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Abstract

Leukotriene B4 (LTB4) is a potent activator of granulocytes and macrophages. The actions of LTB4 are mediated by the

specific G protein-coupled receptors, BLT1 and BLT2. We report up-regulation of BLT1 expression by dexamethasone (Dex),

a synthetic glucocorticoid, in a promyelocytic cell line HL-60 during differentiation by retinoic acid (RA) into neutrophilic

phenotype. The expression of BLT1 mRNA was also augmented by Dex in DMSO-differentiated neutrophilic HL-60 cells, but

not in vitamin D3-differentiated monocytic HL-60 cells. Augmented expression of BLT1 by Dex was associated with enhanced

functional activities, such as LTB4-induced intracellular calcium mobilization and chemotaxis. On the other hand, Dex failed to

enhance BLT2 expression in RA-differentiated HL-60 cells, indicating different transcriptional regulations for these two re-

ceptors in spite of the fact that their genes are closely located (J. Exp. Med. 192 (2000) 413–420). These results suggest

glucocorticoids enhance the functions of neutrophils during differentiation by up-regulating BLT1 expression, thus contributing

to host defense.

� 2003 Elsevier Inc. All rights reserved.
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Leukotriene B4 (LTB4) is a potent lipid mediator
derived from arachidonic acid by the action of 5-

lipoxygenase and leukotriene A4 hydrolase [1–3]. LTB4

stimulates a number of leukocyte functions, such as

chemotaxis, degranulation, and the production of su-

peroxide anions, thus playing important roles in host

defense [4,5]. The actions of LTB4 are mediated by

specific G protein-coupled receptors, BLT1 and BLT2,

both identified by our group [6,7]. BLT1 is a high-af-
finity receptor, mediating inhibition of adenylyl cyclase

and activation of phospholipase C upon ligand stimu-

lation. BLT2 shares a 45% amino acid identity with

BLT1 and transduces similar intracellular signals as

BLT1 but with lower affinity for LTB4.
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Recently, Stankova et al. [8] have reported up-regu-
lation of BLT1 expression by dexamethasone (Dex) in

isolated human neutrophils. They also showed the syn-

ergic effects of Dex and LTB4 on enhanced neutrophil

survival, proposing that glucocorticoids can prevent

neutrophil apoptosis by up-regulating the expression of

BLT1. However, human neutrophils in peripheral blood

have a very short half-life (about 6 h) and are continu-

ously replaced with newly maturating ones from bone
marrow, which prompted us to investigate the effects of

glucocorticoids on BLT1 expression during maturation

of neutrophils. For this purpose, we utilized a promye-

locytic leukemia cell line HL-60, which can be differen-

tiated toward the neutrophilic phenotype when exposed

to all-trans retinoic acid (RA) with induction of LTB4

receptors [6,9]. In the present study, we describe the up-

regulation of BLT1 expression by Dex in HL-60 cells
during differentiation into neutrophilic phenotype.

Augmented expression of BLT1 was accompanied with
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enhanced functional activities in response to LTB4, such
as intracellular calcium mobilization and chemotaxis.
Materials and methods

Cell culture and treatment conditions. HL-60 cells were maintained

at 37 �C in a humidified 5% CO2 incubator in RPMI 1640 medium

supplemented with 10% heat-inactivated fetal calf serum. To induce

differentiation, cells were diluted to 2� 105 cells/ml with 1lM RA, or

1% DMSO, or 1 lM vitamin D3, in the presence or absence of Dex

and/or other chemicals as indicated.

Quantitative real time RT-PCR analysis. Total RNA was isolated

from HL-60 cells and subjected to quantitative real time RT-PCR

analysis for BLT1 and BLT2 mRNA using DNA Engine Opticon 2

system (MJ Research, MA, USA). RT-PCR was performed using

One Step RT-PCR kit (Qiagen, Hilden, Germany) with the follow-

ing primers; sense primer: 50-GAGTTCATCTCTCTGCTGGC-30

and antisense primer: 50-CCAGGTTCAGCACCATCAGG-30 for

BLT1, sense primer: 50-GAGACTCTGACCGCTTTCGT-30 and

antisense primer: 50-AAGGTTGACTGCGTGGTAGG-30 for BLT2,

and sense primer: 50-AAGAAGGTGGTGAAGCAGGC-30 and an-

tisense primer: 50-CCACCACCCTGTTGCTGTAG-30 for glyceral-

dehyde 3-phosphate dehydrogenase (G3PDH). The PCR products

were detected by measuring the binding of the fluorescence dye

SYBR Green I to double-stranded DNA. The known amounts of

BLT1, BLT2, and G3PDH cDNAs were used as standards. The

amounts of BLT1 and BLT2 mRNAs were normalized to that of

G3PDH mRNA and presented as fold increase to vehicle control.

Flow cytometric analysis of cell surface expression of BLT1. HL-60

cells were stained with 1 lg/ml anti-human BLT1 monoclonal antibody

203/14F11 (BD Biosciences, CA, USA) for 30min at RT and 10lg/ml

Alexa Fluor 488-labeled secondary antibody (Molecular Probes, OR,

USA) for 30min at RT, in PBS ()) containing 0.2% bovine serum

albumin (BSA) without cell permeabilization, and analyzed by an

EPICS XL flow cytometer system (Beckman Coulter, Marseille,

France).

[3H]LTB4 binding assay. HL-60 cells were disrupted by sonication

and the precipitates at 100,000g (membrane fractions) were subjected

to [3H]LTB4 binding assay. Membrane fractions (10 lg protein) and

0.25 nM [3H]LTB4 with or without 0.25lM unlabeled LTB4 were

mixed together and incubated for 60min at room temperature, fol-

lowed by filtration through GF/C glass-fiber filters (Perkin–Elmer,

MA, USA). The filters were intensively washed and the remaining

radioactivity of the filters was measured with a Top Count scintillation

counter (Perkin–Elmer).

Measurement of intracellular calcium concentration. HL-60 cells

were loaded with 3 lM Fura-2 AM (Dojin, Kumamoto, Japan) in

Hepes–Tyrode’s–BSA buffer (25mM Hepes–NaOH, pH 7.4, 140mM

NaCl, 2.7mM KCl, 1.0mM CaCl2, 12mM NaHCO3, 5.6mM

DD-glucose, 0.37mM NaH2PO4, 0.49mM MgCl2, and 0.1% fatty acid-

free BSA) for 1 h at 37 �C. The cells were washed and resuspended in

Hepes–Tyrode’s–BSA buffer, and the changes in intracellular calcium

concentrations upon ligand stimulation were measured with a

CAF100 calcium analyzer system (Jasco, Tokyo, Japan).

Chemotaxis assay. Chemotaxis assays were performed using

Transwell tissue-culture permeable supports with 5lm pores (Corn-

ing, NY, USA). LTB4 or control solution was added to the lower

chamber and cells suspended in Hepes–Tyrode’s–BSA buffer were

added to the upper chamber. After incubation for 4 h at 37 �C in 5%

CO2, the upper chambers were removed and the cells in the lower

wells were counted using a CellTiter-Glo Luminescent Cell Viability

Assay kit (Promega, WI, USA) according to the manufacturer’s

instructions.

Western blot analysis. HL-60 cells were disrupted by sonication and

the cell debris was removed by centrifugation at 3000g for 5min. An
equivalent amount of protein (20 lg) was separated on 8% SDS–

polyacrylamide gel electrophoresis, transferred to a Hybond ECL ni-

trocellulose membrane (Amersham Bioscience, NJ, USA), blocked in

a Block Ace blocking solution (Dainippon Pharmaceutical, Osaka,

Japan) for 1 h at room temperature, and then incubated with primary

antibodies in Tris-buffered saline with 0.1% Tween 20 (TBS-T) con-

taining 10% Block Ace for 1 h at room temperature. Retinoic acid

receptor alpha (RARa), retinoid X receptor alpha (RXRa), and glu-

cocorticoid receptor alpha (GRa) proteins were detected with rabbit

polyclonal antibodies from Santa Cruz Biotechnology (CA, USA, Cat.

Nos. sc-551, sc-553, and sc-1003, respectively) at a dilution of 1:1000,

followed by a horseradish peroxidase-conjugated anti-rabbit second-

ary antibody for 1 h at room temperature (1:7500 in TBS-T with 10%

Block Ace). The membranes were reacted with ECL Plus Western

Blotting Detection Reagent (Amersham Bioscience), followed by au-

toradiography, and the signals were quantitated using NIH Image 1.6

densitometry software.

Statistical analysis. Statistical analysis was performed using

Student’s t test.
Results

Dex augmented the expression of BLT1 during neutro-

philic differentiation of HL-60 cells

Quantitative real time RT-PCR analysis showed that
both BLT1 and BLT2 mRNA expressions were up-

regulated in cells treated with RA compared with those

treated with vehicle (ethanol), and that BLT1 mRNA

expression was further augmented in cells treated with

RA and Dex together (Fig. 1A), while BLT2 mRNA

expression was not affected by the addition of Dex

(Fig. 1B). When cells were treated with Dex alone,

almost no change in BLT1 expression was observed
compared with vehicle-treated cells. These effects of

Dex on BLT1 and BLT2 mRNA expression were also

observed by Northern blot analysis (data not shown).

Dex also augmented BLT1 mRNA expression, when

cells were treated with 1% DMSO, another inducer of

neutrophilic differentiation (Fig. 1A). In DMSO-dif-

ferentiated cells, BLT2 mRNA expression was also

slightly up-regulated by Dex (Fig. 1B). When HL-60
cells were differentiated toward the monocytic pheno-

type by vitamin D3, BLT1 mRNA was not changed

but BLT2 mRNA was slightly increased. However,

Dex had no effect on BLT1 and BLT2 mRNA ex-

pression in vitamin D3-differentiated HL-60 cells (Figs.

1A and B). The augmented expression of BLT1 mRNA

in the cells treated with RA and Dex together was

maintained even after 7 days differentiation (data not
shown). The effects of Dex on BLT1 mRNA expression

were dose-dependent. Significant increases were ob-

tained with Dex at concentrations of 1 nM or more

(Fig. 1C). These increases of BLT1 mRNA were ac-

companied with the enhanced BLT1 expression on cell

surface, revealed by flow cytometric analysis (Fig. 2A)

and the increase in [3H]LTB4 binding to the membrane

fractions (Fig. 2B).



Fig. 1. Dex augments BLT1 mRNA expression in HL-60 cells differ-

entiated into neutrophilic phenotype. HL-60 cells were differentiated

for 24 h with 1 lM RA, or 1% DMSO, or 1lM vitamin D3 (VitD3) in

the presence or absence of 1lM Dex (A,B) or increasing concentration

of Dex (C). Total RNA were isolated, and analyzed by quantitative

real time RT-PCR for BLT1 and BLT2 gene expression. The amounts

of BLT1 and BLT2 mRNAs were normalized to that of G3PDH

mRNA, and presented as fold increase to vehicle control. The data are

the means+SD of three independent experiments. *p < 0:01,

**p < 0:05 (compared to RA treated cells in C).

Fig. 2. Dex augments BLT1 protein expression in RA-differentiated

HL-60 cells. HL-60 cells were differentiated for 24 h with 1lM RA in

the presence or absence of 1 lM Dex. (A) Cells were stained with

anti-human BLT1 monoclonal antibody 203/14F11 and Alexa Fluor

488-labeled secondary antibody without cell permeabilization, and

analyzed by an EPICS XL flow cytometer system. (B) Total binding

of 0.25 nM [3H]LTB4 to the membrane fractions, and nonspecific

binding in the presence of 0.25lM unlabelled LTB4, are shown

(means+SD, n ¼ 4). The figures show representative data from three

independent experiments with essentially same results.
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Dex also augmented LTB4-evoked functional activities via

BLT1

To know whether augmented expression of BLT1 was

associated with enhanced responsiveness to LTB4, the
intracellular calcium mobilization evoked by 10 nM

LTB4 was examined. As illustrated in Fig. 3A, Dex

showed significant cooperative effects with RA at a

concentration of 10 nM and reached a maximal effect

around 0.1–1 lM. The naturally occurring glucocorti-

coid, hydrocortisone, was as effective as synthetic Dex,

while other steroid hormones had no cooperative effect

with RA (Fig. 3B). The enhanced responsiveness to
LTB4 was completely blocked by the addition of 10 lM
RU486, a glucocorticoid receptor antagonist (Fig. 3C),

suggesting the involvement of glucocorticoid receptor-
mediated transcription in BLT1 expression.

Next, we carried out chemotaxis assay to know an-

other functional feature of increased BLT1 expression,

as LTB4 is a potent chemoattractant of granulocytes and

macrophages. As illustrated in Fig. 4, cells treated with

RA and Dex together showed the strongest response to

LTB4, while no response was observed in vehicle- or

Dex-treated cells. The maximum response in cells trea-
ted with RA and Dex together was about three times

stronger than in RA-treated cells. The chemotactic re-

sponse to LTB4 showed a typical bell-shaped pattern,

with the same optimum concentration of 10 nM LTB4

both in RA-treated cells and cells treated with RA and

Dex together.

Dex did not affect the expression levels of RARa and

RXRa in HL-60 cells

Western blot analysis was carried out on HL-60 cell

lysates with specific antibodies for RARa, RXRa, and
GRa to know the changes in protein level expression of
these nuclear receptors after treatment with RA and/or

Dex (Fig. 5). Neither RARa nor RXRa was increased



Fig. 3. Dex enhances LTB4-evoked calcium mobilization in HL-60

cells. HL-60 cells were differentiated for 24 h with 1lM RA in the

presence of increasing concentrations of Dex (A), or of various steroid

hormones at 1lM (B), or of 1lM Dex with increasing concentration

of RU486 (C). Increases in intracellular calcium concentration after

exposure to 10 nM LTB4 are shown (means+SD, n ¼ 4). The figure

shows representative data from four independent experiments with

essentially same results. *p < 0:01, **p < 0:05 compared with RA

(A,B) or with RA+Dex (C). Hydro, hydrocortisone; Aldo, DD-aldo-

sterone; Prog, progesterone; Test, testosterone; Est, b-estradiol.

Fig. 4. Dex enhances chemotaxis of RA-differentiated HL-60 cells

toward LTB4. HL-60 cells were differentiated for 24 h with 1 lM RA

in the presence or absence of 1 lM Dex, and chemotactic activities

were measured after 4 h exposure to the indicated concentrations of

LTB4 using a Transwell with 5lm pore size (5� 105 cells/well). Data

are presented as the percentages of the cells migrating to LTB4 to

that to medium alone (mean+SD, n ¼ 4). The figure shows repre-

sentative data from four independent experiments with essentially

same results.

Fig. 5. Expression of RARa, RXRa, and GRa in HL-60 cells. HL-60

cells were differentiated for 24 h with 1lM RA in the presence or

absence of 1lM Dex. Whole cell lysates were prepared, and the ex-

pression levels of RARa, RXRa, and GRa were examined by Western

blot analysis. The relative density of each band compared to vehicle

control was determined using NIH Image 1.6 software. The data are

the means+SD of three independent experiments. *p < 0:05 compared

with vehicle. The representative blots are shown in insets.
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by Dex treatment in both undifferentiated and RA-

differentiated HL-60 cells, indicating that Dex did not

up-regulate the expression of retinoic acid receptors to

accelerate neutrophilic differentiation in HL-60 cells.

RARa and RXRa were decreased in RA-treated cells
and GRa was decreased after treatment with Dex.

These results are thought to be ligand-dependent down-

regulation of nuclear receptors mediated by protea-

some-dependent mechanisms [10–12]. On the other

hand, GRa was increased after RA-treatment, which

may contribute to the enhanced sensitivity to Dex in

RA-differentiated cells.
Discussion

In the present study, we clearly showed that Dex

augmented BLT1 expression during neutrophilic differ-

entiation of HL-60 cells with enhanced functional ac-

tivities via BLT1, such as intracellular calcium

mobilization and chemotaxis. These results, considered
together with the data of Stankova et al. [8], suggest that

glucocorticoids can strengthen the functions of neutro-

phils through the induction of BLT1 expression both in

maturation and survival. While RA induced expression

of both BLT1 and BLT2 during differentiation of HL-60
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cells, Dex augmented only BLT1 expression. This sug-
gests that the expressions of BLT1 and BLT2 in HL-60

cells are regulated differently, though their genes are

closely located and partially overlap [13]. Dex also

augmented BLT1 expression, when HL-60 cells were

differentiated by DMSO toward the neutrophilic phe-

notype, while Dex had no effect during the monocytic

differentiation by vitamin D3. This implies that Dex

might specifically augment BLT1 expression in neutro-
philic lineage.

The molecular mechanism for Dex-induced augmen-

tation of BLT1 expression remains to be elucidated.

Though glucocorticoids have diverse effects on gene

transcription, in both a positive and a negative sense,

they exert most of their biological and pharmacological

actions through a common process, binding to their

cytoplasmic receptors that subsequently translocate to
the nucleus. The augmenting effects of Dex on BLT1

expression were inhibited by RU486, indicating the in-

volvement of glucocorticoid receptor (Fig. 3C). How-

ever, the effects of Dex on BLT1 expression seem to

proceed by a different mechanism from a direct trans-

activation of glucocorticoid receptor on BLT1 tran-

scription, because the promoter sequence of BLT1 does

not contain any consensus glucocorticoid response ele-
ments [13] and the effects of Dex were specific to neu-

trophilic differentiation. We assume that some protein(s)

induced during neutrophilic differentiation is involved in

Dex-induced BLT1 mRNA expression, as pretreatment

with cycloheximide, an inhibitor of protein synthesis,

completely blocked the induction (data not shown). We

also investigated the possibility that the expression of

retinoic acid receptors was up-regulated by Dex treat-
ment to accelerate neutrophilic differentiation in HL-60

cells. As a result, neither RARa nor RXRa was in-

creased by Dex treatment in HL-60 cells (Fig. 5). We are

going to clarify what transcriptional regulation is

involved in Dex-induced BLT1 expression.

The finding that Dex up-regulates BLT1 expression

was somewhat surprising, since Dex is a well-known

inhibitor of inflammation and widely used in the treat-
ment of many inflammatory diseases. Glucocorticoids

inhibit many inflammation-associated molecules such as

cytokines, chemokines, and adhesion molecules in many

types of cells, including T-lymphocytes, eosinophils, and

macrophages [14,15]. Glucocorticoids suppress activa-

tion, proliferation, and survival of these cells and block

the release of inflammatory mediators. On the other

hand, the pro-inflammatory effects of glucocorticoids
have also been reported in the following cases. Systemic

glucocorticoid therapy induces a marked increase in

circulating PMNs available to participate in the in-

flammatory response [16]. The efficacy of glucocorticoid

is controversial and even detrimental in neutrophil-

mediated inflammatory disorders, such as severe sepsis

[17] and idiopathic pulmonary fibrosis [18]. In vitro
studies show that glucocorticoids inhibit apoptosis of
human neutrophils [19,20], enhance the arachidonic acid

metabolism in neutrophils from rheumatoid arthritis

patients [21], and up-regulate 5-lipoxygenase and 5-

lipoxygenase-activating protein in human monocytic

cells [22,23]. Our results in the present study also indi-

cated pro-inflammatory effects of glucocorticoids on

immature neutrophils as well as on circulating mature

ones. Although physiological meanings of these findings
are presently obscure, these actions of glucocorticoids

would be useful in augmenting the supply of functional

neutrophils and enhancing resistance to infection in

times of acute stress, considering the pivotal role of

neutrophils in host defense against foreign organisms.
Acknowledgments

This work was supported in part by grants-in-aid from the Ministry

of Education, Culture, Sports, Science and Technology of Japan, ONO

Medical Research Foundation, The Naito Foundation, and Welfide

Medical Research Foundation.
References

[1] B. Samuelsson, S.E. Dahlen, J.A. Lindgren, C.A. Rouzer, C.N.

Serhan, Leukotrienes and lipoxins: structures, biosynthesis, and

biological effects, Science 237 (1987) 1171–1176.

[2] C.N. Serhan, J.Z. Haeggstrom, C.C. Leslie, Lipid mediator

networks in cell signaling: update and impact of cytokines,

FASEB J. 10 (1996) 1147–1158.

[3] T. Yokomizo, T. Izumi, T. Shimizu, Leukotriene B4: metabolism

and signal transduction, Arch. Biochem. Biophys. 385 (2001) 231–

241.

[4] A.W. Ford-Hutchinson, M.A. Bray, M.V. Doig, M.E. Shipley,

M.J. Smith, Leukotriene B, a potent chemokinetic and aggregat-

ing substance released from polymorphonuclear leukocytes,

Nature 286 (1980) 264–265.

[5] J. Palmblad, H. Gyllenhammar, J.A. Lindgren, C.L. Malmsten,

Effects of leukotrienes and f-Met-Leu-Phe on oxidative metabolism

of neutrophils and eosinophils, J. Immunol. 132 (1984) 3041–3045.

[6] T. Yokomizo, T. Izumi, K. Chang, Y. Takuwa, T. Shimizu, A G-

protein-coupled receptor for leukotriene B4 that mediates chemo-

taxis, Nature 387 (1997) 620–624.

[7] T. Yokomizo, K. Kato, K. Terawaki, T. Izumi, T. Shimizu, A

second leukotriene B4 receptor, BLT2. A new therapeutic target in

inflammation and immunological disorders, J. Exp. Med. 192

(2000) 421–432.

[8] J. Stankova, S. Turcotte, J. Harris, M. Rola-Pleszczynski,

Modulation of leukotriene B4 receptor-1 expression by dexameth-

asone: potential mechanism for enhanced neutrophil survival,

J. Immunol. 168 (2002) 3570–3576.

[9] S. Fiore, M. Romano, E.M. Reardon, C.N. Serhan, Induction of

functional lipoxin A4 receptors in HL-60 cells, Blood 81 (1993)

3395–3403.

[10] A.D. Wallace, J.A. Cidlowski, Proteasome-mediated glucocorti-

coid receptor degradation restricts transcriptional signaling by

glucocorticoid, J. Biol. Chem. 276 (2001) 42714–42721.

[11] D.L. Osburn, G. Shao, H.M. Seidel, I.G. Schulman, Ligand-

dependent degradation of retinoid X receptor does not require

transcriptional activity or coactivator interactions, Mol. Cell.

Biol. 21 (2001) 4909–4918.



H. Obinata et al. / Biochemical and Biophysical Research Communications 309 (2003) 114–119 119
[12] J. Zhu, M. Gianni, E. Kopf, N. Honore, M. Chelbi-Alix, M.

Koken, F. Quignon, C. Rochette-Egly, de H. The, Retinoic acid

induces proteasome-dependent degradation of retinoic acid re-

ceptor a (RARa) and oncogenic RARa fusion proteins, Proc.

Natl. Acad. Sci. USA 96 (1999) 14807–14812.

[13] K. Kato, T. Yokomizo, T. Izumi, T. Shimizu, Cell-specific

transcriptional regulation of human leukotriene B4 receptor gene,

J. Exp. Med. 192 (2000) 413–420.

[14] P.J. Barnes, Anti-inflammatory actions of glucocorticoids: molec-

ular mechanisms, Clin. Sci. 94 (1998) 557–572.

[15] V.H. van der Velden, Glucocorticoids: mechanisms of action and

anti-inflammatory potential in asthma, Mediators Inflamm. 7

(1998) 229–237.

[16] M. Nakagawa, T. Terashima, Y. D’Yachkova, G.P. Bondy, J.C.

Hogg, S.F. van Eeden, Glucocorticoid-induced granulocytosis:

contribution of marrow release and demargination of intravascu-

lar granulocytes, Circulation 98 (1998) 2307–2313.

[17] R.C. Bone, C.J. Fisher Jr., T.P. Clemmer, G.J. Slotman, C.A.

Metz, R.A. Balk, A controlled clinical trial of high-dose methyl-

prednisolone in the treatment of severe sepsis and septic shock,

N. Engl. J. Med. 317 (1987) 653–658.
[18] A. Gulsvik, F. Kjelsberg, A. Bergmann, S.S. Froland, K.

Rootwelt, J.R. Vale, High-dose intravenous methylprednisolone

pulse therapy as initial treatment in cryptogenic fibrosing alveo-

litis. A pilot study, Respiration 50 (1986) 252–257.

[19] G. Cox, Glucocorticoid treatment inhibits apoptosis in human

neutrophils. Separation of survival and activation outcomes,

J. Immunol. 154 (1995) 4719–4725.

[20] W.C. Liles, D.C. Dale, S.J. Klebanoff, Glucocorticoids inhibit

apoptosis of human neutrophils, Blood 86 (1995) 3181–3188.

[21] E. Thomas, J.L. Leroux, F. Blotman, B. Descomps, C. Chavis,

Enhancement of leukotriene A4 biosynthesis in neutrophils from

patients with rheumatoid arthritis after a single glucocorticoid

dose, Biochem. Pharmacol. 49 (1995) 243–248.

[22] M. Goppelt-Struebe, D. Schaefer, A.J. Habenicht, Differential

regulation of cyclo-oxygenase-2 and 5-lipoxygenase-activating

protein (FLAP) expression by glucocorticoids in monocytic cells,

Br. J. Pharmacol. 122 (1997) 619–624.

[23] C.A. Riddick, W.L. Ring, J.R. Baker, C.R. Hodulik, T.D. Bigby,

Dexamethasone increases expression of 5-lipoxygenase and its

activating protein in human monocytes and THP-1 cells, Eur.

J. Biochem. 246 (1997) 112–118.


	Glucocorticoids up-regulate leukotriene B4 receptor-1 expression during neutrophilic differentiation of HL-60 cells
	Materials and methods
	Results
	Dex augmented the expression of BLT1 during neutrophilic differentiation of HL-60 cells
	Dex also augmented LTB4-evoked functional activities via BLT1
	Dex did not affect the expression levels of RARalpha and RXRalpha in HL-60 cells

	Discussion
	Acknowledgements
	References


