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Endotoxin regulates the maturation
of sterol regulatory element binding
protein-1 through the induction
of cytokines

Endotoxin (LPS), by raising the levels of cytokines, markedly influences lipid

metabolism. To clarify the molecular mechanism of this effect, we examined the

action of endotoxin in vitro and in vivo on the regulation of sterol regulatory

element binding protein-1 (SREBP-1). In HepG2 cells stimulated with LPS, a dose-

dependent increase in the level of the mature form of SREBP-1 was observed. For
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in vivo studies, endotoxin was administered intraperitoneally to CD1 mice fed

with a standard or a cholesterol-enriched diet to increase the basal levels of

circulating and liver cholesterol. Endotoxin raised cholesterol levels and

stimulated the maturation of hepatic SREBP-1 in both normal and cholesterol-

fed mice, indicating that the lipogenic effect of LPS was independent of

endogenous sterol levels. To assess whether the lipogenic effect of endotoxin

was linked to cytokine production, we administered LPS to C57Bl/6J endotoxin-

sensitive and to C3H/HeJ endotoxin-resistant mice, which do not produce tumor

necrosis factor in response to LPS. Significant induction of cholesterol levels

and SREBP-1 activation was observed only in C57Bl/6J mice, indicating that

cytokine production is crucial for the regulation of SREBP-1, and that the

transcriptional activation of cholesterol biosynthesis may be part of the acute-

phase response.

INTRODUCTION

Infection and inflammatory conditions are usually accompanied by multiple

metabolic disturbances, including hypertriglyceridemia and increased

lipogenesis [1-3]. Rates of de novo hepatic lipid synthesis are raised because of

an increase in hepatic fatty acids, cholesterol synthesis and 3-hydroxy-3-

methylglutaryl-coenzyme A (HMG-CoA) reductase activity [4, 5]. The

alterations of lipid homeostasis during inflammation have been ascribed to

cytokines such as tumor necrosis factor (TNF)-alpha and interleukin (IL)-1beta,

and their effects. The cytokines significantly raise triglyceride and cholesterol

serum levels and hepatic cholesterol synthesis [4, 5, 7]. Moreover, because anti-

TNF antibodies block the effect of LPS on lipid metabolism, it was suggested

that TNF might be the mediator of the endotoxin's metabolic action [4].

The molecular mechanism by which cytokines affect lipid metabolism is not

completely known and no data are available on how they affect the control of

genes expressing the enzymes involved in cholesterol and fatty acid

biosynthesis. The transcription factors, sterol regulatory element binding

protein (SREBP)-1 and SREBP-2 are particularly important because they promote

the activation of genes encoding for key enzymes of cholesterol biosynthesis,

such as HMG-CoA synthetase, HMG-CoA reductase, farnesyl diphosphate

synthethase and squalene synthethase [9-11]. SREBP-1 and SREBP-2 are
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anchored to the endoplasmic reticulum membrane and their activity is regulated

by sterol levels [12-15]. When cells are deprived of sterols, two-step proteolytic

cleavage releases a 68-kDa transcriptionally active fragment which migrates

into the nucleus. When sterols accumulate in cells, this cleavage is prevented,

so the transcription of target genes declines [12-15].

In vitro, SREBP-1 can be activated by TNF-alpha and IL-6 in cells of hepatic origin,

whereas interferon-gamma reduced SREBP-1 expression in 3T3-L1 adipocytes,

suggesting that, besides sterols, this transcription factor can also be regulated

by pro-inflammatory cytokines through an original, sterol-independent,

proteolytic pathway [16-18].

The aim of this study was to clarify whether endotoxin activates SREBP-1

maturation, in vitro and in vivo, and whether this effect is involved in the

alteration of cholesterol homeostasis observed during inflammation. For the in

vitro studies we exposed HepG2 cells to LPS. In vivo, we applied the LPS acute

model of inflammation to CD1 mice fed a standard or a cholesterol-rich diet, to

increase basal hepatic cholesterol levels. Then, to better elucidate the

cytokines' role in SREBP-1 activation, we gave LPS to C57Bl/6J and C3H/HeN

mice, sensitive to the action of the endotoxin, and C3H/HeJ mice, which are

resistant because their macrophages do not respond by producing TNF-alpha

[19].

MATERIALS AND METHODS

Materials

Bacterial lipopolysaccharide (LPS, from Escherichia coli 055:B5) was obtained

from Difco (Detroit, MI, USA). Actinomycin D, leupeptin, aprotinin,

phenylmethylsulfonyl fluoride, N-acetyl-leucine-leucine-norleucinal and

horseradish peroxidase-labeled donkey anti-rabbit IgG antibody were from

Sigma (St. Louis, MO, USA). Human SREBP-1 polyclonal antibody and rabbit beta-

actin polyclonal antibody were from Santa Cruz Biotechnology (Santa Monica,

CA, USA).

Cells

2026/10/21 13:50 JLE — European Cytokine Network — Endotoxin regulates the maturation of sterol regulatory element binding protein-1 throu…

https://www.jle.com/en/revues/ecn/doc/endotoxin-regulates-the-maturation-of-sterol-regulatory-element-binding-protein-1-through-the-induction-o… 3/20



Human HepG2 cells were obtained from Istituto Zooprofilattico Sperimentale

(Brescia, Italy) and were cultured as a monolayer in DMEM medium (Labtek,

Eurobio, France) supplemented with 10% (vol/vol) fetal bovine serum (FBS,

Labtek) and 20 U/ml penicillin/streptomycin (Labtek), in a humidified 5% CO

atmosphere. At about 80% confluence, cells were transferred to flat-bottomed,

six-well plates (Falcon, Cockeysville, MD, USA) (1 x 10 /ml/well) and pre-

incubated for 24 hours in complete fresh DMEM supplemented with 10% FBS.

Cells were then exposed to LPS (2-10 mug/10  cells/ml) for different times (45-

210 min) at 37° C. At the end of incubation, supernatants were harvested, cells

were washed twice with saline, detached with trypsin and kept at - 80° C until

use.

Animals

Male CD1, C57Bl/6J, C3H/HeN and C3H/HEJ mice, 18-20 g body weight (Charles

River Italy, Calco, Como, Italy) were used. Animals were housed at a constant

temperature (22 ± 2° C) and relative humidity (60 ± 5%). CD1 mice were fed ad

libitum for 17 days a standard diet or a diet supplemented with 0.6% cholesterol

(Mucedola, Milano, Italy) [20]. Inflammation was induced by intraperitoneal

injection of 2.5 mug/mouse of LPS. Controls received saline alone. At different

times after treatment (from 30 min up to 36 hours) animals were anesthetized

and the blood was collected from the retroorbital plexus. They were then killed

by cervical dislocation and the liver was excised and immediately frozen at - 80°

C.

Procedures involving animals and their care were conducted in conformity with

national and international laws and policies (EEC Council Directive 86609, OJ

L358, 1, 12 December 1987; Italian Legislative Decree 116/92, Gazzetta Ufficiale

della Repubblica Italiana n. 10, 18 February 1992; Guide for the Care and Use of

Laboratory Animals,US National Research Council, 1996).

TNF-alpha

Serum TNF-alpha levels were measured according to Aggarwal et al. [21] by a

standard cytotoxicity assay using L929 cells (Istituto Zooprofilattico

Sperimentale, Brescia, Italy) in the presence of 1.0 mug/ml of actinomycin D.

Cholesterol

2
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Lipids were extracted from liver homogenates according to Folch et al. [22].

Serum and liver cholesterol were assayed using an enzymatic assay kit

(Boehringer Mannheim, Germany). Protein concentration was determined on

cellular and liver homogenates using the Bio-rad protein assay (Bio-rad,

Germany). Serum cholesterol was expressed as mg/dl. To avoid errors due to

changes in liver weight, the hepatic cholesterol content was expressed as

mug/mg protein.

Immunoblot analysis

Nuclear and membrane extracts were prepared from cellular and liver

homogenates according to Sheng et al. [23]. Samples (25-50 mug proteins) of

membrane and nuclear extract fractions were analysed by 8% SDS-PAGE,

transferred to a nitrocellulose filter and incubated with a rabbit SREBP-1

polyclonal antibody or a rabbit beta-actin polyclonal antibody. The membrane-

bound antibodies were visualized with the Enhanced Chemiluminescence

Western Blotting Detection System Kit (ECL, Amersham Pharmacia Biotech, UK),

using a horseradish peroxidase-labeled donkey anti-rabbit IgG antibody. Filters

were exposed to Kodak film from 15 sec to 2 min. Quantitative data were

obtained by scanning blots using a computerized image analyzer, and the

precursor (125-kDa) and mature (68-kDa) levels were expressed as optical

density. In our experimental conditions, the intensity of the signals from ECL was

proportional to the amount of protein on the gel membrane (data not shown).

Statistical analysis

Data are expressed as the mean ± standard deviation. Statistical significance

was determined by analysis of variance and Student's t test.

RESULTS AND DISCUSSION

Altered cholesterol homeostasis, associated with infection or inflammation, is

believed to be part of the acute phase response [1-3]. Cytokines released during

the inflammatory process activate hepatic cholesterol synthesis by raising the

level of mRNA and the activity of key enzymes such as HMG-CoA reductase and

synthethase [4-8]. Transcription of the enzymes required for cholesterol

biosynthesis and transport is regulated by two transcription factors, SREBP-1
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and SREBP-2 [10], whose activation is controlled by endogenous sterol levels

[13-15].

This study aimed to elucidate the effect of endotoxin on the transcriptional

control of cholesterol biosynthesis. We exposed HepG2 cells to LPS for different

times and examined the levels of the mature and precursor form of SREBP-1. As

shown in Figure 1, starting from 45 min of exposure, both endotoxin doses

stimulated SREBP-1 maturation, with an increase of the 68-kDa mature form

accompanied by the disappearance of the 125-kDa precursor form. The effect

was maximal 90 min after LPS and declined by 210 min.

To determine the in vivo effect of endotoxin on the transcriptional control of

cholesterol, we applied the LPS acute model of inflammation to normal CD1 mice

and to mice whose endogenous cholesterol levels had been raised by a

cholesterol-enriched diet [20]. As shown in Figure 2A, there was a significant (p

¾ 0.01, Student's t test) increase in the levels of serum (128.4 ± 15 mg/dl versus

142.7 ± 10 mg/dl, mean ± standard deviation of 8 separate animals) and hepatic

(99.6 ± 10 mug/mg protein versus 183.7 ± 27 mug/mg protein, mean ± standard

deviation of 8 separate animals) cholesterol in mice fed with cholesterol-

enriched diet. LPS caused significant increases in serum (1.6-fold) and hepatic

(1.4-fold) cholesterol levels after 24 and 16 hours, respectively (Figure 2A).

Similar effects were observed in mice fed with the cholesterol-enriched diet and

treated with LPS, with an 1.6-fold increase in serum and a 1.5-fold increase in

hepatic cholesterol at 24 and 16 hours (Figure 2A), indicating that the lipogenic

effect of endotoxin was independent of the endogenous cholesterol.

We then examined the mature and precursor form of SREBP-1 in hepatic tissues

from normal and cholesterol-enriched CD1 mice before and after LPS. Figure 2B

reports the representative immunoblot analysis of the 125-kDa precursor and

the 68-kDa mature form of SREBP-1, and of beta -actin used as a loading control.

Quantitative data were obtained by densitometric analysis of immunoblots from

liver homogenates of at least five animals. As shown in Figure 2B and C,

endotoxin stimulated hepatic SREBP-1 maturation in CD1 mice at 6 hours and 16

hours, with an increase of the 68-kDa mature form and a disappearance of the

125-kDa precursor. This effect paralleled the changes in liver cholesterol

content, suggesting that the activation of this transcription factor rapidly

results in the synthesis of new cholesterol. The increase in cholesterol levels

caused, via a negative feedback mechanism, a decrease in SREBP-1 maturation.

2026/10/21 13:50 JLE — European Cytokine Network — Endotoxin regulates the maturation of sterol regulatory element binding protein-1 throu…

https://www.jle.com/en/revues/ecn/doc/endotoxin-regulates-the-maturation-of-sterol-regulatory-element-binding-protein-1-through-the-induction-o… 6/20



In fact, 24 hours after endotoxin administration, the level of the 125-kDa

precursor form was similar to that in untreated mice, wheares there was still

induction of the 68-kDa form. Nevertheless, the hepatic cholesterol content

decreased suggesting that, at this time point, not all the mature form was

transcriptionally active.

In CD1 mice fed the cholesterol-enriched diet, the high cholesterol levels caused

a reduction of its de novo synthesis by a negative feedback loop [9, 10, 20]

mediated by repression of the basal amounts of SREBP-1 precursor (Figure 2B).

As in CD1 mice, in mice fed with the cholesterol-enriched diet, LPS also caused a

time-dependent increase in the hepatic maturation of SREBP-1 (Figure 2B and

C). A decrease in the precursor form and an increase in the mature form were

observed in their liver homogenates 6 hours after LPS (Figure 2B). This caused a

drop in the precursor-to-mature form ratio, from 7.11 in untreated, to 0.31 (Figure

2C). The precursor form disappeared 16 hours after the endotoxin but it had

reappeared by 24 hours, and induction of the 68-kDa mature form was still

evident (Figure 2B). These data indicate that high hepatic cholesterol levels did

not antagonize the ability of LPS to increase cholesterol or to activate SREBP-1.

Several lines of evidence suggest that the genetic background may regulate the

inflammatory response to endotoxin [6, 7]. To evaluate if genetic differences

modulate the lipogenic effect of LPS too, we considered two inbred strains of

mice (C57Bl/6J and C3H) which exhibit a more homogeneous genetic identity in

respect to the outbred CD1 mice. These strains of mice exhibited a different

ability to produce cytokines in response to LPS [6, 7]. To investigate whether the

effect of endotoxin on cholesterol biosynthesis and SREBP-1 maturation was

linked to cytokine production, we tested LPS-sensitive C57Bl/6J and C3H/HeN

mice and LPS-resistant C3H/HeJ mice [19]. These latter are unresponsive to the

endotoxin because their macrophages are unable to produce pro-inflammatory

cytokines [19]. LPS, 2.5 mug/mouse, were injected intraperitoneally and serum

TNF-alpha levels were determined after 30 min. As expected, serum TNF-alpha

significantly increased in C57Bl/6J mice (from < 50 pg/ml basal to 210.8 ± 20

pg/ml after LPS; p ¾ 0.01, Student's t test, n = 6) and C3H/HeN mice (from < 50

pg/ml basal to 260.5 ± 15 pg/ml after LPS; p ¾ 0.01, Student's t test, n = 6), but

not in the C3H/HeJ strain (< 50 pg/ml in basal and LPS-treated mice, n = 6),

confirming its unresponsiveness [19].
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To assess whether the C3H/HeJ strain was insensitive to LPS-induced

lipogenesis as well, we compared the circulating and hepatic cholesterol levels

in C3H/HeJ, C3H/HeN and C57Bl/6J mice given LPS. Although serum and liver

cholesterol levels were very different among the strains considered, similarly to

what was observed in CD1 mice, endotoxin, after 16 hours, significantly

increased serum cholesterol in C57Bl/6J (1.6-fold, Figure 3A) and C3H/HeN (2-

fold, from 98.7 ± 3.1 mg/dl of untreated to 185.4 ± 5.3 mg/dl of LPS-treated mice),

whereas no variations were observed in C3H/HeJ mice (Figure 3A). These data

indicate that the lipogenic effect of LPS is not related to genetic components

but only to cytokines levels.

We therefore focused our attention on C57Bl/6J and C3H/HeJ mice because the

lipogenic effect of cytokines was well characterized in these strains [5, 6, 19].

Figure 3A also shows that C3H/HeJ mice had significantly higher basal serum

(86.5 ± 3.1 mg/dl, n = 8) and liver (64.0 ± 2.1 mug/mg protein, n = 8) cholesterol

levels (p ¾ 0.01, Student's t test) than C57Bl/6J mice (51.1 ± 2.3 mg/dl and 40.5 ±

6.0 mug/mg protein, n = 8).

We then measured hepatic levels of the precursor and mature forms of SREBP-1.

Unlike in C57Bl/6J mice, in the endotoxin-resistant strain, LPS did not modify the

levels of either form of the transcription factor (Figure 3B). Of particular interest

is the time-dependent induction of the mature form of SREBP-1 in C57Bl/6J mice

after LPS. A maximal increase of the mature form was observed 16 h after the

challenge (Figure 3B), accompained by a decrease of the precursor form level.

This effect was paralleled by a decrease in the precursor-to-mature form ratio

from 1.58 to 0.22 (Figure 3C). Twenty-four hours after LPS, the levels of both the

mature and the precursor form were still higher than in untreated mice, whereas

36 hours after LPS, only the induction of the precursor form was detectable

(Figure 3B).

Our findings indicate that, both in vitro and in vivo, LPS activates the maturation

of SREBP-1, suggesting that this effect is at the basis of cytokine-induced

lipogenesis. We found that high endogenous sterol levels, induced by a

cholesterol-rich diet in mice, did not antagonize the ability of LPS to cause

lipogenesis, reinforcing the idea that in vivo too, there is an original SREBP-1

regulatory mechanism encompassing endogenous cholesterol levels [16-18].
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It is not clear why the host responds to infection or inflammation with increased

cholesterol synthesis. This may be subordinate to cellular plasma membrane

demands for cholesterol supplementation to preserve its integrity [24], or may

reflect the increased need for molecules involved in the inflammatory reaction.

For example, isoprenoids are important non-sterol intermediates in the

cholesterol biosynthesis pathway which are also involved in the production of

chemokines and cytokines [25-27].

Cholesterol is an important component of lipoproteins. It is known that the

increase of serum and liver cholesterol induced by LPS is primarily due to an

elevation of low density lipoprotein (LDL) cholesterol, whereas the high density

lipoprotein (HDL) fraction declines [6, 7]. It is possible that the increased

hepatic cholesterol synthesis induced by LPS allows for a higher production of

lipoproteins, particularly HDL, which may be benefical for the body's host

defence.

CONCLUSION

In conclusion, our data further suggest that activation of cholesterol

biosynthesis is part of the acute-phase response and is rapid and insensitive to

endogenous levels of sterols. This mechanism may therefore be vital for the

host defenses.
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Figure 1

Effect of endotoxin on SREBP-1 activation in HepG2

Figures
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cells. Western blot analysis of membrane and nuclear

extracts of HepG2 cells stimulated with endotoxin (LPS).

Cells were pre-incubated for 24 hours in complete fresh

medium supplemented with 10% FBS and then exposed to

LPS (2 and 10 mug/10  cells/ml) for up to 210 minutes. The

membrane and nuclear extracts (25 mug protein per lane)

were analysed by SDS-PAGE and transferred

electrophoretically to a nitrocellulose filter. Immunoblot

analysis was carried out with rabbit SREBP-1 polyclonal

antibody and the bound antibodies were visualized as

described in Methods. Arrows indicate the 125-kDa

precursor and the 68-kDa mature form of SREBP-1. One

representative filter of three independent experiments is

shown.

Figure 2

Effect of endotoxin on cholesterol levels and hepatic

SREBP-1 activation in CD1 mice. LPS, 2.5 mug/mouse,

was injected intraperitoneally to CD1 mice fed a standard

6
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(CD1) or a cholesterol-enriched (Chol CD1) diet. Before

(time 0) and 6, 16 and 24 hours after LPS, animals were

killed and the blood and liver were collected. A: serum and

hepatic cholesterol levels. Serum and hepatic cholesterol

were measured as described in Methods. Each value is

the mean ± standard deviation of at least five

determinations on different animals. * p ¾ 0.01 according

to Student's t test versus time 0. B: immunoblots of anti-

SREBP-1 antibody. Liver homogenates were used to

prepare the membrane and nuclear extract as described

in Methods. Aliquots of the membrane and nuclear

extracts, containing the same amount of proteins (50

mug protein per lane), were analyzed by SDS-PAGE,

transferred electrophoretically to a nitrocellulose filter

and immunoblot analysis was carried out using a rabbit

SREBP-1 polyclonal antibody. A rabbit beta-actin

polyclonal antibody was used to verify that the same

amount of protein was loaded in each lane. Western blot

analysis, representative of two of five livers, is shown. The

arrows indicate the 125-kDa precursor and the 68-kDa

mature form of SREBP-1 and the 43-kDa band of beta-

actin. One representative filter of three independent

experiments is shown. C: quantitative data of hepatic

SREBP-1. Immunoreactivity of the Western blots from

livers of CD1 mice given LPS was quantified by scanning

densitometry, as reported in Methods. The time of

exposure to LPS is plotted against the precursor and

mature levels of SREBP-1, expressed as optical density.

Each bar represents the mean ± standard deviation

(three experiments) of the optical density of

immunoreactivity of SREBP-1 antibody. The numbers

above the bars indicate the precursor-to-mature form

ratio.
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Figure 3

Effect of endotoxin on cholesterol levels and hepatic

SREBP-1 activation in C57Bl/6J and C3H/HeJ mice. LPS,

2.5 mug/mouse, were injected intraperitoneally to

C57Bl/6J endotoxin-sensitive and C3H/HEJ endotoxin-

resistant mice. Before (time 0) and 16, 24 and 36 hours

after LPS, animals were killed and the blood and liver were

collected. A: serum and hepatic cholesterol levels. Serum

and hepatic cholesterol were measured as described in

Methods. Each value is the mean ± standard deviation of

at least five determinations on different animals. *p ¾

0.01 according to Student's t test versus time 0. B:

immunoblots of anti-SREBP-1 antibody. Liver

homogenates were used to prepare the membrane and

nuclear extract as described in Methods. Aliquots of the

membrane and nuclear extracts containing the same

amount of proteins (50 mug protein per lane) were

analysed by SDS-PAGE and transferred

electrophoretically to a nitrocellulose filter. Immunoblot

analysis was carried out with rabbit SREBP-1 polyclonal

2026/10/21 13:50 JLE — European Cytokine Network — Endotoxin regulates the maturation of sterol regulatory element binding protein-1 throu…

https://www.jle.com/en/revues/ecn/doc/endotoxin-regulates-the-maturation-of-sterol-regulatory-element-binding-protein-1-through-the-induction-… 15/20



antibody. We used a rabbit beta-actin polyclonal antibody

to verify that the same amount of protein was loaded in

each lane. One representative Western blot analysis of

three independent experiments is shown. Arrows indicate

the 125-kDa precursor and the 68-kDa mature form of

SREBP-1 and the 43-kDa band of beta-actin. C:

quantitative data of hepatic SREBP-1. Immunoreactivity of

the Western blots from at least five livers of C57Bl/6J and

C3H/HeJ mice given LPS was quantified by scanning

densitometry, as reported in Methods. The time of

exposure to LPS is plotted against the precursor and

mature levels of SREBP-1, expressed as optical density.

The numbers above the bars indicate the precursor-to-

mature form ratio. Each bar represents the mean of at

least three determinations calculated from on three

experiments.

Authors

Luisa Diomede, Diego Albani, Marco Bianchi, Mario Salmona

Department of Biochemistry and Molecular Pharmacology, Istituto di Ricerche
Farmacologiche "Mario Negri", Via Eritrea 62, 20157 Milano, Italy.

In this issue

Monocyte chemotactic protein-3
Patricia Menten, Anja Wuyts, Jo Van Damme
MCP-3, induction, diseases, structure, receptors.

Adenoviral supply of active transforming growth factor-
beta1 (TGF-beta1) did not prevent lethality in transforming
growth factor-beta1-knockout embryos

Hedia Chagraoui, Stéphane Giraudier, William Vainchenker, Françoise Wendling
TGF-beta1, cytokine, knockout mice, gene therapy, adenovirus.

2026/10/21 13:50 JLE — European Cytokine Network — Endotoxin regulates the maturation of sterol regulatory element binding protein-1 throu…

https://www.jle.com/en/revues/ecn/doc/endotoxin-regulates-the-maturation-of-sterol-regulatory-element-binding-protein-1-through-the-induction-… 16/20

https://www.jle.com/en/revues/ecn/doc/monocyte-chemotactic-protein-3_11511/jle_article.dhtml
https://www.jle.com/en/recherche/recherche.phtml?q=+MCP-3
https://www.jle.com/en/recherche/recherche.phtml?q=induction
https://www.jle.com/en/recherche/recherche.phtml?q=diseases
https://www.jle.com/en/recherche/recherche.phtml?q=structure
https://www.jle.com/en/recherche/recherche.phtml?q=receptors.
https://www.jle.com/en/revues/ecn/doc/adenoviral-supply-of-active-transforming-growth-factor-beta1-tgf-beta1-did-not-prevent-lethality-in-transforming-growth-factor-beta1-knockout-embryos_11508/jle_article.dhtml
https://www.jle.com/en/revues/ecn/doc/adenoviral-supply-of-active-transforming-growth-factor-beta1-tgf-beta1-did-not-prevent-lethality-in-transforming-growth-factor-beta1-knockout-embryos_11508/jle_article.dhtml
https://www.jle.com/en/revues/ecn/doc/adenoviral-supply-of-active-transforming-growth-factor-beta1-tgf-beta1-did-not-prevent-lethality-in-transforming-growth-factor-beta1-knockout-embryos_11508/jle_article.dhtml
https://www.jle.com/en/recherche/recherche.phtml?q=+TGF-beta1
https://www.jle.com/en/recherche/recherche.phtml?q=cytokine
https://www.jle.com/en/recherche/recherche.phtml?q=knockout+mice
https://www.jle.com/en/recherche/recherche.phtml?q=gene+therapy
https://www.jle.com/en/recherche/recherche.phtml?q=adenovirus.
https://www.jle.com/en/revues/ecn/doc/absence-of-endogeneous-interleukin-10-enhances-the-evolution-of-murine-type-ii-collagen-induced-arthritis_11506/jle_article.dhtml


Absence of endogeneous interleukin-10 enhances the
evolution of murine type-II collagen-induced arthritis

Salvatore Cuzzocrea, Emanuela Mazzon, Laura Dugo, Ivana Serraino, Domenico
Britti, Massimo De Maio, Achille P. Caputi
collagen, inflammation, nitric oxide, peroxynitrite, superoxide dismutase, IL-10.

Reduced adrenal response and increased mortality after
systemic Klebsiella pneumoniae infection in interleukin-6-
deficient mice

Frank H.J. van Enckevort, C.G.J. Sweep, Paul N. Span, Mihai G. Netea, Ad R.M.M.
Hermus, Bart Jan Kullberg
corticosterone, cytokine, IL-6-deficient mice, granulocyte recruitment, survival.

Gamma-interferon induces apoptosis of the B lymphoma
WEHI-279 cell line through a CD95/CD95L-independent
mechanism
K.-E. Ben Jilani, K. Akarid, D. Arnoult, F. Petit, E. Baert, J.-P. Gaillard, J.-C.
Ameisen, J. Estaquier
IFN-g, B cells, apoptosis, CD95, caspases, cytokines.

IFN-beta stimulates the production of beta-chemokines
in human peripheral blood monocytes. Importance of
macrophage differentiation

Laura Fantuzzi, Irene Canini, Filippo Belardelli, Sandra Gessani
MCP-1, MIP-1alpha, MIP-1beta, IFN-beta, monocytes/macrophages, differentiation.

Relationship between cell kinetics and apoptotic effects
in TNF-alpha and IFN-gamma-treated human tumour cell
lines
Heinz Baisch
apoptosis, c-Myc, cell cycle, cytokines, dual pathways.

L-Buthionine-(S,R)-sulfoximine, an irreversible inhibitor
of gamma-glutamylcysteine synthetase, augments LPS-
mediated pro-inflammatory cytokine biosynthesis:
evidence for the implication of an IkappaB-alpha/NF-
kappaB insensitive pathway

John J. Haddad

2026/10/21 13:50 JLE — European Cytokine Network — Endotoxin regulates the maturation of sterol regulatory element binding protein-1 throu…

https://www.jle.com/en/revues/ecn/doc/endotoxin-regulates-the-maturation-of-sterol-regulatory-element-binding-protein-1-through-the-induction-… 17/20

https://www.jle.com/en/revues/ecn/doc/absence-of-endogeneous-interleukin-10-enhances-the-evolution-of-murine-type-ii-collagen-induced-arthritis_11506/jle_article.dhtml
https://www.jle.com/en/revues/ecn/doc/absence-of-endogeneous-interleukin-10-enhances-the-evolution-of-murine-type-ii-collagen-induced-arthritis_11506/jle_article.dhtml
https://www.jle.com/en/recherche/recherche.phtml?q=+collagen
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/reduced-adrenal-response-and-increased-mortality-after-systemic-klebsiella-pneumoniae-infection-in-interleukin-6-deficient-mice_11510/jle_article.dhtml
https://www.jle.com/en/revues/ecn/doc/reduced-adrenal-response-and-increased-mortality-after-systemic-klebsiella-pneumoniae-infection-in-interleukin-6-deficient-mice_11510/jle_article.dhtml
https://www.jle.com/en/revues/ecn/doc/reduced-adrenal-response-and-increased-mortality-after-systemic-klebsiella-pneumoniae-infection-in-interleukin-6-deficient-mice_11510/jle_article.dhtml
https://www.jle.com/en/recherche/recherche.phtml?q=+corticosterone
https://www.jle.com/en/recherche/recherche.phtml?q=cytokine
https://www.jle.com/en/recherche/recherche.phtml?q=IL-6-deficient+mice
https://www.jle.com/en/recherche/recherche.phtml?q=granulocyte+recruitment
https://www.jle.com/en/recherche/recherche.phtml?q=survival.
https://www.jle.com/en/revues/ecn/doc/gamma-interferon-induces-apoptosis-of-the-b-lymphoma-wehi-279-cell-line-through-a-cd95-cd95l-independent-mechanism_11515/jle_article.dhtml
https://www.jle.com/en/revues/ecn/doc/gamma-interferon-induces-apoptosis-of-the-b-lymphoma-wehi-279-cell-line-through-a-cd95-cd95l-independent-mechanism_11515/jle_article.dhtml
https://www.jle.com/en/revues/ecn/doc/gamma-interferon-induces-apoptosis-of-the-b-lymphoma-wehi-279-cell-line-through-a-cd95-cd95l-independent-mechanism_11515/jle_article.dhtml
https://www.jle.com/en/recherche/recherche.phtml?q=+IFN-g
https://www.jle.com/en/recherche/recherche.phtml?q=B+cells
https://www.jle.com/en/recherche/recherche.phtml?q=apoptosis
https://www.jle.com/en/recherche/recherche.phtml?q=CD95
https://www.jle.com/en/recherche/recherche.phtml?q=caspases
https://www.jle.com/en/recherche/recherche.phtml?q=cytokines.
https://www.jle.com/en/revues/ecn/doc/ifn-beta-stimulates-the-production-of-beta-chemokines-in-human-peripheral-blood-monocytes-importance-of-macrophage-differentiation_11512/jle_article.dhtml
https://www.jle.com/en/revues/ecn/doc/ifn-beta-stimulates-the-production-of-beta-chemokines-in-human-peripheral-blood-monocytes-importance-of-macrophage-differentiation_11512/jle_article.dhtml
https://www.jle.com/en/revues/ecn/doc/ifn-beta-stimulates-the-production-of-beta-chemokines-in-human-peripheral-blood-monocytes-importance-of-macrophage-differentiation_11512/jle_article.dhtml
https://www.jle.com/en/recherche/recherche.phtml?q=+MCP-1
https://www.jle.com/en/recherche/recherche.phtml?q=MIP-1alpha
https://www.jle.com/en/recherche/recherche.phtml?q=MIP-1beta
https://www.jle.com/en/recherche/recherche.phtml?q=IFN-beta
https://www.jle.com/en/recherche/recherche.phtml?q=monocytes%2Fmacrophages
https://www.jle.com/en/recherche/recherche.phtml?q=differentiation.
https://www.jle.com/en/revues/ecn/doc/relationship-between-cell-kinetics-and-apoptotic-effects-in-tnf-alpha-and-ifn-gamma-treated-human-tumour-cell-lines_11517/jle_article.dhtml
https://www.jle.com/en/revues/ecn/doc/relationship-between-cell-kinetics-and-apoptotic-effects-in-tnf-alpha-and-ifn-gamma-treated-human-tumour-cell-lines_11517/jle_article.dhtml
https://www.jle.com/en/revues/ecn/doc/relationship-between-cell-kinetics-and-apoptotic-effects-in-tnf-alpha-and-ifn-gamma-treated-human-tumour-cell-lines_11517/jle_article.dhtml
https://www.jle.com/en/recherche/recherche.phtml?q=+apoptosis
https://www.jle.com/en/recherche/recherche.phtml?q=c-Myc
https://www.jle.com/en/recherche/recherche.phtml?q=cell+cycle
https://www.jle.com/en/recherche/recherche.phtml?q=cytokines
https://www.jle.com/en/recherche/recherche.phtml?q=dual+pathways.
https://www.jle.com/en/revues/ecn/doc/l-buthionine-s-r-sulfoximine-an-irreversible-inhibitor-of-gamma-glutamylcysteine-synthetase-augments-lps-mediated-pro-inflammatory-cytokine-biosynthesis-evidence-for-the-implication-of-an-ikappab-alpha-nf-kappab-insensitive-pathway_11503/jle_article.dhtml
https://www.jle.com/en/revues/ecn/doc/l-buthionine-s-r-sulfoximine-an-irreversible-inhibitor-of-gamma-glutamylcysteine-synthetase-augments-lps-mediated-pro-inflammatory-cytokine-biosynthesis-evidence-for-the-implication-of-an-ikappab-alpha-nf-kappab-insensitive-pathway_11503/jle_article.dhtml
https://www.jle.com/en/revues/ecn/doc/l-buthionine-s-r-sulfoximine-an-irreversible-inhibitor-of-gamma-glutamylcysteine-synthetase-augments-lps-mediated-pro-inflammatory-cytokine-biosynthesis-evidence-for-the-implication-of-an-ikappab-alpha-nf-kappab-insensitive-pathway_11503/jle_article.dhtml
https://www.jle.com/en/revues/ecn/doc/l-buthionine-s-r-sulfoximine-an-irreversible-inhibitor-of-gamma-glutamylcysteine-synthetase-augments-lps-mediated-pro-inflammatory-cytokine-biosynthesis-evidence-for-the-implication-of-an-ikappab-alpha-nf-kappab-insensitive-pathway_11503/jle_article.dhtml
https://www.jle.com/en/revues/ecn/doc/l-buthionine-s-r-sulfoximine-an-irreversible-inhibitor-of-gamma-glutamylcysteine-synthetase-augments-lps-mediated-pro-inflammatory-cytokine-biosynthesis-evidence-for-the-implication-of-an-ikappab-alpha-nf-kappab-insensitive-pathway_11503/jle_article.dhtml
https://www.jle.com/en/recherche/recherche.phtml?q=+antioxidant
https://www.jle.com/en/recherche/recherche.phtml?q=chemioxyexcitation
https://www.jle.com/en/recherche/recherche.phtml?q=cytokines
https://www.jle.com/en/recherche/recherche.phtml?q=glutathione+disequilibrium
https://www.jle.com/en/recherche/recherche.phtml?q=pharmacotherapy


antioxidant, chemioxyexcitation, cytokines, glutathione disequilibrium, pharmacotherapy,
reactive oxygen species, redox/thiol regulation.

Endotoxin regulates the maturation of sterol regulatory
element binding protein-1 through the induction of
cytokines
Luisa Diomede, Diego Albani, Marco Bianchi, Mario Salmona
SREBP-1, LPS, HepG2, liver, mice.

Regulation of Staphylococcus aureus-mediated
activation of interleukin-18 in peripheral blood
mononuclear cells

Ulrich Böcker, Tobias Manigold, Joanna M. Watson, Manfred V. Singer, Siegbert
Rossol
human, cytokine, bacterial antigen, CD14, signal transduction.

Interleukine-6 (IL-6) synthesis and gp130 expression by
human pericardium

Emmanuelle Menet, Pierre Corbi, Cécile Ancey, Franck Morel, Adriana Delwail,
Martine Garcia, Anne-Marie Osta, John Wijdenes, Daniel Potreau, Jean-Claude
Lecron
IL-6, gp130, pericardium.

Plasmodium falciparum liver-stage antigen-1 peptide-
specific interferon-gamma responses are not suppressed
during uncomplicated malaria in African children

Adrian J.F. Luty, Martina Bongartz, Philipp Rezbach, Jean-Francois Faucher,
Michael R. Hollingdale, Peter G. Kremsner
malaria, cytokine, interferon-gamma, liver.

Immunoexpressions of p21, Rb, mcl-1 and bad gene
products in normal, hyperplastic and carcinomatous
human prostates
Mar Royuela, María Isabel Arenas, Fermín R. Bethencourt, Manuel Sánchez-
Chapado, Benito Fraile, Ricardo Paniagua
p21, Rb, mcl-1, bad, human prostate, benign prostatic hyperplasia, prostatic carcinoma.

Recombinant human interleukin-1 beta: new
possibilities for the prophylaxis and correction of toxic

2026/10/21 13:50 JLE — European Cytokine Network — Endotoxin regulates the maturation of sterol regulatory element binding protein-1 throu…

https://www.jle.com/en/revues/ecn/doc/endotoxin-regulates-the-maturation-of-sterol-regulatory-element-binding-protein-1-through-the-induction-… 18/20

https://www.jle.com/en/recherche/recherche.phtml?q=+antioxidant
https://www.jle.com/en/recherche/recherche.phtml?q=chemioxyexcitation
https://www.jle.com/en/recherche/recherche.phtml?q=cytokines
https://www.jle.com/en/recherche/recherche.phtml?q=glutathione+disequilibrium
https://www.jle.com/en/recherche/recherche.phtml?q=pharmacotherapy
https://www.jle.com/en/recherche/recherche.phtml?q=reactive+oxygen+species
https://www.jle.com/en/recherche/recherche.phtml?q=redox%2Fthiol+regulation.
https://www.jle.com/en/revues/ecn/doc/endotoxin-regulates-the-maturation-of-sterol-regulatory-element-binding-protein-1-through-the-induction-of-cytokines_11518/jle_article.dhtml
https://www.jle.com/en/revues/ecn/doc/endotoxin-regulates-the-maturation-of-sterol-regulatory-element-binding-protein-1-through-the-induction-of-cytokines_11518/jle_article.dhtml
https://www.jle.com/en/revues/ecn/doc/endotoxin-regulates-the-maturation-of-sterol-regulatory-element-binding-protein-1-through-the-induction-of-cytokines_11518/jle_article.dhtml
https://www.jle.com/en/recherche/recherche.phtml?q=+SREBP-1
https://www.jle.com/en/recherche/recherche.phtml?q=LPS
https://www.jle.com/en/recherche/recherche.phtml?q=HepG2
https://www.jle.com/en/recherche/recherche.phtml?q=liver
https://www.jle.com/en/recherche/recherche.phtml?q=mice.
https://www.jle.com/en/revues/ecn/doc/regulation-of-staphylococcus-aureus-mediated-activation-of-interleukin-18-in-peripheral-blood-mononuclear-cells_11513/jle_article.dhtml
https://www.jle.com/en/revues/ecn/doc/regulation-of-staphylococcus-aureus-mediated-activation-of-interleukin-18-in-peripheral-blood-mononuclear-cells_11513/jle_article.dhtml
https://www.jle.com/en/revues/ecn/doc/regulation-of-staphylococcus-aureus-mediated-activation-of-interleukin-18-in-peripheral-blood-mononuclear-cells_11513/jle_article.dhtml
https://www.jle.com/en/recherche/recherche.phtml?q=+human
https://www.jle.com/en/recherche/recherche.phtml?q=cytokine
https://www.jle.com/en/recherche/recherche.phtml?q=bacterial+antigen
https://www.jle.com/en/recherche/recherche.phtml?q=CD14
https://www.jle.com/en/recherche/recherche.phtml?q=signal+transduction.
https://www.jle.com/en/revues/ecn/doc/interleukine-6-il-6-synthesis-and-gp130-expression-by-human-pericardium_11516/jle_article.dhtml
https://www.jle.com/en/revues/ecn/doc/interleukine-6-il-6-synthesis-and-gp130-expression-by-human-pericardium_11516/jle_article.dhtml
https://www.jle.com/en/recherche/recherche.phtml?q=+IL-6
https://www.jle.com/en/recherche/recherche.phtml?q=gp130
https://www.jle.com/en/recherche/recherche.phtml?q=pericardium.
https://www.jle.com/en/revues/ecn/doc/plasmodium-falciparum-liver-stage-antigen-1-peptide-specific-interferon-gamma-responses-are-not-suppressed-during-uncomplicated-malaria-in-african-children_11504/jle_article.dhtml
https://www.jle.com/en/revues/ecn/doc/plasmodium-falciparum-liver-stage-antigen-1-peptide-specific-interferon-gamma-responses-are-not-suppressed-during-uncomplicated-malaria-in-african-children_11504/jle_article.dhtml
https://www.jle.com/en/revues/ecn/doc/plasmodium-falciparum-liver-stage-antigen-1-peptide-specific-interferon-gamma-responses-are-not-suppressed-during-uncomplicated-malaria-in-african-children_11504/jle_article.dhtml
https://www.jle.com/en/recherche/recherche.phtml?q=+malaria
https://www.jle.com/en/recherche/recherche.phtml?q=cytokine
https://www.jle.com/en/recherche/recherche.phtml?q=interferon-gamma
https://www.jle.com/en/recherche/recherche.phtml?q=liver.
https://www.jle.com/en/revues/ecn/doc/immunoexpressions-of-p21-rb-mcl-1-and-bad-gene-products-in-normal-hyperplastic-and-carcinomatous-human-prostates_11514/jle_article.dhtml
https://www.jle.com/en/revues/ecn/doc/immunoexpressions-of-p21-rb-mcl-1-and-bad-gene-products-in-normal-hyperplastic-and-carcinomatous-human-prostates_11514/jle_article.dhtml
https://www.jle.com/en/revues/ecn/doc/immunoexpressions-of-p21-rb-mcl-1-and-bad-gene-products-in-normal-hyperplastic-and-carcinomatous-human-prostates_11514/jle_article.dhtml
https://www.jle.com/en/recherche/recherche.phtml?q=++p21
https://www.jle.com/en/recherche/recherche.phtml?q=Rb
https://www.jle.com/en/recherche/recherche.phtml?q=mcl-1
https://www.jle.com/en/recherche/recherche.phtml?q=bad
https://www.jle.com/en/recherche/recherche.phtml?q=human+prostate
https://www.jle.com/en/recherche/recherche.phtml?q=benign+prostatic+hyperplasia
https://www.jle.com/en/recherche/recherche.phtml?q=prostatic+carcinoma.
https://www.jle.com/en/revues/ecn/doc/recombinant-human-interleukin-1-beta-new-possibilities-for-the-prophylaxis-and-correction-of-toxic-myelodepression-in-patients-with-malignant-tumors-i-phase-i-ii-clinical-trials-of-recombinant-human-interleukin-1-beta-as-a-leukopoiesis-stimulator-in-cancer-patients-receiving-combination-chemotherapy_11507/jle_article.dhtml
https://www.jle.com/en/revues/ecn/doc/recombinant-human-interleukin-1-beta-new-possibilities-for-the-prophylaxis-and-correction-of-toxic-myelodepression-in-patients-with-malignant-tumors-i-phase-i-ii-clinical-trials-of-recombinant-human-interleukin-1-beta-as-a-leukopoiesis-stimulator-in-cancer-patients-receiving-combination-chemotherapy_11507/jle_article.dhtml
https://www.jle.com/en/revues/ecn/doc/recombinant-human-interleukin-1-beta-new-possibilities-for-the-prophylaxis-and-correction-of-toxic-myelodepression-in-patients-with-malignant-tumors-i-phase-i-ii-clinical-trials-of-recombinant-human-interleukin-1-beta-as-a-leukopoiesis-stimulator-in-cancer-patients-receiving-combination-chemotherapy_11507/jle_article.dhtml
https://www.jle.com/en/revues/ecn/doc/recombinant-human-interleukin-1-beta-new-possibilities-for-the-prophylaxis-and-correction-of-toxic-myelodepression-in-patients-with-malignant-tumors-i-phase-i-ii-clinical-trials-of-recombinant-human-interleukin-1-beta-as-a-leukopoiesis-stimulator-in-cancer-patients-receiving-combination-chemotherapy_11507/jle_article.dhtml
https://www.jle.com/en/revues/ecn/doc/recombinant-human-interleukin-1-beta-new-possibilities-for-the-prophylaxis-and-correction-of-toxic-myelodepression-in-patients-with-malignant-tumors-i-phase-i-ii-clinical-trials-of-recombinant-human-interleukin-1-beta-as-a-leukopoiesis-stimulator-in-cancer-patients-receiving-combination-chemotherapy_11507/jle_article.dhtml
https://www.jle.com/en/revues/ecn/doc/recombinant-human-interleukin-1-beta-new-possibilities-for-the-prophylaxis-and-correction-of-toxic-myelodepression-in-patients-with-malignant-tumors-i-phase-i-ii-clinical-trials-of-recombinant-human-interleukin-1-beta-as-a-leukopoiesis-stimulator-in-cancer-patients-receiving-combination-chemotherapy_11507/jle_article.dhtml


myelodepression in patients with malignant tumors I. Phase
I-II clinical trials of recombinant human interleukin-1 beta
as a leukopoiesis stimulator in cancer patients receiving
combination chemotherapy

M.L. Gershanovich, L.V. Filatova, S.A. Ketlinsky, A.S. Simbirtsev
human recombinant interleukin-1 beta, myelopoiesis, myelodepression, cancer
chemotherapy.

Recombinant human interleukin-1 beta: new
possibilities for the prophylaxis and correction of toxic
myelodepression in patients with malignant tumors II.
Phase II study of the protective effect of recombinant
human interleukin-1 beta on myelodepression induced by
chemotherapy in cancer patients
M.L. Gershanovich, L.V. Filatova, S.A. Ketlinsky, A.S. Simbirtsev
human recombinant interleukin-1 beta, leukopoiesis, myelodepression, cancer
chemotherapy.

French society of immunology, cytokines

Eric Lelièvre, Isabelle Corre

Les éditions JLE

30 rue Berthollet, Bât. A,
94110 Arcueil, France

+ 33 (0)1 46 73 06 60

contact@jle.com

Publishing Policy

 Books and e-books

2026/10/21 13:50 JLE — European Cytokine Network — Endotoxin regulates the maturation of sterol regulatory element binding protein-1 throu…

https://www.jle.com/en/revues/ecn/doc/endotoxin-regulates-the-maturation-of-sterol-regulatory-element-binding-protein-1-through-the-induction-… 19/20

https://www.jle.com/en/revues/ecn/doc/recombinant-human-interleukin-1-beta-new-possibilities-for-the-prophylaxis-and-correction-of-toxic-myelodepression-in-patients-with-malignant-tumors-i-phase-i-ii-clinical-trials-of-recombinant-human-interleukin-1-beta-as-a-leukopoiesis-stimulator-in-cancer-patients-receiving-combination-chemotherapy_11507/jle_article.dhtml
https://www.jle.com/en/revues/ecn/doc/recombinant-human-interleukin-1-beta-new-possibilities-for-the-prophylaxis-and-correction-of-toxic-myelodepression-in-patients-with-malignant-tumors-i-phase-i-ii-clinical-trials-of-recombinant-human-interleukin-1-beta-as-a-leukopoiesis-stimulator-in-cancer-patients-receiving-combination-chemotherapy_11507/jle_article.dhtml
https://www.jle.com/en/revues/ecn/doc/recombinant-human-interleukin-1-beta-new-possibilities-for-the-prophylaxis-and-correction-of-toxic-myelodepression-in-patients-with-malignant-tumors-i-phase-i-ii-clinical-trials-of-recombinant-human-interleukin-1-beta-as-a-leukopoiesis-stimulator-in-cancer-patients-receiving-combination-chemotherapy_11507/jle_article.dhtml
https://www.jle.com/en/revues/ecn/doc/recombinant-human-interleukin-1-beta-new-possibilities-for-the-prophylaxis-and-correction-of-toxic-myelodepression-in-patients-with-malignant-tumors-i-phase-i-ii-clinical-trials-of-recombinant-human-interleukin-1-beta-as-a-leukopoiesis-stimulator-in-cancer-patients-receiving-combination-chemotherapy_11507/jle_article.dhtml
https://www.jle.com/en/recherche/recherche.phtml?q=+human+recombinant+interleukin-1+beta
https://www.jle.com/en/recherche/recherche.phtml?q=myelopoiesis
https://www.jle.com/en/recherche/recherche.phtml?q=myelodepression
https://www.jle.com/en/recherche/recherche.phtml?q=cancer+chemotherapy.
https://www.jle.com/en/recherche/recherche.phtml?q=cancer+chemotherapy.
https://www.jle.com/en/revues/ecn/doc/recombinant-human-interleukin-1-beta-new-possibilities-for-the-prophylaxis-and-correction-of-toxic-myelodepression-in-patients-with-malignant-tumors-ii-phase-ii-study-of-the-protective-effect-of-recombinant-human-interleukin-1-beta-on-myelodepression-induced-by-chemotherapy-in-cancer-patients_11505/jle_article.dhtml
https://www.jle.com/en/revues/ecn/doc/recombinant-human-interleukin-1-beta-new-possibilities-for-the-prophylaxis-and-correction-of-toxic-myelodepression-in-patients-with-malignant-tumors-ii-phase-ii-study-of-the-protective-effect-of-recombinant-human-interleukin-1-beta-on-myelodepression-induced-by-chemotherapy-in-cancer-patients_11505/jle_article.dhtml
https://www.jle.com/en/revues/ecn/doc/recombinant-human-interleukin-1-beta-new-possibilities-for-the-prophylaxis-and-correction-of-toxic-myelodepression-in-patients-with-malignant-tumors-ii-phase-ii-study-of-the-protective-effect-of-recombinant-human-interleukin-1-beta-on-myelodepression-induced-by-chemotherapy-in-cancer-patients_11505/jle_article.dhtml
https://www.jle.com/en/revues/ecn/doc/recombinant-human-interleukin-1-beta-new-possibilities-for-the-prophylaxis-and-correction-of-toxic-myelodepression-in-patients-with-malignant-tumors-ii-phase-ii-study-of-the-protective-effect-of-recombinant-human-interleukin-1-beta-on-myelodepression-induced-by-chemotherapy-in-cancer-patients_11505/jle_article.dhtml
https://www.jle.com/en/revues/ecn/doc/recombinant-human-interleukin-1-beta-new-possibilities-for-the-prophylaxis-and-correction-of-toxic-myelodepression-in-patients-with-malignant-tumors-ii-phase-ii-study-of-the-protective-effect-of-recombinant-human-interleukin-1-beta-on-myelodepression-induced-by-chemotherapy-in-cancer-patients_11505/jle_article.dhtml
https://www.jle.com/en/revues/ecn/doc/recombinant-human-interleukin-1-beta-new-possibilities-for-the-prophylaxis-and-correction-of-toxic-myelodepression-in-patients-with-malignant-tumors-ii-phase-ii-study-of-the-protective-effect-of-recombinant-human-interleukin-1-beta-on-myelodepression-induced-by-chemotherapy-in-cancer-patients_11505/jle_article.dhtml
https://www.jle.com/en/recherche/recherche.phtml?q=+human+recombinant+interleukin-1+beta
https://www.jle.com/en/recherche/recherche.phtml?q=leukopoiesis
https://www.jle.com/en/recherche/recherche.phtml?q=myelodepression
https://www.jle.com/en/recherche/recherche.phtml?q=cancer+chemotherapy.
https://www.jle.com/en/recherche/recherche.phtml?q=cancer+chemotherapy.
https://www.jle.com/en/revues/ecn/doc/french-society-of-immunology-cytokines_11509/jle_article.dhtml
tel:+33146730660
mailto:contact@jle.com
https://www.jle.com/en/doc/page_editoriale/jle_contenu.dhtml
https://www.librairiejle.com/fr/index.phtml


 Want to publish ?

 Become a partner

2026/10/21 13:50 JLE — European Cytokine Network — Endotoxin regulates the maturation of sterol regulatory element binding protein-1 throu…

https://www.jle.com/en/revues/ecn/doc/endotoxin-regulates-the-maturation-of-sterol-regulatory-element-binding-protein-1-through-the-induction-… 20/20

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

