsuitable. mouse IL-6 and human IL-6 [36], these experiments strongly
The accessory cells (mainly monocytes) in this system co-express support the IL-6 found in cultures to be of murine origin.
FcyRI and FcyRII [7-9] and the role ofeach individualreceptor As hFcyRIIaHR transfectants were found capable of IL-6
can not, therefore, be determined unequivocally. Furthermore, production upon culture with mIgGl anti-CD3 MoAb, we set
the possibility of simultaneous and/or synergistic interactions out to examine FcyR involvement in more detail. hFcyRIIaHR
for different classes of FcyR in signalling [37-39], does not allow and hFc,,RIIaL~R allotypic forms are identical except for two
a clear interpretation of results obtained with PBMC. More amino acid substitutions at positions 27 (Q to W) and 131 (R to
importantly, Tcells have also been found capable ofproducing H) in the extraceliular domain. The latter substitution was
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antiserum with specificity for human IL-6 (0), and related to IL-6 levelsa
determined in media without anti-IL-6 antibodies (-). Experiment was 60
repeated once with similar results. 60

40-&! 40 _

found critical in determining either an efficient (HR) or
inefficient (LR) reactivity with mIgG I complexes [16,18]. Trans- 20

-

fectantsexpressinghighnumbersofhFcyRIaHR, orhFcyRIlaLR 0 mph Wh
molecules (Fig. 4a) were analysed for IL-6 production triggered L-i, - 2a 2b E A
upon addition of anti-CD3 MoAb of different isotypes in the
presence of Jurkat cells. Anti-CD3 MoAb of the mIgG I isotype Fig. 4. Triggering of IL-6 production from hFcqRIIa transfectants by
enhanced IL-6 production, above background levels, in cultures murine anti-CD3 switch variant MoAb. Murine 3T6 fibroblasts with

HR LR ~~~~CT-with FcyRIIaHR_, but not FcyRIIa LR-expressing transfectants high expressions of hFcyRIIaHR, hFcyRIlaLR, and hFcyRIIa as
(Fig. 4b). We simultaneously tested a transfectant which assayed with anti-CD32 MoAb IV3 (a), were incubated with different
expressed a variant hFcyRIIaHR molecule containing only a murine anti-CD3 switch variant MoAbs in the presence of Jurkat cells.
s intracellular amino acid*FcRu CT- * Relative IL-6 levels of supernatants (b) were determined as described in

singl

expression and levels ofc6 induced

Fig. 4 ALthoughre Materials and Methods (mean+s.d. of duplicates). Experiment was

hcRmexprablesionandlhrevelts of
IL inducedlsnoneofbyeiL- w repeated twice with similar results. Control in (a) represents untrans-

comparable for all three types of cells, none of the anti-CD3 fected cells incubated with MoAb IV3. Control in B (-) represents
MoAbs induced significant increased IL-6 levels with the transfectants cultured with Jurkat cells only. Absolute amounts of IL-
FcyRIIaLR or FcyRIICT transfectants. Increased IL-6 levels 1I3-induced IL-6 by transfectants: hFcyRIIaHR, 104 U/ml; hFcyRIIaLR,
were not observed on culture of mock-transfected 3T6 cells with 102 U/ml; hFcyRIIaCT , 122 U/ml. 0, IIaHR; X, IIaLR; , IlaCT
any of these anti-CD3 MoAbs (at 2 pg/ml; data not shown).

Transfectants expressing high levels of the high-affinity
hFcyRI receptor, and one of the hFcyRIIB-gene products,
hFcyRIIbl (Fig. 5a), an isoform preferentially expressed in B FcyR specificity of IL-6 production from FcyRI-transfected
cells [8], were also investigated. Significant IL-6 production was cells was shown by abrogation of IL-6 production observed in
found in supernatants of cultures with hFcyRI transfectants, the presence of anti-FcyRI MoAb 197 (or anti-FcyRII MoAb
Jurkat cells and mIgG2a anti-CD3 MoAb (Fig. 5b). Low, but IV3 for FcyRIIaHR cells; data not shown). The isotype specificity
significant levels were also found when using mIgG2b ormIgGl of the hFcyRI transfectant was, furthermore, reflected in the
anti-CD3 MoAb (Fig. 5b). The hFcyRIIbl transfectants, in attachment of transfectants to macrowells coated with equiva-
spite of having high hFcyRIIbl expression, were unable to lent amounts of anti-CD3 MoAb of different isotypes. In plates
produce IL-6 upon culture with any of the anti-CD3 MoAbs coated with 100 jug of mIgG2a or mIgG2b MoAb, we found
tested (Fig. Sb), despite similar levels of IL-6 triggered upon 30+ 5% (n = 2) transfectants binding to mIgG2a, and 10+ 5%
addition of IL-Ip. (n=2) to mIgG2b MoAb. Attachment was, furthermore,

To assess the role of the Jurkat T cells we studied induction hFcyRI-dependent, as indicated by decreased binding in the
of IL-6 production by FcyR-transfectants triggered via solid presence of the blocking anti-hFcyRI MoAb 197(6+ 6%; n = 2).
phase-bound moAb anti-CD3. Similar isotype-specific effects Similar results were obtained with hFcyRIIaHR transfectants,
were observed when hFcyRI or hFcyRIIaHR transfectants were using mIgGl- and mIgG2b-coated plates, with decreased
incubated in macrowells coated with equivalent amounts of binding in the presence of MoAb 1V3 (data not shown). These
MoAb of various isotypes. Immobilized mIgG2a, and not controls, furthermore, supported that transfectants constituted
mIgG2b induced IL-6 production from hFcyRI transfectants the source of IL-6 produced upon triggering with anti-CD3
(Fig. 6). Similarly, immobilized mIgG I triggered release from MoAb, and argue against a role forT cell-mediated cytokines in
hFcyRIIaHR transfectants (relative IL-6 level: 28+6; n=2). this process.
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medium alone (control; IL-l/-induced IL-6 level, 192 U/ml), or medium~ 80 with anti-CD64 MoAb 197 (IL-l/-induced IL-6 level, 152 U/ml) for 30
min at 40C. Cells were washed and cultured in uncoated plates (-), or

,, 60 * plates coated either with 100 jug mIgG2a (2a), or 100 yg mIgG2b (2b)
.2 * T anti-CD3 switch variant MoAb. Relative IL-6 levels of supernatants

40 - were determined after 24 h. Results (mean+s.d. of duplicates) are
a: | L | representative for two individual experiments. *, -; 0, MoAb 197.
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Fig. 5. Triggering of IL-6 production from hFcRI, and hFcyRIlbl expressing hFcyRIIaLR were unable to support T cell mitogene-
transfectants by murine anti-CD3 switch variant MoAb. Murine sis with anti-CD3 MoAb of mIgG 1, 2a, 2b, or 3 isotypes. The
transfectants with high expressions of hFcyRI or hFcyRIIbl as assayed lack of IL-6 production found with the hFcYRIIaCT transfec-
with anti-CD64 MoAb 22 (hFcyRI), or anti-CD32 MoAb ATIO tants points at involvement of the FcyR cytoplasmic tail in
(hFcyRIIb 1), respectively (a), were incubated with different murine anti- triggering induction of IL-6 from 3T6 fibroblasts. In T cell
CD3 switch variant MoAbs in the presence ofJurkat cells. Relative IL-6 proliferation, however, mere cross-linking ofh~cTRII seems
levels of supernatants (b) were determined (mean + s.d. of duplicates).
Experiment was repeated twice yielding almost identical results. Control sf e itnorncessity fortecytolami mrctor r on
in (a) represents untransfected cells incubated with MoAb 22. Control in [3].Terim tof a (crrect acytoasmic taillfor
B (-) represents transfectants cultured with Jurkat cells only. Absolute triggering of IL-6 production is further accentuated by the lack
amounts of IL-lB-induced IL-6 by transfectants: hFcyRI, 133 U/ml; of IL-6 production observed with hFcyRIIbl transfectants
hFcyRIIbl, 215 U/ml. *, I; 0, IIbl. using mIgGl, mIgG2a, and mIgG2b anti-CD3 MoAbs. These

same antibodies, however, could all effectively trigger T cell
proliferation with these transfectants as accessory cells [33a].

DISCUSSION Krutmann et al. did not observe stimulation of IL-6
In this study significant IL-6 production was observed after production in PBMC by mIgGl MoAb, and suggested an
incubation of PBMC with mouse anti-CD3 MoAb switch inability of hFcyRII to trigger IL-6 secretion [21]. A likely
variants. This IL-6 production was isotype-specific and only explanation for the apparent discrepancy with the present data
mIgGl and mIgG2a induced measurable amounts of IL-6 in may be varying plate coating efficiencies between the MoAb
PBMC. These results suggested hFcyRI (CD64) involvement, as used by these last authors, resulting in suboptimal cross-linking
this receptor has a high affinity for mIgG2a. Furthermore, the by mIgGI, as compared with mIgG2a. Furthermore, these
results obtained with mIgGl suggested a role for hFcyRII authors determined IL-6 levels of supernatants 4 h after
(CD32). hFcyRII has been shown to exhibit affinity for mIgGl stimulation with MoAb. The kinetics of IL-6 induction, how-
complexes [7-9]. In order to address the involvement of each ever, may vary for the different FcyR, with 4 h being too early to
FcyR isoform individually, without potential complications detect any IL-6 induction by hFcyRII cross-linking. Finally, in
caused by interactions between different FcyR classes, or IL-6- this last study, control PBMC already showed high IL-6 levels
producing T cells, we made use of a panel of hFcyR transfec- after 4 h, probably due to cndotoxin contamination, which may
tants in murine cells and (human) Jurkat T cells. have obscured any IL-6 induction triggered via hFcyRII cross-

The results obtained with FcyR-transfected mouse fibro- linking. Our PBMC experiments were performed in ultrafil-
blasts were in accordance with those obtained using monocytes, tered, endotoxin-free media with endotoxin-free anti-CD3
and show the capacity of both hFcyRla and hFcyRIIaHR to MoAb and, therefore, endotoxin side effects are very unlikely
trigger IL-6 production from FcyR-positive cells. Furthermore, (IL-6 activity found in media from unstimulated PBMC after 24
the data obtained with the hFcyRIIaHR and hFcyRIIaLR trans- h: 29 U/ml (Fig. 1); n=2).
fectants are in line with those obtained in anti-CD3 T cell FcyR are not only involved in triggering IL-6 production but
proliferation studies using these transfectants [15]. In this last can also mediate release of other inflammatory cytokines.
report we showed the capacity of hFcyRIIaHR transfectants to Debets et al. presented results showing induction of tumour
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necrosis factor-alpha (TNF-cx) release from monocytes after
cross-linking of hFcyRI or hFcyRII [42]. The present data,
furthermore, show that transfected fibroblasts may be excellent
tools to study FcyR-mediated triggering, and enabled us to
show unambiguously that cross-linking of Fc receptors on
accessory cells can result in IL-6 production during in vitro T cell
activation. This production can be mediated by hFcyRI, or
hFcyRIIaHR upon triggering by suitable MoAbs. The fact that
cross-linking of FcyR triggers IL-6 secretion was further
supported by similar results obtained with substrate-immobi-
lized immunoglobulin of specific isotypes. These last data also
excluded an (indirect) role ofJurkat T cells in the secretion ofIL-
6 from fibroblasts. Notably, in these experiments mIgG2b did
not show any significant triggering of IL-6 release, while the
same MoAb was found capable of inducing low (albeit signifi-
cant) levels of IL-6 from the same transfectants in the experi-
ments using Jurkat cells (Fig. 5). Although the basis for this
difference is unclear, we feel that the latter way of presenting
mIgG2b Fc-domains to FcyRI may be more effective than the
'non-specific' coating (used in Fig. 6).

The present results may have clinical implications for the in
vivo use of murine anti-CD3 MoAb as immunosuppressives
after organ transplantation. In vivo experiments in chimpanzees
showed absence of side effects using a mIgA switch variant of a
mIgGI anti-CD3 MoAb compared with a mIgG2a switch
variant [43]. Use of the mIgG2a anti-CD3 MoAb itself was
accompanied by (severe) side effects, paralleled by significant
rises in IL-6 and interferon-gamma (IFN-y) 6 h after administra-
tion. Cytokines may well be responsible for the systemic
reactions observed in human patients upon receiving anti-CD3
MoAb. Until now, these cytokine-induced effects were thought
to result from T cell activation and/or lympholysis [44,45]. The
results presented here show that cross-linking of select FcyR
isoforms on accessory cells also triggers cytokine production. It
is intriguing to speculate that the selective use of isotypes (such
as IgE, IgA) may prevent triggering of cytokine release via FcR
on accessory cells and thereby limits/reduces cytokine-related
side effects in patients.
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