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Abstract 

In the air pouch-type allergic inflammation model in rats, when the infiltrated leukocytes in the pouch fluid collected 4 h after 
antigen challenge were incubated, neutrophil chemotactic activity in the conditioned medium increased time-dependently. They 
produced neutrophil chemotactic factors, viz. leukocyte-derived neutrophil chemotactic factor (LDNCF)-2, a major component, 
and LDNCF-1, a minor component. When the infiltrated leukocytes were incubated in the presence of dexamethasone, 
neutrophil chemotactic activity in the conditioned medium decreased in a concentration-dependent manner, and production of 
LDNCF-2 and LDNCF-1 was inhibited. Because purified LDNCF-2 had been found to be identical with rat macrophage 
inflammatory protein 2 (MIP-2), effects of dexamethasone on the level of MIP-2 mRNA in the leukocytes were investigated. 
Using the reverse transcription-polymerase chain reaction technique, it was demonstrated that dexamethasone suppressed the 
level of MIP-2 mRNA in the leukocytes. These results indicate that dexamethasone inhibits MIP-2 production at the 
transcription level. 
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I. Introduction 

The potent anti-inflammatory agents glucocorticoids 
are reported to manifest their anti-inflammatory ef- 
fects by stimulating or inhibiting the transcription of a 
variety of genes (Beato, 1989; Burnstein and Cidlowski, 
1989). While much attention has been focused on the 
glucocorticoid-induced gene expression, the major 
pharmacological actions of glucocorticoids may occur 
by inhibiting the production of key cytokines responsi- 
ble for the initiation and coordination of inflammatory 
responses (Gessani et al., 1988; Lee et al., 1988). 

Leukocyte infiltration in inflammatory diseases is 
supposed to be mediated by a variety of chemotactic 
factors produced in the inflammatory locus (Koch et 
al., 1991; Villiger et al., 1992). For example, in reperfu- 
sion-induced lung injury in rabbits, the potent neu- 
trophil chemokine interleukin 8 is produced by alveolar 
macrophages, and an antibody to interleukin 8 pre- 
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vents the neutrophil infiltration and lung injury (Sekido 
et al., 1993). In the air pouch-type allergic inflamma- 
tion model in rats (Tsurufuji et al., 1982), we reported 
that dexamethasone treatment inhibits leukocyte infil- 
tration into the pouch fluid (Ohuchi et al., 1982). 
Recently, we have reported that leukocytes infiltrated 
into the pouch fluid collected 4 h after injection of the 
antigen solution are much more activated than those in 
the non-immunized rats (Watanabe et al., 1994). When 
the infiltrated leukocytes from the immunized rats are 
incubated, they produce a major neutrophil chemotac- 
tic factor, viz. leukocyte-derived neutrophil chemotac- 
tic factor 2 (LDNCF-2), and a minor chemotactic fac- 
tor, LDNCF-I,  of which p I  values are above 9, and 
4-6, respectively (Watanabe et al., 1994). The aim of 
the present investigation is to clarify the mechanism of 
the inhibition of leukocyte infiltration by dexametha- 
sone, focusing on the effect on the production of 
LDNCF-2 by infiltrated leukocytes. Our recent work 
on the analysis of amino acid sequence of LDNCF-2 
(Tanabe et al., 1995) revealed that LDNCF-2 is identi- 
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cal with rat macrophage inflammatory protein 2 (MIP- 
2) (Wolpe et al., 1989). Therefore, using specific primers 
for rat MIP-2, we examined the effect of dexametha- 
sone on the level of MIP-2 mRNA in the infiltrated 
leukocytes. Here we describe that dexamethasone in- 
hibits MIP-2 production by repressing the gene tran- 
scription for MIP-2. The significance of the inhibition 
of MIP-2 production by dexamethasone in rat allergic 
inflammation is discussed. 

2. Materials and methods 

2.1. Induction of  allergic inflammation 

The immunization and induction of air pouch-type 
allergic inflammation in rats were carried out as de- 
scribed previously (Tsurufuji et al., 1982). Male rats of 
the Sprague-Dawley strain, specific pathogen-free and 
weighing 120-140 g (Charles River Japan, Kanagawa, 
Japan) were used. They were housed four per cage on 
a 12 h light/dark cycle (lights on 07.00 h) at 22°C and 
55% humidity, and allowed a CRF-I diet (Charles 
River Japan) and tap water ad libitum. An antigen, 
azobenzenearsonate-conjugated acetyl bovine serum 
albumin, was synthesized according to the procedure 
described by Tabachnick and Sobotka (1962). The rats 
were immunized by intradermal injection of the anti- 
gen and Freund's complete adjuvant (Difco Laborato- 
ries, Detroit, MI, USA). Nine days after immunization, 
8 ml of air was injected subcutaneously in the dorsum 
to form an ellipsoid-shape air pouch. Twenty-four hours 
after the injection of air, 2 mg of the antigen dissolved 
in 4 ml of a sterilized solution of 0.8% (w/v) sodium 
carboxymethylcellulose (CMC-Na, Cellogen F3H; Dai- 
ichi Kogyo Seiyaku, Niigata, Japan) in 0.9% (w/v) 
NaC1 solution was injected into the air pouch to pro- 
voke allergic inflammation. The antigen solution was 
supplemented with penicillin G potassium and dihy- 
drostreptomycin sulphate (Meiji Seika Co., Tokyo, 
Japan), each at a 0.1 mg/ml concentration. A group of 
rats that had been injected intradermally with Freund's 
complete adjuvant emulsion in the absence of the 
antigen received the antigen solution into the air pouch 
and served as the 'non-immunized rats'. The animal 
experiments were done in accordance with procedures 
approved by the Animal Ethics Committee of the Fac- 
ulty of Pharmaceutical Sciences, Tohoku University, 
Japan. 

2.2. Culture of  leukocytes collected from the pouch fluid 

Four hours after the antigen challenge into the air 
pouch of the immunized rats, rats were killed by cut- 
ting the carotid artery under diethylether anesthesia 
and the entire pouch fluid was collected. The pouch 

fluid was diluted 4-fold with RPMI-1640 medium (Nis- 
sui Seiyaku Co., Tokyo, Japan) and leukocytes infil- 
trated into the pouch fluid were precipitated by cen- 
trifugation at 350 × g and 4°C for 5 min. The precipi- 
tate was washed 3 times with the medium and sus- 
pended in RPMI-1640 medium containing 0.25% (w/v) 
bovine serum albumin (essentially fatty acid-free; Sigma 
Chemical Co., St. Louis, MO, USA) at a concentration 
of 1 × 107 cells/ml. Four milliliters of the cell suspen- 
sion (4 × 10 7 cells) were incubated at 37°C for various 
length of times. After appropriate incubation times, 
the cell suspension was centrifuged at 1500 x g and 
4°C for 5 min. The supernatant fraction was obtained, 
finally diluted to 20-fold with RPMI-1640 medium con- 
taining 0.25% (w/v) bovine serum albumin, and used 
for the measurement of neutrophil chemotactic activ- 
ity. The rest of the cells were used for the differential 
counting after May-Griinwald-Giemsa staining. 

2.3. Measurement of  chemotactic actiuity for neutrophils 

Neutrophil chemotactic activity in the diluted super- 
natant fraction of the conditioned medium was assayed 
using modified Boyden chambers as described previ- 
ously (Watanabe et al., 1994). The upper and lower 
chambers of multiwell-type Boyden chambers were 
separated by a polycarbonate filter with pores 2/xm in 
diameter (Nuclepore Corp., Pleasanton, CA, USA). 
Rat peritoneal neutrophils were harvested 12-15 h 
after injection of 20 ml of Ca2+-free Krebs-Ringer 
solution containing 1% (w/v) casein (casein from milk, 
vitamin-free, Wako Pure Chemical Ind., Osaka, Japan), 
that had been sterilized by autoclaving at 120°C for 15 
min. The peritoneal neutrophils were washed twice 
and suspended in RPMI-1640 medium containing 
0.25% (w/v) bovine serum albumin at 1 x 10 7 cells/ml; 
300 /1.1 of the cell suspension was applied into the 
upper chamber. In the lower chamber, 400 /zl of the 
diluted supernatant fraction was added and incubated 
at 37°C for 80 min in a humidified atmosphere contain- 
ing 5% CO 2. After incubation, the total number of 
neutrophils that migrated into the lower chamber was 
counted with a Coulter counter (Coulter Electronics, 
Luton Beds., UK). The migration rate was calculated 
as follows; migration rate (%)=(number of neu- 
trophils in the lower chamber/number of neutrophils 
applied in the upper chamber)× 100. As a positive 
control, 400 Izl of RPMI-1640 medium containing 
0.25% (w/v) bovine serum albumin and 10 nM 
platelet-activating factor (PAF) (a mixture of C16 and 
C18 forms, Avanti Polar Lipid, Birmingham, AL, USA) 
was added in the lower chamber, and the migration 
index for each sample was obtained from the following 
equation and used as an index of chemotactic activity: 
migration index (%)= (migration rate for each sam- 
ple/migration rate for 10 nM PAF) x 100. 
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2.4. Dexamethasone treatment 

The synthetic glucocorticoid dexamethasone (Sigma 
Chemical Co.) was dissolved in ethanol and an aliquot 
of the ethanol solution was added into RPMI-1640 
medium containing 0.25% (w/v) bovine serum albu- 
min. Leukocytes infiltrated into the pouch fluid of the 
immunized rats were collected 4 h after the antigen 
challenge, and were incubated at 37°C for various 
lengths of times at a 1 x 107 cells/ml concentration in 
the medium containing various concentrations of dexa- 
methasone. Effects of testosterone and aldosterone 
(Sigma Chemical Co.) also were examined in the same 
way. The final ethanol concentration in the medium 
was adjusted to 0.1% (v/v). After treatment with drugs, 
viability of the leukocytes was examined by trypan blue 
exclusion test, and no cytotoxic effect was observed. 

2.5. Separation of neutrophil chemotactic actit,ity in the 
conditioned medium by isoelectric focusing 

Leukocytes infiltrated into the pouch fluid of the 
immunized rats were collected 4 h after the antigen 
challenge, and were incubated for 4 h at 37°C in 
RPMI-1640 medium containing 0.25% (w/v) bovine 
serum albumin at a concentration of 1 x 10 7 cells/ml 
with or without drugs. After incubation, the cell sus- 
pension was centrifuged at 1500 x g and 4°C for 5 min. 
The supernatant fraction (49 ml) was dialyzed against 
10 mM NaCI and mixed with 1 ml of Bio-Lyte am- 
pholytes (pH range 3-10, Bio-Rad Lab., Richmond, 
CA, USA). The mixture was loaded into the focusing 
chamber of the Rotofor cell (Bio-Rad Lab.), and car- 
ried out isoelectric focusing at 12 W constant power for 
3 h at 4°C (Watanabe et al., 1994). Twenty fractions 
were harvested and their pH values measured. Each 
fraction (2.5 ml) was dialyzed against 1 M NaCI to 
remove ampholytes, and further dialyzed against phos- 
phate-buffered saline (pH 7.4) at 4°C. Chemotactic 
activity in each fraction was then determined after a 
10-fold dilution with RPMI-1640 medium containing 
0.25% (w/v) bovine serum albumin. 

2.6. Semi-quantitation of MIP-2 mRNA by reverse tran- 
scription-polymerase chain reaction (RT-PCR) 

Leukocytes (2 x 10 v cells) collected from the pouch 
fluid 4 h after the antigen challenge were incubated at 
37°C for 4 h in 2 ml of RPMI-1640 medium containing 
0.25% (w/v) bovine serum albumin with or without 
dexamethasone. Total RNA in the leukocytes was then 
prepared by acid guanidinium thiocyanate-phenol-chlo- 
roform extraction (Chomczynski and Sacchi, 1987), and 
the yield of RNA isolated was determined by spec- 
trophotometry. One microgram RNA from each sam- 
ple was reverse transcribed at 37°C for 1 h in 40/~1 of 

PCR buffer (Sigma Chemical Co.) containing 5/~M of 
random hexamer oligonucleotides, 200 U of the reverse 
transcriptase from moloney murine leukemia virus 
(Gibco, Gaithersburg, MD, USA), 0.5 ~M deoxynu- 
cleotide triphosphate, 10 mM dithiothreitol, and 80 U 
RNA guard (Toyobo Co., Osaka, Japan). Because LD- 
NCF-2 is identical with rat macrophage inflammatory 
protein 2 (MIP-2) (Tanabe et al., 1995), PCR primers 
for MIP-2 were designed from rat MIP-2 cDNA se- 
quences obtained from the EMBL/Genbank/DDBJ 
database. The sequences of primers used were; (former) 
5'-GCCTAGCGCCATGGCCCCTCCCACT-3', and 
(reverse) 5 ' - G G C A C A T C A G G T A C G A T C C A G -  
GCTT-3', which amplify a 413 MIP-2 base pair (bp) 
fragment. PCR reactions consisted of 5 /~1 reverse 
transcribed RNA, and 45 /~I PCR buffer containing 
0.25 ~M each primer, 125 /~M dNTP, and 0.5 U Taq 
polymerase (Applied Biosystem). PCR was performed 
for 30 cycles; 2 rain denaturation at 94°C, 2.5 rain 
annealing at 55°C, and 3 rain extension at 70°C. 
The rat glyceraldehyde phosphate dehydrogenase 
(GAPDH) was used as an internal control. PCR primers 
for rat GAPDH primers used were; (former) 5'- 
TGATGACATCAAGAAGGTGGTGAAG-3' ,  and 
(reverse) 5'-TCCTTGGAGGCCATGTAGGCCAT-3', 
which amplify a 249 GAPDH bp fragment, and PCR 
was performed as described by Robbins and McKinney 
(1992). After the PCR performance, 7.5 ~zl of the PCR 
reaction mixture were loaded onto a 2% agarose 
minigel and the PCR products were visualized by 
ethidium bromide staining after electrophoresis. 

2. 7. Statistical analysis 

Results were analyzed for statistical significance by 
Dunnett's test for multiple comparisons and Student's 
t-test for unpaired observations. 

3. Results 

3.1. Effects of dexamethasone on the neutrophil chemo- 
tactic factor production by the infiltrated leukocytes 

When the leukocytes in the pouch fluid collected 4 h 
after injection of the antigen solution into the air 
pouch of the immunized rats were incubated for 4 h, 
neutrophil chemotactic activity in the conditioned 
medium increased time-dependently (Table 1), indicat- 
ing that the infiltrated leukocytes produce neutrophil 
chemotactic factors during the incubation period. Dif- 
ferential cell count for the infiltrated leukocytes showed 
that 86% of the leukocytes were neutrophils, 10% were 
mononuclear cells, and 4% were eosinophils. When the 
infiltrated leukocytes were incubated for 4 h in the 
medium containing various concentrations of dexa- 
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Table 1 
Effects of dexamethasone on neutrophil  chemotactic factor produc- 
tion by the infiltrated leukocytes 

Incubation Migration index (%) 
time (h) 

Dexamethasone (nM) 

0 10 100 

0.5 5.02_+0.21 2.71_+0.01 a 1.55 +0.10 ~ 
1 12.85_+0.18 9.14_+0.29 a 3.51+0.11 ~ 
2 60.52_+ 1.31 32.14_+0.58 " 10.29_+0.22 " 
4 107.69_+3.57 64.03_+2.05 ~ 14.42_+0.33 ~ 

Infiltrated leukocytes (4 × 107 cells) in the pouch fluid collected 4 h 
after antigen challenge were incubated for the indicated periods in 4 
ml of the medium containing 0, 10, or 100 nM dexamethasone.  
Neutrophil chemotactic activity in the conditioned medium was 
determined and expressed as migration index. Values are the means  
+_ S.E. of four samples. Statistical significance: a p < 0.001 vs. corre- 
sponding control. 
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Fig. 2. Effects of dexamethasone on the conditioned medium-in- 
duced neutrophil  chemotaxis. Infiltrated leukocytes (4×107 cells) 
from the immunized rats were incubated for 4 h in 4 ml of  the 
medium, and the conditioned medium diluted 4-fold was applied 
into the lower chamber.  Peritoneal neutrophils (3 × 106 cells) in 300 
/xl of the medium containing the indicated concentrations of dexa- 
methasone were applied into the upper chamber. The chambers 
were then incubated at 37°C for 80 min, and the migration index was 
determined. Vertical bars represent  S.E. of four rats. 

methasone, neutrophil chemotactic activity in the con- 
ditioned medium decreased in a concentration-depen- 
dent manner (Fig. 1). Significant inhibition by dexa- 
methasone was observed even 30 rain after incubation 
(Table 1). At concentrations of 1-100 nM, dexametha- 
sone showed no direct effect on neutrophil chemotaxis 
toward the conditioned medium (Fig. 2). These results 
suggested that dexamethasone inhibits neutrophil 
chemotactic factor production by the infiltrated leuko- 
cytes. Testosterone and aldosterone at 10 and 100 nM 
concentrations did not inhibit the chemotactic factor 
production at 4 h (data not shown). 
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Fig. 1. Effects of dexamethasone on neutrophil  chemotactic factor 
production by the infiltrated leukocytes. Leukocytes (4× 107 cells) in 
the pouch fluid of the immunized rats collected 4 h after the antigen 
challenge were incubated for 4 h in 4 ml of the medium, and 
neutrophil chemotactic activity in the conditioned medium was de- 
termined. For the reference, the infiltrated leukocytes (4× 107 cells) 
in the pouch fluid of the non-immunized rats collected 4 h after 
injection of the antigen solution were also incubated in 4 ml of the 
medium. Vertical bars represent  S.E. of four rats. Statistical signifi- 
cance: * P < 0 . 0 5 ,  * * P < 0 . 0 1 ,  * * * P < 0 . 0 0 1  vs. control in the 
immunized rats. The results were confirmed by three separate exper- 
iments. 

3.2. Effects of dexamethasone on the production of LD- 
NCF-1 and LDNCF-2 by the infiltrated leukocytes 

After 4 h incubation of the infiltrated leukocytes in 
the medium, conditioned medium was collected, and 
chemotactic activity for neutrophils in the conditioned 
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Fig, 3. Effects of dexamethasone on the production of LDNCF-I  and 
LDNCF-2. Leukocytes (5 X 108 cells) in the pouch fluid from the 
immunized rats were incubated for 4 h in 50 ml of the medium with 
(b) or without (a) dexamethasone (100 nM). After isoelectric focusing 
of the conditioned medium, chemotactic activity in each fraction was 
determined. Values are the means  of four assays. S.E. for each value 
was less than 5% of the mean value. The results were confirmed by 
three separate experiments. 
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medium was separated by isoelectric focusing. As shown 
in Fig. 3a, neutrophil chemotactic activity was sepa- 
rated into two peaks; the first one is a minor factor 
(leukocyte-derived neutrophil chemotactic factor 1, 
LDNCF-1) with a p I  value around 6, and the second 
one is a major factor, LDNCF-2, with a p I  value above 
8. When the infiltrated leukocytes were incubated in 
the presence of dexamethasone at 10 or 100 nM, both 
the production of LDNCF-1 and LDNCF-2 were inhib- 
ited in a concentration-dependent manner in parallel 
with the decrease in neutrophil chemotactic activity in 
the conditioned medium. At 100 nM dexamethasone, 
both the production of LDNCF-1 and LDNCF-2 was 
inhibited almost completely (Fig. 3b). 

3.3. Effects of dexamethasone on the leL~el of MIP-2 
mRNA in the infiltrated leukocytes 

The mechanism of the inhibition by dexamethasone 
of LDNCF-2 production was investigated. The infil- 
trated leukocytes collected 4 h after antigen challenge 
were incubated for 4 h in the medium containing 
various concentrations of dexamethasone. Using RT- 
PCR, it was demonstrated that the level of MIP-2 
mRNA in the infiltrated leukocytes was lowered by 
dexamethasone at 10 and 100 nM. In contrast, the level 
of G AP DH mRNA was not affected by dexamethasone 
treatment. Fig. 4 shows that dexamethasone at 100 nMo 
decreased the level of MIP-2 mRNA, but did not affect 
the level of GAP DH mRNA. Densitometric analysis 
indicated that when the ratio (MIP-2 m R N A / G A P D H  
mRNA) for control was expressed as 1.0, it went down 
to 0.04 for dexamethasone at 10 nM and to less than 
0.01 for dexamethasone at 100 nM. These results sug- 
gested that dexamethasone inhibits the production of 
MIP-2 by repressing the gene transcription for MIP-2 
in the infiltrated leukocytes. 

4. Discussion 

Dexamethasone inhibited the production of LD- 
NCF-1 and LDNCF-2 by leukocytes infiltrated into the 
pouch fluid of the immunized rats 4 h after the antigen 
challenge (Fig. 3). No inhibition was induced by the 
other steroids such as testosterone and aldosterone 
(data not shown), indicating that the inhibition of the 
chemotactic factor production is specific to glucocorti- 
eoids. Because more than 75% of neutrophil chemotac- 
tic activity in the conditioned medium is due to LD- 
NCF-2 (MIP-2), the effect of dexamethasone on the 
level of MIP-2 mRNA in the leukocytes was examined, 
and it was .found that the level of MIP-2 mRNA was 
lowered by dexamethasone (Fig. 4). These results sug- 
gest that the inhibition of LDNCF-2 production by 
dexamethasone is due to the repression of gene tran- 
scription for MIP-2. 

Dexamethasone binds to its receptor protein in cy- 
tosol, moves into nucleus, and the activated receptor- 
dexamethasone complex acts as a transcriptional fac- 
tor, and finally shows its biological effects by inducing 
certain protein synthesis (Sherratt et al., 1989; Robbins 
and McKinney, 1992), or by suppressing the expression 
of genes for pro-inflammatory proteins (Lew et al., 
1988: Zuckerman et al., 1989; Tobler et al., 1992). In 
the present investigation, because inhibition by dexa- 
methasone of the neutrophil chemotactic factor pro- 
duction was observed within a short period of incuba- 
tion (30 min after incubation) (Table 1), the effect by 
dexamethasone might not be mediated by inducing 
certain protein synthesis, but by suppressing the ex- 
pression of MIP-2 mRNA. The transcriptional interfer- 
ence by glucocorticoids is mediated by direct interac- 
tion between activator protein 1 (Jonat et al., 1990; 
Schule et al., 1990; Yang-Yen et aI., 1990) or nuclear- 
factor KB (Mukaida et al., 1994), and glucocorticoid-re- 

MIP-2 M GAPDH M 

MIP-2 
413 bp GAPDH 

~91"249 bp 

÷ 4- 

Dex (100 nM) Dex (100 nM) 

Fig. 4. Effects of dexamethasone on the levels of m R N A  for MIP-2 and G A P D H  in the leukocytes. Infiltrated leukocytes (2 × 107 cells) in the 
pouch fluid from the immunized rats were incubated for 4 h in 2 ml of the medium with ( + ) or without ( - ) dexamethasone (Dex) (100 riM). The 
level of m R N A  was determined by RT-PCR technique. Lane M: size markers of HinclI-digested 4~X174 DNA. The results were confirmed by 
three separate experiments.  
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ceptor complex, or by binding of the glucocorticoid-re- 
ceptor complex to the DNA regulatory sequence 
termed negative glucocorticoid response element (Sakai 
et al., 1988). The MIP-2 promoter  region in rats has 
not yet been cloned, but it is reported that the 
nuclear-factor KB site and activator protein 3 site are 
conserved in the murine MIP-2 promoter region 
(Widmer et al., 1993). As these regulatory cis elements 
are also conserved in the promoter  regions of 
melanoma growth-stimulating activity (GRO)-a,  GRO- 
/3, and GRO-7 that are human homologs of murine 
MIP-2 (Anisowicz et al., 1991), these cis elements 
might be conserved in the rat MIP-2 promoter  region. 
Furthermore, activator protein 1 and nuclear-factor KB 
are activated by inflammatory stimuli, such as inter- 
leukin 1 (Montgomery et al., 1991; Williams et aS., 
1992), tumor necrosis factor a (Montgomery et al., 
1991; Sato and Seiki, 1993), and lipopolysaccharide 
(Montgomery et al., 1991). Consequently, the inhibitory 
effect of dexamethasone on LDNCF-2 production by 
infiltrated leukocytes might be mediated by the inter- 
ference of the function of activator protein 1 or nu- 
clear-factor •B. 

Steroidal anti-inflammatory drugs inhibit neutrophil 
infiltration in several models of inflammation (Miyasaka 
and Mikami, 1982; Tsurufuji et al., 1984). In the air 
pouch-type allergic inflammation model in rats, infil- 
tration of leukocytes into the pouch fluid is also inhib- 
ited by dexamethasone (Ohuchi et al., 1982). Leuko- 
cyte infiltration in inflammatory diseases is supposed to 
be mediated by a variety of chemotactic factors pro- 
duced in the inflammatory locus (Koch et al., 1991; 
Villiger et al., 5992). In fact, in several experimental 
animal models, the potent neutrophil chemokine inter- 
leukin 8 mediates neutrophil infiltration, and an anti- 
body to interleukin 8 prevents the neutrophil infiltra- 
tion and protects from the tissue damage caused by 
infiltrated neutrophils (Akahoshi et al., 1994; Wada et 
al., 1994). Dexamethasone has an ability to inhibit the 
production of chemokines, such as interleukin 8 (Koch 
et al., 1991), mouse beta chemokine, a JE gene product 
(Kawahara et al., 1991), and monocyte chemoattractant 
protein 1 (Villiger et al., 1992) in vitro. As shown in 
Fig. 3, the production of LDNCF-2 is also inhibited by 
dexamethasone. Therefore,  it is possible that the inhi- 
bition of neutrophil infiltration by dexamethasone in 
the air pouch-type allergic inflammation model (Ohuchi 
et al., 1982) is partly due to the inhibition of the 
production of LDNCF-2 by infiltrated leukocytes. Fur- 
ther purification and characterization of the acidic 
neutrophil chemotactic factor LDNCF-1 are under in- 
vestigation in our laboratories. Because the production 
of LDNCF-1 was also inhibited by dexamethasone in 
vitro (Fig. 3), the inhibition of LDNCF-1 might also 
account for the inhibition of neutrophil infiltration by 
dexamethasone in vivo. Recently, we found (Tanabe et 

al., 1994) that the production of LDNCF-1 and LD- 
NCF-2 by the infiltrated leukocytes is inhibited by the 
protein kinase C inhibitor and by the tyrosine kinase 
inhibitor. Therefore,  dexamethasone might contribute 
to the inhibition of these kinases. It is also possible 
that dexamethasone inhibits neutrophil infiltration by 
inhibiting the leukocyte-endothelial cell interactions 
(Watanabe et al., 1991) by inhibiting the expression of 
the intercellular adhesion molecule, such as intercellu- 
lar adhesion molecule 1 (Cronstein et aS., 1992). For 
the expression of the potent anti-inflammatory effects, 
it is reasonable that glucocorticoids have pluripotential 
mechanisms for the inhibition of neutrophil infiltration 
in vivo. 

In conclusion, the inhibitory effect by dexametha- 
sone on chemotactic factor production was induced 
within a short period of incubation. Therefore, the 
inhibition by dexamethasone might not be mediated by 
inducing the production of some anti-inflammatory 
protein(s) that inhibits the production of chemotactic 
factor. Dexamethasone inhibits the production of the 
neutrophil chemotactic factor LDNCF-2 (MIP-2) by 
repressing the gene transcription for MIP-2. However, 
glucocorticoids may also increase the instability of 
MIP-2 mRNA, resulting in a decreased MIP-2 produc- 
tion. Therefore, to clarify this point, nuclear run-off 
transcription experiments and mRNA half-life experi- 
ments remain to be performed. 
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