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ABSTRACT — 1t is well known that bacterial lipopolysaccharide (LPS) stimulates the prostaglandin
(PG) synthesis in various experimental system, but the mechanism and the detailed nature of its
action are yet to be understood. Thus, this study was designed to characterize LPS induced PG
synthesis in rat alveolar macrophage. Although results were not so much prominent, LPS stimulated
PGE, synthesis in macrophage with short term exposure, and this was thought to be mainly due
to the activation of phopholipase A;. But there was a burst in the PG synthesis 6 hours after
the LPS treatment and this was accompanied with the increase of cyclooxygenase activity. This
effect was not mediated by tumor necrosis factor (TNF) or platelet activating factor (PAF), and
the existence of serum was prerequisite for its action. Growth factors such as epidermal growth
factor (EGF) and platelet derived growth factor (PDGF) themselves did not stimulate PG synthesis
and the activity of cyclooxygenase in alveolar macrophages. But with the combination of LPS,
they showed stimulatory activities to some extent. Normal rat serum was more effective for the
elicitation of the LPS action than growth factors. Thus, considering the amounts of growth fafctors
contained in normal serum, it was suggested that another factors like LPS binding protein (LBP)
might be involved in the serum effect on LPS action. Conclusively. it was thought that LPS could
stimulate PG synthesis through interaction with serum factors such as EGF, PDGF and/or
LBP.
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Cyclooxygenasedl] & cDNA3= sheep,”® mouse,
human'® A ZejjA] o]v] Relsle] 2 g7] Ade]
w3zl u} glor, 33 Il mitogenel] 23
Fesve A2 typed cyclooxygenased] &7}
Rous sarcoma virusell )& 3] chicken embryo
fibroblast'® % phorbol ester & serumel| ]3|
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a7l RER Qle], 7 AR T8 T di3)
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Fig. 1. Short term profile of lipopolysaccharide

(LPS) induced PGE; synthesis in rat alveolar
macrophage.

Macrophages were incubated with or without
LPS (10 ug/mf) in the presence of 3% fetal
calf serum (FCS) for indicated time. Cell cul-
ture supernatants were collected and PGE,
were quantified by radioimmunoassay.
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Z7he Bo] Fa glA £k glew (Fig 1), old
cyclooxygenase®] @42 A7} 7 jol] alet 235
Frges #% F UMHFig 2). o= dYE
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Fig. 2. Short term profile of the effects of lipopolysa-
ccharide (LPS) on the activity of cyclooxyge-
nase in rat alveolar macrophage.
Macrophages were treated with or without
LPS (10 ug/ml) in the presence of 3% fetal
calf serum (FCS) for indicated time. Cells
were then incubated with 30 uM of arachido-
nic acid for 10 minutes and PGE, were quan-
tified by radioimmunoassay.
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Fig. 3. The effect of lipopolysaccharide (LPS) on
PGE; synthesis in rat alveolar macrophage.
(Long term profile)
Macrophages were incubated with or without
LPS (L, 10 ug/ml) in the presence or absence
of 3% fetal calf serum (S) for indicated time.
Cell culture supernatants were collected and
PGE, were quantified by radioimmunoas-
say.
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Fig. 4. The effect of lipopolysaccharide (LPS) on the

activity of cyclooxygenase in rat alveolar mac-
rophage. (Long term profile)
Macrophages were treated with or without
LPS (L, 10 ug/md) i the presence or absence
of 3% fetal calf serum (S) for indicated time.
Cell were then incubated with 30 uM of ara-
chidonic acid for 10 minutes and PGE, were
quantified by radioimmunoassay.
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Z 78}l A 4~64]7F9] lag time §-o] prostaglandin
Ae] Zrt5l A3 24E prostaglandin §HA )
g LPS2] 2k8-8 TNF7} ao0 & 7hs4do) 2l
o]& e}zl : 2} $41 TNF 2]2]7} prostaglandin A
Z7b oFAdell wlAE odukg AHHE gelsted B
skch. A3 A3, Fig 6o ®gl upel 7to) TNF+=
244)17471 4] Aeloll 98} prostaglandin gAdel, o)
ZTol vis] foAel HHE F| FZdrh weba,
2 Ay 2Astel| 4 TNF+ LPSol] )3} prostaglan-
din 44 F7t5 AMHoZ wirfste e Ao
2 adEgdo
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#efdte] cyclooxygenaseS E-%

Bailey
ceiiv aspiring
A% A7l F serume Ae]Ehd, cyclooxygenase
Hodo) 8|45 AHHE gy, o2’ serumd
Hibe serum 59 EGF 4= PDGFe &3k 7oz
B gk op ok =3 LPSe 28l 2 QAdo) &
ZheEle o2 defAl platelet activating factor
(PAF)X%., macrophage®l| prostaglandin §4-& 27}
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Fig. 5. The effect of LPS on the de novo synthesis

of cyclooxygenase in rat alveolar macropha-
ges.
Macrophages were treated with LPS (10 ug
/ml) for indicated time and washed twice
with PBS (pH 7.4) and incubated for another
2 hours in the methionine free DMEM con-
taining 100 uCi of [®S]-mehionine. Then, ce-
lIs were washed three times with PBS and
solubilized with 1% tween 20. Cell lysates
were immunoprecipitated with anti-cyclooxy-
genase antibody and resolved by SDS-polyac-
rylamide gel electrophoresis. Resulting gel
was fluorographed, exposed to XAR-5 film
and developed.
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Fig. 6. The effect of tumor necrosis factor (INF) on
PGE; synthesis in rat alveolar macrophage.
Macrophages were incubated with LPS (10
ug/ml) or TNF (10*U/ml) in the presence
of 3% fetal calf serum (FCS) for indicated
time. Cell culture supernatants were collected
and PGE, were quantified by radicimmunoa-
ssay.
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BolrKFig. 7, 8). ¢]21% A¥+= growth factorg-ll
o)3 prostaglandin #¥4de] 3=, o]d cycloox-
ygenase2] ¥4 7 Frhsches oM RuH®
E= UAFA o 9lern, welr, cyclooxyge-
nased] @A 2AHlE A X wat A2 & 24
715e] FSE S FFeAEE FAY T UAS
LPS & 2] 9% alveolar macrophageol| 4]
prostaglandin 4 %% ¥ cyclooxygenase®] 84
Z7}ell thgt potencys FCS>rat serum>PDGF>
EGF>PAF¢] <xgen, PDGF, EGF A= £
23} serum % §#% s+ PDGF, EGF9 %%
2sle] & o), o] & Y growth factors W2
o213t potencye] xlo}l& AH3}r]s} oj=-po, w
2h4] o]3gt Aol PDGF %+ EGF )99 gro-
wth factorell 7|Q18}Av}t od2) growth factorE-2]
combination Aol 7% FHsAE FHY ¢
alelch. E3FF growth factor®] Feko] Aoz
A FE ez FASE rat serumd AH$-
@) growth factorSol vzl 23l & Ax9
FAEINE B 7L, 2 =9 wWelH L e

PGE, (ng/10° cells)

FCS RS

PDGF EGF PAF

] -tps Bl +rs

Fig. 7. The effects of growth factors and platelet ac-
tivating factor (PAF) on PGE, synthesis in
rat alveolar macrophage.

Macrophages were incubated with LPS (10
pg/ml), PDGF (10 ng/mi), EGF (20 ng/m/) or
PAF (1 mM) for 16 hours. Cell culture super-
natants were collected and PGE, were quan-
tified by radioimmunoassay. FCS and RS de-
note fetal calf serum and rat serum, respecti-
vely.

avsb ¢ bvsc d p<00l

avs d; ¢ vs d: p<0.05.

PGE, (ng/10* cells)

404

[ -Lps M .rs

Fig. 8. The effects of growth factors and platelet ac-
tivating factor (PAF) on the activity of cycloo-
Xygenase in rat alveolar macrophage.
Macrophages were treated with LPS (10 pg
/ml), PDGF (10 ng/m/), EGF (20 ng/ml) or
PAF (1 mM) for 16 hours. Cell were then
incubated with 30 uM of arachidonic acid for
10 minutes and PGE; were quantified by ra-
dioimmunoassay. FCS and RS denote fetal
calf serum and rat serum, respectively.
avsb ¢ bvsc d p<0.0l
¢ vs d: p<0.05.
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serum 3¢] LPS binding protein (LBP)2] z}g-oj
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