2026/10/21 10:51 JLE — European Cytokine Network — Proinflammatory interferon-gamma - inducing monokines (interleukin-12, interleukin-18...

APPLICATION

Kiosque John Libbey

A |
) ©)
oFr en & M

European Cytokine Network Currentissue Past issues Auti

4 >

<> Subscribe

< Volume 13, issue 3, September 2002 | Papier court

Proinflammatory interferon-gamma -
inducing monokines (interleukin-12,
interleukin-18, interleukin-15) - serum
profile in patients with systemic lupus
erythematosus

O = < =

Abstract

Concentrations of three interferon-gamma - inducing monokines, IL-12, IL-18 and
IL-15, were investigated in the serum of 60 patients with systemic lupus
erythematosus (SLE) and 20 healthy subjects. IL-12 and IL-18 were detectable in
the serum of all patients with SLE and in all healthy controls. The level of IL-12
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was significantly higher in SLE patients (median 264.9 pg/ml) than in the control
group (median 163.6 pg/ml, p < 0.02). Similar differences were observed in the
level of IL-18 (median values 602.2 pg/ml and 252.7 pg/ml, respectively, p <
0.001). Correlations between serum levels of IL-12 and IL-18 and SLE activity were
not statistically significant (p > 0.05). We found a significant, positive
correlation between IL-12 and IL-18 (rhé = 0.419, p < 0.001) in SLE patients. The
level of IL-18 was higher in the SLE patients with antinuclear antibodies (ANA)
(median 660.0 pg/ml) than in ANA-negative patients (median 326.5 pg/ml, p <
0.03), as well as in patients with immunoglobulin deposits at the dermal-
epidermal junction (median 746.0 pg/ml and 444.0 pg/ml respectively, p < 0.04).
The level of IL-12 was also higher in patients with skin immunoglobulin deposits
(328.9 pg/ml) than those without this phenomenon (257.0 pg/ml, p < 0.05). The
levels of both cytokines in the patients treated with immunosuppressive drugs
and those patients not treated were similar. The serum levels of IL-15 were low
and not significant both in SLE patients (median 2.9 pg/ml), and in healthy
controls (median 1.6 pg/ml). In conclusion, serum levels of IL-12 and IL-18 are
higher in SLE patients than in healthy controls which may indicate a role in the
disease pathogenesis. However, they do not correlate with disease activity and
seem to be unresponsive to immunosuppressive treatment.

Full text

INTRODUCTION

In recent years, several novel proinflammatory cytokines with possible roles in
SLE pathogenesis have been discovered. Among them, IL-12, IL-18 and IL-15 levels
have been found to be elevated in the serum and/or plasma from SLE patients [1-
4]. However, the association between these cytokines levels and disease
activity as well as particular clinical and laboratory symptoms of SLE, have not
been so far fully investigated.

IL-12 is a pleiotropic cytokine which mediates several biological activities of
human T and natural killer (NK) cells, including induction of IFN-gamma
production, enhancement of cell-medicated cytotoxicity and co-mitogenic
effects on resting T-cells [5]. IL-12 can induce the production of IL-18 and has a
synergistic effect with IL-18 on the activation of NK cells and cytotoxic T
lymphocytes (CTL) [6].
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IL-15 is also a pleiotropic cytokine, derived from several cell types including
macrophages and fibroblasts [6-8]. This cytokine was found to share many
biological activities with IL-2, although it shows no homology with IL-2. It has
been shown that IL-15 stimulated proliferation of cytotoxic T cells, regulates
survival of NK cells and inhibits apoptosis [6-8]. IL-15 not only shares biological
activities with IL-2 but also uses the same beta- and gamma-receptor subunits
[9]. As a consequence, the influence of IL-2 and IL-15 on immunological system
may be similar.

IL-18 was initially described as IFN-gamma-inducing factor [10]. This cytokine
has structural homology with IL-1, sharing some common signalling pathways
and biologically similar inflammatory functions [11]. Moreover, similarly to IL-1, IL-
18 requires cleavage at its aspartic acid residue by IL-1-converting enzyme to
become the mature, active protein. The common attribute of IL-12, IL-15 and IL-18
is their production by activated macrophages. Moreover, these three monokines
are inducers of IFN-gamma production [11-14]. Taking into account the fact that
IFN-gamma is a major effector molecule in SLE [15] the investigation of IL-12, IL-
15 and IL-18 in the same patients with this disease seems to be warranted.

In the present study, we evaluated the serum levels of selected proinflammatory
cytokines (IL-12, IL-15, IL-18) in patients with SLE. We also correlated the serum
concentrations of these proteins with the disease activity and some particular
symptoms of the disease.

PATIENTS AND METHODS

The study involved 60 patients with SLE (56 females and 4 males). Their mean
age was 41years (range 17-76 years). The diagnosis of SLE was based on the
revised criteria of the American Rhneumatism Association [16]. The clinical and
laboratory features of SLE patients are presented in 7able 1. The mean duration
of their disease was 62 months (range 6 months-22 years). At the time of the
study, only fourteen patients had been treated with prednisone at doses
ranging between 5 and 30 mg/day, and five of them with azathioprine 50-100
mg/day or cyclophosphamide 100 mg/day. On the day of blood sampling, each
patient’s history was recorded and a physical examination was performed.
Disease activity was scored according to the method described by Liang et al.
[17]. The system of Systemic Lupus Activity Measure (SLAM) includes 24 clinical
manifestations and eight laboratory parameters. The maximum score in this
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system s 84 points. In the present study in our group of patients the number of
points ranged from 9 to 27. We assumed the score of 0-15 points for inactive
disease and a score of over 15 points for active disease. Our cohort of patients
included 32 active and 28 inactive patients. The control group consisted of 20
healthy individuals, 18 women and 2 men, aged from 18 to 65 years (median 38
years). The patients with SLE and controls showed neither clinical signs of
infection nor neoplastic disease, and received neither antibiotics, nor
nonsteroid anti-inflammatory drugs for at least 4 weeks prior to blood donation.
This project was performed in accordance with the Helsinki Declaration and was
approved by the local Ethics Committee. Informed consent was obtained from all
the patients.

Laboratory tests

On the day of blood sampling for cytokine determination the following laboratory
parameters were analysed: complete blood cell count, erythrocyte
sedimentation rate (ESR), partial thromboplastin time (PTT), GOT, GPT,
urinalysis, urea, creatinine, fibrinogen, bilirubin, serum IgG, IgM, IgA and
complement (C3, C4) levels. Antinuclear antibodies (ANA) were estimated by
indirect immunofiuorescence method (IIF) on HEp-2 substrate and on Crithidium
lucilliae substrate for anti-dsDNA detection. Double immunodiffusion was used
for Sm, Ro/SS-A, La/SS-B, RNP antibody identification. Immunoglobulin deposits
at the dermal-epidermal junction (Lupus band test-LBT) were also determined.

Cytokine determination

Venous blood collected at the time of clinical assessment in pyrogen-free tubes,
was allowed to clot at 4° C for 1h and centrifuged at 2,000 g for 10 min. The sera
obtained were divided into aliquots, placed into separate vials and stored at -
25° C until assayed for cytokines. The cytokine serum levels were assessed by
commercially available, enzyme-linked assay (ELISA) kits in accordance with the
manufacturer’s instructions and analysed with an ELISA reader at 492
nanometers. The IL-15 kit was obtained from R&D Systems Inc, Minneapolis, USA,
the IL-12 kit from Endogen. Inc. Woburn Ma, USA and the IL-18 kit from MBL
Medical & Biological Laboratories Co., LTD, Naka-ku, Nagoya, Japan. Assay
sensitivity was 2 pg/ml for IL-15, 5 pg/ml for IL-12 and 12,5 pg/ml for IL-18. The
procedure has been described in detail elsewhere [18].
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Statistical analysis

For the statistical analysis of the data, the range of variables is given (min-max).
Mean arithmetic value (x), median (Me) and standard deviation (SD) have also
been calculated. The Shapiro-Wilk’s test was used to evaluate the distribution.
The comparison of variables values in two groups was performed depending on
the distribution of features of the Mann-Whitney test, or the test for two means
for independent samples or Cochran-Cox test. The correlation between
features was evaluated using the Spearman rank coefficient rhd. Comparisons
and correlations were considered significant when p < 0.05.

RESULTS AND DISCUSSION

IL-12 and IL-18 were detectable in the serum of all 60 patients with SLE and in all
persons from the control group. The level of IL-12 was higher in SLE patients

(median 264.9 pg/ml) than in the controls (median 163.6 pg/ml) (p < 0.02) (Table

2). No difference in IL-12 serum concentrations in inactive SLE compared with
active SLE was observed (median 231.6 pg/ml and 276.1 pg/ml, respectively), (p >
0.05).

The serum level of IL-18 was also significantly higher in the whole SLE group
(median 602.2 pg/ml) than in controls (median 252.7 pg/ml) (p < 0.001).
However, there was no statistically significant difference between active SLE
(median 569.7 pg/ml) and inactive stage of the disease (median 624.7 pg/ml) (p
> 0.05).

These results are in agreement with other authors' observations [2, 4]. Wong et

al. [2], estimating IL-12 and IL-18 concentrations in the plasma of 36 SLE patients,

found higher levels of both cytokines in the patient group compared to the
controls. Higher concentrations of IL-12 in SLE patients sera were also observed
by Tokano et al. [19].

In contrast to our results Wong et al. found a significant positive correlation
between IL-18 concentration and SLE activity, estimated according to the SLEDAI
score, as well as between the IL-18/IL-4 concentration ratio and disease activity
[1, 2]. However, in their study the correlation between IL-12/IL-4 concentration
ratio and SLE activity was not statistically significant.
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The differences between the lack of correlation of IL-18 concentration and SLE
activity in our study and the presence of such a correlation in the Wong et al. [1]
study might be the result of the fact that Wong et al. measured the cytokine
concentration in plasma, but in our study it was measured in serum. However, it
seems that using different methods for evaluating SLE activity cannot
significantly influence the results as both scoring systems give comparable
results and a good correlation [20].

Our study showed a strong positive correlation between IL-12 and IL-18 serum

concentrations in SLE patients (r = 0.419; p < 0.001) but not in the control group

(r=0.018, p » 0.05) (Figure1).

Correlations between plasma concentrations of these cytokines in SLE patients

were also analysed by Wong et al. [1] although, contrary to our results, they
found no statistically significant correlation (r = 0168, r = 0.3). The correlations
between IL-18 and IL-12 concentrations could be explained by the results of
laboratory experiments. IL-12 induces IL-18 production and they both
synergistically activate NK cells and cytotoxic lymphocytes T [6, 21]. One may
speculate that higher concentration of IL-12 in SLE patients stimulates IL-18
release which results in increased serum concentration of both cytokines. As it
was shown by other studies, combination of IL-12 and IL-18 gives optimal
stimulation for IFN-gamma production by NK cells, whereas combined usage of
IL-15 and IL-12 stimulates IL-10 production more than IL-18 and IL-12 [6].

Our experiments showed a significant difference in IL-12 and IL-18
concentrations depending on the presence of specific clinical symptoms and
laboratory results. The level of IL-18 was higher in patients with antinuclear
antibodies (median 660.0 pg/ml) than in ANA-negative patients (median 326.5
pg/ml) (p < 0.03). Althought, the presence of anti-dsDNA antibodies was
connected with higher IL-12, IL-18, we did not find any statistically significant
correlation between the specific type of antibodies and the cytokines levels
analysed, but higher concentrations of IL-18 were observed in patients with
(median 746.0 pg/ml) than without (444.0 pg/ml) immunoglobulin deposits at
the dermal-epidermal junction (p < 0.04). Similarly, the level of IL-12 was also
higher (median 328.9 pg/ml) in the group of SLE patients with positive LBT, than
in patients with negative LBT (median 257.4 pg/ml) (p < 0.05).
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We also tried to compare the levels of IL-12 and IL-18 with the presence of skin
lesions, neurological symptoms, reticuloendothelial system and renal
involvement, arthritis, other laboratory abnormalities, and therapy administered.

It is worth pointing out that all of the differences between the above mentioned
parameters and cytokines levels examined were not statistically significant.

Our observations are in agreement with the experiments conducted on MRL/Ipr
mice, which is the animal model for spontaneous lupus-like autoimmune
disease. Under the influence of exogenous IL-18, the symptoms of vasculitis,
proteinuria, the presence of immunoglobulins in skin and the higher production
of anti-dsDNA antibodies and proinflammatory monokines developed in MRL/Ipr
mice [22]. Moreover, it was shown that in MRL/Ipr mice, NK cells and
lymphocytes T over-express IL-18 receptor (IL-18R) and are hypersensitive to IL-
18 [23]. It was also shown that under specific conditions, IL-12 up-regulates IL-18
receptor expression [24], and that using anti-IL-12 antibodies in mice may slow
down the progression of the disease [25]. Our clinical observations are in line
with the results of laboratory experiments, and indicate that IL-18 and IL-12 may
play arole in the pathogenesis of SLE. Despite the fact that IFN-gamma
concentrations in serum and its correlation with the monokines were not
estimated in the current study, high levels of IFN-gamma in SLE patients and
MRL/Ipr mice have been observed by other authors [16, 17]. Moreover, it was
proved that IFN-gamma is essential for the development of lupus-like disease
and lymphoaccumulation in MRL Ipr mice [28].

There was no difference in the monokines concentrations between treated and
untreated patients (data not shown). Other authors' observations of the effect
of SLE treatment on IL-12 and IL-18 concentrations are divergent. Wong et al.
found a statistically significant positive correlation between IL-18
concentrations and the dose of prednisone (r = 0.55, p < 0.01), but they did not
find any difference among SLE patients treated with azathioprine,
hydroxychloroquine or cyclosporine A [2]. The lack of any treatment effect on IL-
12 and IL-18 levels, suggests that their elevated concentrations are connected
with the disease itself and not with the effect of the treatment.

The serum concentrations of IL-15 were higher in SLE patients (median 2.9
pg/ml) thanin the control group (median 1.6 pg/ml) (p < 0.003). In two other
studies conducted on SLE patients, IL-15 serum levels were also higher thanin
the control group [4, 13]. Because IL-15 serum concentrations in our study were
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below the detection limit (2 pg/ml) in 20 (33%) SLE patients and in 13 (60%)
healthy persons we did not analyse the relationship between this cytokine and
clinical or laboratory symptoms.

CONCLUSION

In conclusion, The statistically significant, elevated levels of IL-12 and IL-18 in
patients examined indicate their possible role in the pathogenesis of SLE. As the
monokine levels do not correlate with the disease activity and do not depend on
the any treatment administered, it seems that they may not be considered as a
useful parameter in disease activity assessment.
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Correlations between IL-18 and IL-12 serum
concentrations in patients with SLE (A) and healthy
controls (B).

Tabke 1
Chidcal material and parameters analysed in SLE patients
Clinical/Tabom tory features Humber of patients %
Total a0 1000
Agp (yeans)
median (Tange) 41 (17-7a)
Sex (male/female) 4156 B3%91T
Active/Inactive disease 3128 533%/ 467
Fever 14 233
Arthritis 55 917
Skin lesions 30 500
Eeticuloe ndothelial s ystem involve ment 36 60.0
Fenal disorder (creatinine = 1.3 mg/dl, proteinuma) 57 050
MNewnological symptoms 37 617
Antinuclear antibodies (= 160) 50 833
LET 35 583
Anemia (Hb =< 12 g/dl) 30 500
Levkopenia (WEBEC <35 x 10%L) 19 317
Thrombocytopenia (platelets < 150 % 10%L) 13 217
C reactive protein (= 4.7 mg/L) 16 267
Faised ESE (= 25 mm/h) 24 400
Immnmos uppressive treatment (3teroids, cytotosde agents) 14 233

Tahle 2
Sermmn levels of IL-12 and IL-18 m patients with SLE and the control group (values in pgimI
Factor Al ELE Active SLE Inactive SLE Control group Efatistical
n=:60 n=32 n=28 n=20 comparisons
(@) () i) )
IL-12
E+8D 3728 +3363 38173012 2316 3767 1841+ 1005 @)-idy p=002
Median 2649 2761 231a 163.6 (b)-e) p=005
Eange (445-1501.2) 482-11442) 44.5-1501.2) (733-4213) (by-dy p=<002
c)-idy p=005
IL-18
2+3D T44 4 +6380 8582 #8183 6143 +206.1 2673 1278 a)-idy p=0001
Median 6022 569.7 624.7 2527 b)-e) p=005
Fange (79.5-31835) (79.5-3,283.5) (161.5-1,114.0 i93.0-653.0) b)-id) p-=0001
ic)-idy p=0001

https://lwww.jle.com/en/revues/ecn/doc/proinflammatory-interferon-gamma-inducing-monokines-interleukin-12-interleukin-18-interleukin-15-seru...

12/15



2026/10/21 10:51 JLE — European Cytokine Network — Proinflammatory interferon-gamma - inducing monokines (interleukin-12, interleukin-18...

Authors

Ewa Robak, Tadeusz Robak, Anna Wozniacka, Malgorzata Zak-Prelich,
Anna Sysa-Jedrzejowska, Henryk Stepien

Department of Hematology, Medical University of Lodz, 93-513 Lodz, Pabianicka

62, Poland.

In this issue

(O Methods to map protein interactions in mammalian
cells: different tools to address different questions

Sven Eyckerman, Jan Tavernier
two-hybrid, enzymatic complementation, FRET/BRET, MAPPIT, protein splicing.

(O Absence of endogenous interleukin-10 enhances the
evolution of acute lung injury

Salvatore Cuzzocrea, Emanuela Mazzon, Laura Dugo, Ivana Serraino, Rosanna
Di Paola, Tiziana Genovese, Angela De Sarro, Achille P. Caputi
carrageenan, inflammation, nitric oxide, peroxynitrite, superoxide dismutase, IL-10.

(O Dose-effect of interleukin-10 and its immunoregulatory
role in Crohn's disease

Alain Schmit, Monica Carol, Fabienne Robert, Patrick Bontems, Jean-Jacques
Houben, André Van Gossum, Michel Goldman, Frangoise Mascart
Crohn’s disease, interleukin-10, tumor necrosing factor-alpha.

(U Expression of genes for cytokines and cytokine-related
functions in leukocytes infected with Herpes simplex virus:
comparison between resistant and susceptible mouse
strains

Seren R. Paludan, Jesper Melchjorsen, Lene Malmgaard, Soren C. Mogensen
leukocytes, cytokines, cDNA arrays, Herpes simplex virus.

(O Mycophenolic acid and methotrexate inhibit lymphocyte

cytokine production via different mechanisms

https://lwww.jle.com/en/revues/ecn/doc/proinflammatory-interferon-gamma-inducing-monokines-interleukin-12-interleukin-18-interleukin-15-seru...

13/15


https://www.jle.com/en/revues/ecn/doc/methods-to-map-protein-interactions-in-mammalian-cells-different-tools-to-address-different-questions_11396/jle_article.dhtml
https://www.jle.com/en/revues/ecn/doc/methods-to-map-protein-interactions-in-mammalian-cells-different-tools-to-address-different-questions_11396/jle_article.dhtml
https://www.jle.com/en/recherche/recherche.phtml?q=+two-hybrid
https://www.jle.com/en/recherche/recherche.phtml?q=enzymatic+complementation
https://www.jle.com/en/recherche/recherche.phtml?q=FRET%2FBRET
https://www.jle.com/en/recherche/recherche.phtml?q=MAPPIT
https://www.jle.com/en/recherche/recherche.phtml?q=protein+splicing.
https://www.jle.com/en/revues/ecn/doc/absence-of-endogenous-interleukin-10-enhances-the-evolution-of-acute-lung-injury_11397/jle_article.dhtml
https://www.jle.com/en/revues/ecn/doc/absence-of-endogenous-interleukin-10-enhances-the-evolution-of-acute-lung-injury_11397/jle_article.dhtml
https://www.jle.com/en/recherche/recherche.phtml?q=+carrageenan
https://www.jle.com/en/recherche/recherche.phtml?q=inflammation
https://www.jle.com/en/recherche/recherche.phtml?q=nitric+oxide
https://www.jle.com/en/recherche/recherche.phtml?q=peroxynitrite
https://www.jle.com/en/recherche/recherche.phtml?q=superoxide+dismutase
https://www.jle.com/en/recherche/recherche.phtml?q=IL-10.
https://www.jle.com/en/revues/ecn/doc/dose-effect-of-interleukin-10-and-its-immunoregulatory-role-in-crohn-s-disease_11398/jle_article.dhtml
https://www.jle.com/en/revues/ecn/doc/dose-effect-of-interleukin-10-and-its-immunoregulatory-role-in-crohn-s-disease_11398/jle_article.dhtml
https://www.jle.com/en/recherche/recherche.phtml?q=+Crohn%27s+disease
https://www.jle.com/en/recherche/recherche.phtml?q=interleukin-10
https://www.jle.com/en/recherche/recherche.phtml?q=tumor+necrosing+factor-alpha.
https://www.jle.com/en/revues/ecn/doc/expression-of-genes-for-cytokines-and-cytokine-related-functions-in-leukocytes-infected-with-herpes-simplex-virus-comparison-between-resistant-and-susceptible-mouse-strains_11399/jle_article.dhtml
https://www.jle.com/en/revues/ecn/doc/expression-of-genes-for-cytokines-and-cytokine-related-functions-in-leukocytes-infected-with-herpes-simplex-virus-comparison-between-resistant-and-susceptible-mouse-strains_11399/jle_article.dhtml
https://www.jle.com/en/revues/ecn/doc/expression-of-genes-for-cytokines-and-cytokine-related-functions-in-leukocytes-infected-with-herpes-simplex-virus-comparison-between-resistant-and-susceptible-mouse-strains_11399/jle_article.dhtml
https://www.jle.com/en/revues/ecn/doc/expression-of-genes-for-cytokines-and-cytokine-related-functions-in-leukocytes-infected-with-herpes-simplex-virus-comparison-between-resistant-and-susceptible-mouse-strains_11399/jle_article.dhtml
https://www.jle.com/en/recherche/recherche.phtml?q=+leukocytes
https://www.jle.com/en/recherche/recherche.phtml?q=cytokines
https://www.jle.com/en/recherche/recherche.phtml?q=cDNA+arrays
https://www.jle.com/en/recherche/recherche.phtml?q=Herpes+simplex+virus.
https://www.jle.com/en/revues/ecn/doc/mycophenolic-acid-and-methotrexate-inhibit-lymphocyte-cytokine-production-via-different-mechanisms_11400/jle_article.dhtml
https://www.jle.com/en/revues/ecn/doc/mycophenolic-acid-and-methotrexate-inhibit-lymphocyte-cytokine-production-via-different-mechanisms_11400/jle_article.dhtml

2026/10/21 10:51 JLE — European Cytokine Network — Proinflammatory interferon-gamma - inducing monokines (interleukin-12, interleukin-18...

Sacha de Lathouder, Andreas H. Gerards, Els R. de Groot, Marijke Valkhof,
Lucien A. Aarden

lymphocytes, apoptosis, whole blood, activation markers, drug effects,
immunosuppression.

(O Cytokine pattern in cystic fibrosis patients during
antibiotic therapy and gene therapy using adenoviral vector

Philippe Reix, Gabriel Bellon, Jacques Bienvenu, Andrea Pavirani, Hélene
Levrey-Hadden
cytokine, cystic fibrosis, adenoviral vector, antibiotic.

(O Induction of interleukin-2 receptor alpha (IL-2Ralpha)
expression by interleukin-2: important role of the
interleukin-2 receptorv beta chain region between the two
Stat5 docking sites

Veronique Imbert, Roger Rezzonico, Patrick Reichenbach, Markus Nabholz
Stat5, IL-2 receptor, Tlymphocytes, CD25.

(O Bronchopulmonary hyperreactivity and lung eosinophil
sequestration but not their migration to the alveolar
compartment are independent of interleukin-5 in allergic
mice

Barbara Proust, Claude Ruffie, Jean Lefort, B. Boris Vargaftig
bronchopulmonary hyperreactivity, eosinophilia, IL-5, TRFK-5.

(O Complex network of cytokines activating murine
microglial cell activity against Acanthamoeba castellani

Nunzia Benedetto, Claude Auriault
A. castellani, cytokine, MGC.

(O The mechanism by which interleukin-1 beta reduces net
fluid absorption from the rat colon

Sawsan Ibrahim Kreydiyyeh, Rana Al-Sadi
Interleukin-1beta, Na+K+ ATPase, NaKCI2, Cl- secretion, Na+ absorption, colon.

(O Proinflammatory interferon-gamma - inducing
monokines (interleukin-12, interleukin-18, interleukin-15) -
serum profile in patients with systemic lupus
erythematosus

https://lwww.jle.com/en/revues/ecn/doc/proinflammatory-interferon-gamma-inducing-monokines-interleukin-12-interleukin-18-interleukin-15-seru...

14/15


https://www.jle.com/en/recherche/recherche.phtml?q=+lymphocytes
https://www.jle.com/en/recherche/recherche.phtml?q=apoptosis
https://www.jle.com/en/recherche/recherche.phtml?q=whole+blood
https://www.jle.com/en/recherche/recherche.phtml?q=activation+markers
https://www.jle.com/en/recherche/recherche.phtml?q=drug+effects
https://www.jle.com/en/recherche/recherche.phtml?q=immunosuppression.
https://www.jle.com/en/revues/ecn/doc/cytokine-pattern-in-cystic-fibrosis-patients-during-antibiotic-therapy-and-gene-therapy-using-adenoviral-vector_11401/jle_article.dhtml
https://www.jle.com/en/revues/ecn/doc/cytokine-pattern-in-cystic-fibrosis-patients-during-antibiotic-therapy-and-gene-therapy-using-adenoviral-vector_11401/jle_article.dhtml
https://www.jle.com/en/recherche/recherche.phtml?q=+cytokine
https://www.jle.com/en/recherche/recherche.phtml?q=cystic+fibrosis
https://www.jle.com/en/recherche/recherche.phtml?q=adenoviral+vector
https://www.jle.com/en/recherche/recherche.phtml?q=antibiotic.
https://www.jle.com/en/revues/ecn/doc/induction-of-interleukin-2-receptor-alpha-il-2ralpha-expression-by-interleukin-2-important-role-of-the-interleukin-2-receptorv-beta-chain-region-between-the-two-stat5-docking-sites_11391/jle_article.dhtml
https://www.jle.com/en/revues/ecn/doc/induction-of-interleukin-2-receptor-alpha-il-2ralpha-expression-by-interleukin-2-important-role-of-the-interleukin-2-receptorv-beta-chain-region-between-the-two-stat5-docking-sites_11391/jle_article.dhtml
https://www.jle.com/en/revues/ecn/doc/induction-of-interleukin-2-receptor-alpha-il-2ralpha-expression-by-interleukin-2-important-role-of-the-interleukin-2-receptorv-beta-chain-region-between-the-two-stat5-docking-sites_11391/jle_article.dhtml
https://www.jle.com/en/revues/ecn/doc/induction-of-interleukin-2-receptor-alpha-il-2ralpha-expression-by-interleukin-2-important-role-of-the-interleukin-2-receptorv-beta-chain-region-between-the-two-stat5-docking-sites_11391/jle_article.dhtml
https://www.jle.com/en/recherche/recherche.phtml?q=+Stat5
https://www.jle.com/en/recherche/recherche.phtml?q=IL-2+receptor
https://www.jle.com/en/recherche/recherche.phtml?q=T+lymphocytes
https://www.jle.com/en/recherche/recherche.phtml?q=CD25.
https://www.jle.com/en/revues/ecn/doc/bronchopulmonary-hyperreactivity-and-lung-eosinophil-sequestration-but-not-their-migration-to-the-alveolar-compartment-are-independent-of-interleukin-5-in-allergic-mice_11392/jle_article.dhtml
https://www.jle.com/en/revues/ecn/doc/bronchopulmonary-hyperreactivity-and-lung-eosinophil-sequestration-but-not-their-migration-to-the-alveolar-compartment-are-independent-of-interleukin-5-in-allergic-mice_11392/jle_article.dhtml
https://www.jle.com/en/revues/ecn/doc/bronchopulmonary-hyperreactivity-and-lung-eosinophil-sequestration-but-not-their-migration-to-the-alveolar-compartment-are-independent-of-interleukin-5-in-allergic-mice_11392/jle_article.dhtml
https://www.jle.com/en/revues/ecn/doc/bronchopulmonary-hyperreactivity-and-lung-eosinophil-sequestration-but-not-their-migration-to-the-alveolar-compartment-are-independent-of-interleukin-5-in-allergic-mice_11392/jle_article.dhtml
https://www.jle.com/en/recherche/recherche.phtml?q=+bronchopulmonary+hyperreactivity
https://www.jle.com/en/recherche/recherche.phtml?q=eosinophilia
https://www.jle.com/en/recherche/recherche.phtml?q=IL-5
https://www.jle.com/en/recherche/recherche.phtml?q=TRFK-5.
https://www.jle.com/en/revues/ecn/doc/complex-network-of-cytokines-activating-murine-microglial-cell-activity-against-acanthamoeba-castellani_11393/jle_article.dhtml
https://www.jle.com/en/revues/ecn/doc/complex-network-of-cytokines-activating-murine-microglial-cell-activity-against-acanthamoeba-castellani_11393/jle_article.dhtml
https://www.jle.com/en/recherche/recherche.phtml?q=+A.+castellani
https://www.jle.com/en/recherche/recherche.phtml?q=cytokine
https://www.jle.com/en/recherche/recherche.phtml?q=MGC.
https://www.jle.com/en/revues/ecn/doc/the-mechanism-by-which-interleukin-1-beta-reduces-net-fluid-absorption-from-the-rat-colon_11394/jle_article.dhtml
https://www.jle.com/en/revues/ecn/doc/the-mechanism-by-which-interleukin-1-beta-reduces-net-fluid-absorption-from-the-rat-colon_11394/jle_article.dhtml
https://www.jle.com/en/recherche/recherche.phtml?q=+Interleukin-1+beta
https://www.jle.com/en/recherche/recherche.phtml?q=Na%2BK%2B+ATPase
https://www.jle.com/en/recherche/recherche.phtml?q=NaKCl2
https://www.jle.com/en/recherche/recherche.phtml?q=Cl-+secretion
https://www.jle.com/en/recherche/recherche.phtml?q=Na%2B+absorption
https://www.jle.com/en/recherche/recherche.phtml?q=colon.
https://www.jle.com/en/revues/ecn/doc/proinflammatory-interferon-gamma-inducing-monokines-interleukin-12-interleukin-18-interleukin-15-serum-profile-in-patients-with-systemic-lupus-erythematosus_11395/jle_article.dhtml
https://www.jle.com/en/revues/ecn/doc/proinflammatory-interferon-gamma-inducing-monokines-interleukin-12-interleukin-18-interleukin-15-serum-profile-in-patients-with-systemic-lupus-erythematosus_11395/jle_article.dhtml
https://www.jle.com/en/revues/ecn/doc/proinflammatory-interferon-gamma-inducing-monokines-interleukin-12-interleukin-18-interleukin-15-serum-profile-in-patients-with-systemic-lupus-erythematosus_11395/jle_article.dhtml
https://www.jle.com/en/revues/ecn/doc/proinflammatory-interferon-gamma-inducing-monokines-interleukin-12-interleukin-18-interleukin-15-serum-profile-in-patients-with-systemic-lupus-erythematosus_11395/jle_article.dhtml

2026/10/21 10:51 JLE — European Cytokine Network — Proinflammatory interferon-gamma - inducing monokines (interleukin-12, interleukin-18...

Ewa Robak, Tadeusz Robak, Anna Wozniacka, Malgorzata Zak-Prelich, Anna

Sysa-Jedrzejowska, Henryk Stepien
SLE, Interferon gamma, IL-12, IL-15, IL-18, disease activity.

Les éditions JLE

30 rue Berthollet, Bat. A,
94110 Arcueill, France

+33(0)146 7306 60
contact@jle.com
Publishing Policy

YRYER
NN AN

& Become a partner

f X

John Libbey Furotext  Arnette  doin  Pradel
‘ Eavoz,sger hevvaes TEC & DOC Médecine

https://lwww.jle.com/en/revues/ecn/doc/proinflammatory-interferon-gamma-inducing-monokines-interleukin-12-interleukin-18-interleukin-15-seru... 15/15


https://www.jle.com/en/recherche/recherche.phtml?q=+SLE
https://www.jle.com/en/recherche/recherche.phtml?q=Interferon+gamma
https://www.jle.com/en/recherche/recherche.phtml?q=IL-12
https://www.jle.com/en/recherche/recherche.phtml?q=IL-15
https://www.jle.com/en/recherche/recherche.phtml?q=IL-18
https://www.jle.com/en/recherche/recherche.phtml?q=disease+activity.
tel:+33146730660
mailto:contact@jle.com
https://www.jle.com/en/doc/page_editoriale/jle_contenu.dhtml
https://www.librairiejle.com/fr/index.phtml
https://www.jle.com/en/doc/page_publier/jle_contenu.dhtml
https://www.jle.com/en/doc/page_partenaire/jle_contenu.dhtml
https://www.facebook.com/Jhn-Libbey-Eurotext-217062194983560/
https://twitter.com/john_libbey

