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IL-6 and soluble IL-6 receptors (sIL-6R and sgp130) in human pleural effusions:
massive IL-6 production independently of underlying diseases
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SUMMARY

IL-6, soluble IL-6 receptor (sIL-6R) and soluble gp130 (sgp130) levels were measured in sera and
pleural effusions from 42 patients with metastatic carcinoma, non-Hodgkin's lymphoma, tuberculosis,
cardiac failure and miscellaneous diseases. Pleural IL-6 levels measured by ELISA were very high in all
patient groups (mean 384153 ng/ml) without significant difference according to diseases. IL-6 was
shown to be biologically active in a proliferative assay. Serum IL-6 levels were 1698 0-014 ng/

ml) and did not correlate with pleural fluid levels. Pleural IL-6 levels correlated with the number of
polymorphonuclear cells in pleural fluid® & 0-03). Pleural sIL-6R levels (76 8 ng/ml) were always

lower than serum levels (19612 ng/ml;P < 0-:0001) but correlated with theniP& 0-01). Pleural sIL-

6R and albumin levels correlated € 0:01), suggesting a transudation of sIL-6R from the serum. Pleural
sgp130 levels (19 + 1-0 ng/ml) were lower than serum levels (84 2-8 ng/ml; P < 0-002). After gel
filtration of pleural fluid, the bulk of IL-6 (>90%) was recovered in a 15000-30000 fraction,
corresponding to the expected mol. wt of free IL-6. These results suggest a production and a
sequestration of IL-6 in the pleural cavity in all studied conditions.
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INTRODUCTION leukaemia inhibitory factor, oncostatin, ciliary neurotrophic
factor, IL-11 and cardiotrophin-1 [6,7], which explains the over-

IL-6 is a 26-kD cytokine involved in the regulation of a variety of lapping properties of these cytokines. Soluble forms of IL-6R (sIL-

cellular responses. It plays a key role in the induction and :
maintaining of inflammatory responses by promoting the synthesiGR) Xvétg) ?;(go\g(t) Olf 1?)00%%())_\3;202 ac?r?ezotlgbti f?:er;]:n?fir?ﬁlifan
by hepatocytes of acute-phase proteins such as the C-reacti 9P . P . P u

: . serum [8—10]. Stimulation of target cells with a complex of sIL-6R
protein (CRP) [1]. IL-6 also acts as an accessory factor promotln% d IL-6 ind h dimerizati d . hosphorvlai
T cell activation, B cell differentiation, transition of haematopoie- nd IL-6 induces homodimerization and tyrosine phosphorylation

tic stem cells from the Gto the G phase of the cell cycle and of gp130 and transduces the IL-6 signal [6,11]. In contrast, sgp130

maturation of megacaryocytes. Many cell types, including mono-Inhlblts the effects of sIL-6R-IL-6 complexes [9].
Whereas serum IL-6 levels are low (<20 pg/ml) or undetect-

cytes/macrophages, fibroblasts, endothelial and mesothelial (:ellglble in normal subiects. high levels have been reported in several
keratinocytes, B and T cells, mast cells, chondrocytes, polymor: 4ol + 9 p

phonuclear neutrophils (PMN), some nerve cells, and a variety 0‘[nﬂammatory diseases, including rheumatoid arthritis, giant cell
tumour cell lines. were shown‘to produce IL-6 [2’_5] arteritis, mesangial proliferative glomerulonephritis, septic syn-

IL-6 exerts its function through a cell surface receptor Com_dromes and psoriasis [12,13]. Overproduction of IL-6 has also

. . ._been demonstrated in haematologic diseases such as leukaemia,
posed of two trans-membrane proteins belonging to the cytokin

receptor family, a 80-kD ligand-binding subunit designated as IL_Tymphoma, multiple myeloma, and a variety of tumours includ-

6R and a transducing 130-kD glycoprotein (gp130) [3,6]. Binding Irggxglr?g\dg:, g;i:g}garsgaéisgssgvigafsCarc'nomas’ and cardiac
of IL-6 to IL-6R triggers the association of IL-6R and gp130, Y [12,13].

forming a high-affinity binding site able to transduce activation d Tkrf r;])tredsetr)lcte Ofb|iIL|‘;6dlrclj ;:Ieurral eerus\,llvohnst Werﬁr ;3/rerv|i01|Jslly4
signals. gp130 is also involved in the signalling pathway of ocumented, but published data are somewhat controversial [14—

17]. Yanagawaet al. reported high IL-6 levels in malignant

Correspondence: Jean Claude Lecron, URA CNRS 1172, IBMIG, 4opleural effusions, but not in tuberculous pleurisy. These authors
Avenue du Recteur Pineau, 86022 Poitiers Cedex, France. suggested a production of IL-6 by tumour cells [14]. In contrast,
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Yokoyamaet al.reported high IL-6 levels in tuberculosis effusions Pleural fluids and sera

and in empyema and low levels in transudates [15], anceLial. Aliquots of pleural fluids (10 ml), collected by thoracentesis, were

low levels in malignant pleural effusions [16]. High concentrations studied. The cells were counted and examined after Giemsa staining.

of IL-6 were also detected in pleural effusions from malignantPleural fluids were centrifuged for 10min at 49@nd cell-free

pleural mesothelioma, leading Mot al. to suggest that systemic supernatants harvested. Simultaneously, serum samples were

manifestations of malignant mesothelioma are related to thebtained for routine biochemical analysis. Pleural and serum albu-

production of IL-6 by malignant cells [17]. min and CRP were measured by a laser nephelometry assay

These discrepancies led us to measure IL-6 levels in sera an@ehring, Branchburg, NJ) and the remaining serum and pleural

pleural fluids from patients with pleurisy of different origins using fluid were kept in aliquots frozen at20°C before ELISA. Blood

an ELISA and a biological assay. We also determined the conplatelets were enumerated on the same days.

centration of sIL-6R and sgp130, which were not reported in

pleural fluids in previous studies. A pleural fluid was analysedIL-6, sIL-6R and sgp130 measurements

by high performance liquid chromatography (HPLC) gel IL-6 levels were measured by ELISA as previously described [18].

filtration in order to characterize the molecular forms of IL-6 and Briefly, the anti-IL-6 purified MoAb B-E4 was coated as a capture

sIL-6R. MoAb on 96-well flat-bottomed plates (Maxisorp, Nunc, Intermed,
Denmark). Detection was achieved using an anti-1L-6 biotinylated
MoADb (B-EB8) followed by detection with streptavidin-peroxidase

PATIENTS AND METHODS (Dako, Trappes, France). sIL-6R ELISA was performed using the
anti-sIL-6R MoAb B-N12 as a capture MoAb and the biotinylated

Patients . .
. . . ti-sIL-6R MoAb B-R6 ling MoAb. 130 ELISA
In the 42 patients with pleural effusion under study, the samplesan S ° as areveaiing MoAb. Sgp was

were those collected for the normal management of the patients %i]milarly performed using the anti-sgp130 MoAb B-KS (capture)
approved by the Ethics Committee of Poitiers University Hospital dthe biotinylated anti-sgp130 MoAb B-T12 (revelation). All the

. e . . "MoADbs were kindly provided by Innotest (Besam; France). In
Patlents were cla§5|f|ed Into f|ve group.s..Twelve patients hac!)/Irder to test the ability of these ELISAs to detect complexed forms
chronic cardiac failure, as defined by clinical features, electro-

of IL-6, sIL-6R and/or sgp130, we measured IL-6 (500 ng/ml), sIL-

cardiographic and echocardiographic data. Fifteen patients hag? (500 ng/ml) and sgp130 (200 ng/ml) either alone or mixed and

metgstatlc carcinoma dlagnoged on th? basis of the Presence pl-ubated for 2h at 3T before ELISA. As shown in Table 1,
malignant cells in pleural fluid and/or in pleural biopsy. These

- S . optical densities (OD) obtained from IL-6, sIL-6R and sgp130
tumours were squamous cell carcinoma in five patients, adenocaELISA were similar when they were measured alone or in all

;:i'::;]ii I?hzl)ié\:tnlalocsgticeanrtcsm?i?zlz 'gatt\?éomznSurf?:;:én?ri?nuggﬁ'possibIe combinations. The lowest detectable levels were 5pg/ml
. : . X “for IL-6, 150 pg/ml for sIL-6R and 100 pg/m f 130.
Hodgkin’s lymphoma, documented by pathologic analysis of the or pgimitors an pg/mitorsgp
biopsy. In three cases, pleural tuberculosis was proven by th
detection oMycobacterium tuberculosia pleural fluid and/or the

presence of follicular-giganto-epithelial lesions with caseum

necrosis in pleural b|_opsy. The last group of seven patlentz_:, Wag edium containing 10% fetal calf serum (FCS) and supplemented
heterogeneous, and included mesothelioma confirmed by histolg_... "4 0 /mi murine I1L-6 and 5 105w 2-mercaptoethanol (2-

gical finding, chronic pleurisy after radiotherapy treatment wnhoutME). For the human IL-6 assay, they were extensively washed and

dfite?t?]ble rr:allgpnant CF“Sr cl)r IrecTirzretrilt ndlse}asi, para;pner::monécx 10° B9 cells were cultured in 96-well flat-bottomed culture
eflusion, empyema,  pleural focallzation ol an acute ega'plates in 10Q: RPMI 1640 culture medium containing52 FCS,
karyoblastic leukaemia, effusion following infarction, and drug-

induced effusionr{— 1 each) supplemented with &% 10~>m 2-ME and containing serial dilu-

) tions of the supernatants to be tested. Experiments were performed
in the presence of either/®/ml anti-IL-6 antibodies (BE-8, IgG1)
in order to block IL-6 biological activity, or pg/ml of an
Table 1. ELISA specificity studies for the measurement of IL-6 (500 ng/ irrelevant .IgGl antl_DOdy' Dilutions Of. human purified recombinant
ml), sIL-6R (500 ng/ml) and sgp130 (200 ng/ml) and their different combi- IL-6 were included in separate wells in the same plates as standards

nations. ELISA were performed as described in Patients and Methods antp! d0Sé-response curves. After 48h in culture &C3ih a 6%
optical densities measured at 492 nm. CO, atmosphere, 6 uCi "H-thymidine was added to each well for

an additional 4-h incubation period. The cells were harvested onto
glassfibre filters and radioactivity was measured jhsgintillation

fi-e bioassay
IL-6 activity was determinated using IL-6-dependent murine B9
hybridoma cells [19]. These cells were grown in RPMI 1640

IL-6 sIL-6R sgp130 counter.
ELISA ELISA ELISA
Chromatography
0 005 004 007 .
L6 231 004 007 In order to analyse IL-6 complexes, the pleural fluid sample from a
SIL-6R 005 194 007 patient suffering from tuberculosis and containing 153 ng/ml of IL-
sgp130 @6 006 262 6 was submitted to HPLC using a TSK 3000 SW size exclusion
IL-6 -+ sIL-6R 263 197 007 column (Pharmacia-LKB, Uppsala, Sweden). A 5d@ample was
IL-6 + sgp130 52 021 273 dialysed against 100mphosphate, 100mNaCl, pH 65 buffer
sIL-6R + sgp130 @5 222 274 and filtered, then ran at a flow rate of pldmin on the column
IL-6 + sIL-6R + sgp130 Z74 202 275 previously equilibrated with the same phosphate buffer. Fractions

(500pl) were collected. IL-6 and sIL-6R were measured in each
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fraction by ELISA, as described above. Apparent mol. wts were Pleural fluid Serum
determined by comparison with standards using a plot gblogl. 10001~ (4 5-000— (b)
wt versuselution buffer. % 100 . g . 0-500— *
£ - i
Statistical analysis e 10F X - 0050 E i e
Data were expressed as meatiss.e.m. Differences between = T LI —
the five groups of patients were tested by the Kruskal-Wallis 1—* 0-005 *
test. Comparison between pleural and serum parameters CF LG NHL T CF LG NHL T
with normal distribution was done using pairédest. Corre-
. . . . . 1000 — (c) 1000 (d)
lation analysis was carried out using Spearman correlatlon'—g ¢
coefficients. k) * = - - "
< 0% - .- oo ¥ ¥ 7.
% T = .
RESULTS 4 hd .
@ g 10
Pleural and serum IL-6, sIL-6R and sgp130 levels measured by
L CF LG NHL T
ELISA are shown in Fig.1 and Table 2. IL-6 pleural levels were CF LG NHL T
high in every case (mean 34 153 ng/ml; range 11-636 ng/ml). = 100 (g) 100 e
No significant difference between the five patient groups wasg . — % .
observed. IL-6 levels in pleural tuberculosis tended to be & P - * . -
higher than in the other patient groups, but the difference didg 10~ ' 01
not reach statistical significance, possibly because of the smalig -
size of this patient group. In the group of patients with pleural & 1 - 1
metastatic lung carcinoma, pleural IL-6 levels were comparable CF LG NHL T CF LG NHL T
in the three pathologic forms of cancer. IL-6 biological activity
was measured in three pleural effusions (one from the group of 10.00~ (g)
patients suffering from cardiac failure, one from the group with 4 S -
; i ; © 100~ ,
lung carcinoma, and the last from a patient with empyema) L p— .
using the IL-6-dependant murine B9 hybridoma, in the pre- s 0-10 Tl
sence or absence of the neutralizing anti-IL-6 MoAb B-ES8, = "o .
confirming high levels (see Fig.2 for a representative experi-  0-01-—=
ment). Pleural IL-6 levels were always markedly higher than CF LG NHL T
serum IL-6 levels (@49+0014ng/ml), and both failed to Fig. 1. IL-6 (a,b), SIL-6R (c,d) and sgp130 (e,f) levels in patient pleural
correlate (Fig. 3a). fluids (a,c,e) and sera (b,d,f). Groups consist of patients suffering from

Serum IL-6 levels in patients with pleural effusion were higher chronic cardiac failure (CF), metastatic lung carcinoma (LG), non-Hodg-
than those found in healthy subjects by the same proceduriin’s lymphoma (NHL) and tuberculosis (T). The ratios of IL-6 and sIL-6R
(0-003+ 0-001 ng/ml) [13]. There was no correlation between in pleural fluids are indicated in (g).
peripheral blood platelet counts and pleural IL-6=(0-23;

P =019, not shown) or serum IL-6 levels £ —0-29; P=0-1,
not shown), but pleural IL-6 levels weakly correlated with the
number of PMN present in pleural fluidr€0-38; P<003)
(Fig. 3b).

Contrasting with IL-6 levels much higher in the pleurathanin 30000 —
the serum, pleural sIL-6R and sgp130 levels were significantly
lower (76+ 8 ng/ml and 18 + 1 ng/ml, respectively) than serum
levels (196t12ng/ml, P<00001, and 246+2:8ng/ml,

P<0-0002, respectively). By comparison with normal values for 5 ggg
sIL-6R and sgp130 in serum from healthy volunteers (3@ ng/

ml and 132 + 1-2 ng/ml, respectively), serum sIL-6R and sgp130 g
were significantly increased in patients with pleural effusions3
(P<005). Pleural and serum slL-6R levels correlatee- 0-42;
P<0-01) (Fig.3d) and there was also a correlation between
pleural sIL-6R and albumin levelsr £043; P<0:01). There

was an expected [13] correlation between CRP and IL-6 levels
in sera (=037, P<0:02) (Fig.3c) and between serum and
pleural albumin (=0-79; P<0-:0001) or CRP levelsr=0-78; 0 :
P<0-0001) (Fig.3e,f) [20]. Furthermore, pleural IL-6 and sIL- 118 54 1162 1486 1:1458 1:4374 Medium

6R levels were inversely correlated =t —0-32; P<0-05). No Pleural fluid dilutions

correlation was observed between pleural sgp130 and IL-6 OFjg » |L-6 activity in a lung carcinoma group patient pleural fluid as
sIL-6R levels (data not shown). We also analysed the ratios Ofneasured by a proliferation assay using the B9 IL-6-dependent cell line.
IL-6 and slIL-6R in pleural fluids between the different patient Experiments were done in the presence of an anti-IL-6 Mofl or
groups (Fig. 1g). The ratios were significantly enhanced betweeirrelevant MoAb @) (representative experiment).

10 000
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the group of patients suffering from metastatic carcinoma and DISCUSSION
the group of patients suffering from tuberculosRB<(0-05). In
contrast, the ratios decreased between the groups consisting ©he present study demonstrates the presence of high IL-6 levels in
patients suffering from metastatic carcinoma and those with nonall pleural fluids investigated, whatever the underlying disease—
Hodgkin’s lymphoma P < 0-05). metastatic lung carcinoma, non-Hodgkin’s lymphoma, mesothe-
After HPLC, the bulk of pleural fluid IL-6 (>90%) was lioma, tuberculosis, empyema and congestive cardiac failure—and
recovered in a 15000-30 000 fraction, which corresponds to thevithout any significant difference between the patient groups. IL-6
mol. wt of free IL-6 (Fig.4). In addition, IL-6 was detectable in pleural levels were 16—2600-fold higher than serum levels, with no
at least two other fractions corresponding to mol. wts rangingcorrelation between them. We hence fail to confirm the study by
from 50000 to 100000 and 100000 to 200000. sIL-6R wasYokoyamaet al. [15], who reported pleural IL-6 levels signifi-
mainly detected in 50000-100000 fractions and, to a lessecantly higher in exudates than in transudates (cardiac failure).
extent, in a 30000-50 000 fraction, corresponding to the size offhese authors also noted a correlation between pleural and serum

free sIL-6-R and in high mol. wt fractions. IL-6 levels and between pleural IL-6 levels and blood platelet
1000 — 10 000 —
(a) . L (b)
= i 1000 — .
S 100 z |
> -
a i S = 100
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Fig. 3. Relationships between (a) serum and pleural IL-6 levels({046, not significant), (b) numbers of pleural polymorphonuclear
neutrophils (PMN) and pleural IL-6 levels £ 0-38, P<0-03), (c) serum IL-6 and C-reactive protein (CRP) levels-0-37, P<0-02), (d)
serum and pleural sIL-6R levels£ 0-42, P<0-01), (e) serum and pleural albumin levets<(0-79, P<0-0001) and (f) serum and pleural
CRP levels (=078, P<0-0001).
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IL-6, sIL-6R and sgp130 in pleural effusions 187

75 35 20 that the MoAbs used in ELISA were able to detect monomeric
100 — ¢ ¢ ¢ as well as multimeric forms of IL-6. Indeed, more than 90% of
IL-6 was monomeric, which agrees with the 10-fold excess of
IL-6 (about 6x 10 °m) over sIL-6R (about 6 10 '°w) in the
case of the pleural fluid submitted to HPLC. As expected, the
bulk of sIL-6R eluted from HPLC in a fraction compatible with
it being complexed.

Whereas serum and pleural levels of albumin or CRP corre-
lated, we found no correlation between serum and pleural IL-6
levels, which argues for local IL-6 production in the pleural space.
This was confirmed by the finding of the synthesis of large amounts
of IL-6 by cultured normal pleural fragments (data not shown).
0.001 o This is in keeping with the hypothesis that the pleura can sponta-

’ neously produce IL-6 whatever the conditions leading to pleural
20 25 30 35 40 45 50 55 60 effusion. Numerous cells have been described to produce IL-6,

Fig. 4. Size exclusion high performance liquid chromatography (HPLC) Includlng_ T and B Iymphpcytes, monocytes_‘ fibroblasts, PMN,
analysis of pleural fluid from a tuberculosis patient. Concentrations of IL-6€Ndothelial and mesothelial cells and a variety of tumour cells
(M) and sIL-6R (7) in the various fractions. The arrows show mol. wt [2,4,22,23]. The normal pleura is mainly made up of fibroblasts and
markers &10% and the dashed line the threshold levels of measurementgnesothelial cells, two candidates for IL-6 production by normal
for IL-6 and sIL-6R. pleural cells. Furthermore, since PMN are known to synthesize IL-
6 [22], the correlation between pleural IL-6 levels and PMN counts
observed in the present study suggests that these cells contribute to
count, which was not observed in our study. They reported IL-6IL-6 production in the pleura. In an intracytoplasmic immuno-
concentrations significantly higher in tuberculous than in malig-fluorescence study of the cells present in a pleural fluid using anti-
nant effusions, which might be the case in the present study alsdl.-6 antibodies, the cells that strongly stained were PMN (data not
but the number of patients with tuberculosis was far too low for theshown). The origin of sIL-6R and sgp130 is not as clear. Pleural
differences to reach statistical significance. These discrepanciedL-6R and sgp130 levels were always lower than in the corre-
may be due to different IL-6 measurement methods, sincesponding sera. The correlation between sIL-6R levels in sera and
Yokoyamaet al. used a biological assay whereas we used arpleural fluids (as for albumin and CRP) suggests a passive diffu-
ELISA. Although a biological assay measures the activity of asion of sIL-6R from the serum. Nevertheless, auwitro studies
factor, we cannot exclude the contribution of other inhibitory, also demonstrated production of sSIL-6R by normal pleura (data not
stimulatory or synergistic factors. These factors present in bioloshown). Hence, in addition to diffusion from the blood, local sIL-
gical fluids are also able to play a role in the response of the targeiR production may also contribute to pleural levels.
cells. For example, IL-6 displays some redundancy with related The mechanism(s) leading to IL-6 accumulation in the pleural
cytokines, including leukaemia inhibitory factor, oncostatin, cili- cavity remains unclear. Physiologically, there is a continuous
ary neurotrophic factor, IL-11 and cardiotrophin-1 [3], and their secretion and resorption of liquid and proteins in the pleural
receptors share the common subunit gp130. Furthermore, a consavity. An increased filtration rate or a defective resorption of
plex of soluble IL-6R and IL-6 is also able to modulate the liquid may lead to its accumulation in the pleural space and to the
biological activity of IL-6 [3,8]. On the other hand, ELISA development of a pleural effusion. However, mechanisms of liquid
cannot provide evidence of biological activity, but is able to and protein exchanges through the pleural compartment are still a
measure IL-6 levels in biological fluids more accurately. However,matter of discussion [24—-26].
we detected strong IL-6 biological activity in both transudates and The physiopathological effects of IL-6, sIL-6R and sgp130
exudates, and it was abolished by an anti-IL-6 MoAb, showing thepresent in pleural effusions remain a matter of speculation. Inter-
specificity of the assay for IL-6 in our experiments. Another studyestingly, it has been reported that complexes of IL-6 and sIL-6R
reported the presence by ELISA of IL-6 in pleural effusions in may have biological effects in the absence of membranous IL-6R
metastatic lung carcinoma (nine of 18 adenocarcinoma casesn the target cells [11]. Since we observed that the ratios of IL-6
(range @37-838ng/ml) and three of 15 patients with squamous, and sIL-6R depended on the disease investigated, we can hypothe-
small, or large cell carcinoma) and in only one case of tuberculosisize a variety of biological responses depending of the value of the
out of five [14]. The reason for the discrepancy with our results isratio. In IL-6 knockout mice, the development of pulmonary and
unclear. Nevertheless, it has been suggested that heterogeneaasdiovascular systems is not impaired and lymphocyte develop-
results obtained from various IL-6 assays could depend on thenent is not seriously affected, whereas defence against vaccinia
structure (monomeric or multimeric) of the IL-6 measured [21]. virus is compromised, with virus titres 10-1000-fold increased in
Using a bioassay based on IL-6 hepatocyte stimulation activityJL-6 knockout mice lung [27], suggesting an antiviral activity of
May et al. reported the presence of high IL-6 concentrationsIL-6. IL-6 might also play a role in the recruitment and/or
(>10 ng/ml) present in a 150 000-500 000 mol. wt fraction in all activation of inflammatory cells in the pleural space. A chemotac-
sera tested [21]. This complexed IL-6 was undetectable by the B#@ic activity in pleural fluid has been recently suggested for IL-8, a
bioassay and most ELISAs. Our control experiments showed nehemotactic factor for PMN, and monocyte chemotactic peptide-1
interference in the measurements of IL-6, sIL-6R and sgp130 byhich have been detected in pleural fluids in empyema and
the addition of exogenous sIL-6R or sgp130, IL-6 or sgp130, andnalignant pleuritis, respectively, with correlations between IL-8
IL-6 or sIL-6R, respectively, or in any combinations of them. and neutrophil counts, and monocyte chemotactic peptide-1 and
Furthermore, IL-6 measurements in HPLC fractions confirmedmonocyte counts [28]. IL-6 also regulates acute-phase reactions

10

0-1

IL-6 (ng/ml)

0-01

sIL-6R (ng/ml)
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and, although much lower than in pleural fluids, serum IL-6 levels13 Lecron JC, Roblot P, Chevalier S, Morel F, Alderman E, Gombert J,
in the patients are higher than in controls. Even in patients with ~Gascan H. High circulating leukaemia inhibitory factor (LIF) in patients
cardiac failure, serum CRP levels were higher than in controls, and with giant cell arteritis: independent regulation of LIF and IL-6 under
correlated with IL-6 levels. It may thus be hypothesized that in_ corticosteroid therapy. Clin Exp Immunol 19%223-26. _

pleurisy patients, IL-6, possibly at least in part of pleural origin, 4 Yanagawa H, Sone S, Munekata M, Atagi S, Nii A, Ogura T. IL-6 in

. . L malignant pleural effusions and it mentation by intrapl | instil-
might contribute to the development of a systemic inflammatory |atiolg of ILE’Z lé:”n E:p 'I?n;ﬁlngl '123238;02'1% by intrapleural inst

acute-phase response. 15 Yokoyama A, Maruyama M, Ito M, Kohno N, Hiwada K, Yano S.
Interleukin 6 activity in pleural effusion. Its diagnostic value and
thrombopoietic activity. Chest 1992021055-9.
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